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VICTOEIA  E. 

Victoria,  by  the  Grace  of  God  of  the  Umted  Kingdom  of  Great  Britain  and 
Ireland  Queen,  Defender  of  the  Eaith,  to  Our  right  trusty  and  wellbeloved 
Councillor  Henry  Austin  Baron  Aberdare,  Our  right  trusty  and  wellbeloved 
Councillor  Henry  George  Percy  (commonly  called  Earl  Percy),  Our  right  trusty 
and  wellbeloved  Cousin  William  Viscount  Midleton,  Our  trusty  and  wellbeloved 
Wilbraham  Egerton,  Esquire  (commonly  called  The  Honourable  Wilbraham  Egerton), 
Our  trusty  and  wellbeloved  James  Cochrane  Stevenson,  Esquire,  Om*  trusty  and 
wellbeloved  Erederick  Augustus  Abel,  Esquire,  President  of  the  Chemical  Society, 
Our  trusty  and  wellbeloved  Alexander  William  Williamson,  Esquire,  Professor  of 
Chemistry  and  Practical  Chemistry  at  University  College,  London,  Our  trusty  and 
wellbeloved  Henry  Enfield  Boscoe,  Esquire,  Professor  of  Chemistry  at  Owens 
College,  Manchester,  and  Our  trusty  and  wellbeloved  WilHam  Windham  Hornby, 
Esquire,  a  Retired  Vice- Admiral  in  Our  Eleet,  greeting. 

Whereas  an  humble  address  has  been  presented  unto  Us  by  the  Lords  Spiritual 
and  Temporal  in  Parliament  assembled,  praying  that  We  will  be  graciously  pleased 
to  appoint  a  Boyal  Commission  to  inquire  into  the  working  and  maaagement  of 
works  and  manufactories  from  which  sulphurous  acid,  sulphuretted  hydrogen,  and 
ammoniacal  or  other  vapours  and  gases  are  given  ofiF,  to  ascertain  the  effect  produced 
thereby  on  animal  and  vegetable  life,  and  to  report  on  the  means  to  be  adopted  for 
the  prevention  of  injury  thereto  arising  from  the  exhalations  of  such  acids,  vapours, 
and  gases.  i 

Now  know  ye,  that  We,  reposing  great  trust  and  confidence  in  your  knowledge  and 
ability,  have  authorised  and  appointed,  and  do  by  these  presents  authorise  and  appoint, 
you  the  said  Henry  Austin  Baron  Aberdare,  Henry  George  Percy  (commonly  called 
Earl  Percy),  William  Viscount  Midleton,  Wilbraham  Egerton,  Esquire,  (commonly 
called  The  Honourable  Wilbraham  Egerton,)  James  Cochrane  Stevenson,  Erederick 
Augustus  Abel,  Alexander  William  Williamson,  Henry  Enfield  Roscoe,  and  William 
Windham  Hornby,  to  be  Our  Commissioners  for  the  purposes  aforesaid;  and  for  the 
better  enabling  you  to  form  a  sound  judgment  on  the  premises.  We  do  hereby  authorise 
and  empower  you,  or  any  three  or  more  of  you,  to  call  before  you,  or  any  three  or  more 
of- you,  all  such  persons  as  you  may  judge  most  competent  by  reason  of  their  situation, 
knowledge,  or  experience  to  afford  you  correct  information  on  the  subject  of  this  Our 
Commission  ;  and  also  to  call  for,  have  access  to,  and  examine  all  such  ofiicial  books, 
documents,  and  records  as  may  aff'ord  you  the  fullest  information  on  the  subject ; 
and  to  inquire  of  and  concerning  the  premises  by  all  other  lawful  ways  and  means 
whatsoever ;  and  We  do  by  these  presents  will  and  ordain  that  this  Our  Commission 
shall  continue  in  full  force  and  virtue,  and  that  you  Our  said  Commissioners,  or  any 
three  or  more  of  you,  may  from  time  to  time  proceed  in  the  execution  thereof  and  of 
every  matter  and  thing  therein  contained,  although  the  same  be  not  continued  from 
time  to  time  by  adjournment. 
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And  We  further  ordain  that  you,  or  any  three  or  more  of  you,  may  have  liberty  to 
report  your  proceedings  under  this  Commission  from  time  to  time,  if  you  shall  judge 
it  expedient  so  to  do. 

And  Our  further  will  and  pleasure  is  that  you  do,  with  as  Kttle  delay  as  possible, 
report  to  Us  under  your  hands  and  seals,  or  under  the  hands  and  seals  of  any 
three  or  more  of  you,  your  opinion  upon  the  points  herein  submitted  for  your  con- 
sideration. 

And  for  your  assistance  in  the  execution  of  this  Our  Commission,  We  have  made 
choice  of  Our  trusty  and  wellbeloved  Gerald  Augustus  Robert  FitzGerald,  Esquire, 
Barrister-at-Law,  to  be  Secretary  to  this  Our  Commission,  and  to  attend  you,  whose 
services  and  assistance  We  require  you  to  use  from  time  to  time,  as  occasion  may 
require. 

Given  at  Our  Court  at  Saint  James's,  the  eighteenth  day  of  July  1876,  in  the 
fortieth  year  of  Our  E-eign. 

By  Her  Majesty's  command. 

(Signed)       RICH.  ASSHETON  CROSS. 


NOXIOUS  VAPOUES  COMMISSION. 


REPORT. 

Introductory. 

MAY  IT  PLEASE  YOUR  MAJESTY  : 

We  beg  to  report  that  in  order  to  perform  the  duties  imposed  upon  us  by  the  General 
terms  of  Your  Majesty's  Commission  we  have  visited  the  most  important  seats  of  the  statemect  of 
manufactures  forming  the  subject   of  our  inquiry,  especially  Widnes,  Huncorn,  inquiry*^and 
St.  Helens,  Northwich,  Tyneside,  Swansea,  and  the  banks  of  the  Thames  below  the  proceedinirs 
metropolis;  and  have  inspected  alkali  works,  cement  works,  chemical  manure  works,  of  the  Com- 
coke  ovens,  copper  works  of  all  descriptions,  glassworks,  lead  works,  nickel  works,  mission, 
potteries,  and  salt  works.    We  have  also  received  evidence  in  London,  Liverpool, 
Tynemouth,  Newcastle-upon-Tyne  and  Swansea  with  respect  to  the  above-mentioned 
works,  from  manufacturers,  landowners,  farmers,  clergymen,  and  occupiers  of  houses 
lands  and  gardens,  from  land-agents,  scientific  witnesses,  medical  men  and  local 
oflftcers,  and  from  Your  Majesty's  inspector  and  sub-inspectors  under  the  Alkali  Acts 
of  1863  and  1874.    This  evidence  is  appended  to  our  Report. 

We  have  much  pleasure  in  acknowledging  the  great  assistance  that  we  received  from 
the  manufacturers  who  appeared  before  us  and  conducted  us  over  their  works. 

We  have  not  visited,  nor  in  all  cases  taken  evidence  with  respect  to,  certain  other 
works  of  considerable  manufacturing  importance,  evolving  in  their  processes  the  gases 
and  vapours  included  in  the  terms  of  the  Commission,  such  as  tin-plate  works, 
galvanizing  works,  cobalt  works,  and  spelter  works,  because  it  was  known  that  there 
was  for  our  purpose  no  substantial  difference  between  them  and  the  manufactures 
inquired  into,  nor  any  peculiarities  which  should  exempt  them  from  the  operation  of 
such  legislation  as  it  might  be  our  duty  to  recommend. 

Nor  have  we  thought  it  expedient  to  inquire  into  the  nuisances  arising  from  gas 
works,  as  we  doubted  whether  such  works,  which  have  been  the  subject  of  much 
special  legislation,  were,  although  technically  within  the  terms  of  the  Commission, 
intended  to  be  committed  to  our  inquiry. 

Before  proceeding  to  the  immediate  subjects  of  our  investigation,  it  will  be  conve-  Previous 
nient  briefly  to  state  the  extent  of  legislative  interference  (independently  of  enact-  legislation, 
ments  in  the  Public  Health  and  Nuisances  Removal  Acts)  with  works  emitting 
noxious  vapours,  together  with  its  ascertained  results  u]d  to  the  time  of  our  i]iquiry. 

In  1862  a  Select  Committee  of  the  House  of  Lords  was  appointed  to  inquire  into  Select  Com- 
"  the  injury  resulting  from  noxious  vapours  evolved  in  certain  manufacturing  processes ;  mittee  of 
"  and  into  the  state  of  the  law  relating  thereto."    After  taking  evidence  on  the  subject,  LoiXon 
the  Committee  made  their  Report  during  the  same  session  of  Parliament.    They  found.  Noxiou  " 
that  great  injury  to  vegetation,  including  trees  hedges  corn  grass  and  garden  produce.  Vapours  in 
was  caused  by  various  manufactures,  the  chief  offenders  being  alkali  and  copper  works.  1^62. 
They  expressed  no  opinion  on  the  effects  of  these  vapours  on  human  life  or  health  ; 
and  stated  that  in  the  opinion  of  the  majority  of  witnesses  examined  by  them,  animals 
were  only  indirectly  affected  by  the  poisoning  of  the  grass  on  which  they  fed. 

They  reported  that  "  as  unhappily,  no  means  have  yet  been  devised  of  neutralising  Report  as 
"  the  effects  of  the  vapours  evolved  during  the  manufacture  of  copper,  (though  they  copper 
"  maybe  mitigated)  consistently  with  the  carrying  on  of  this  important  branch  of 
"  industry,"  they  did  not  recommend  that  copper  works  should  be  made  the  subject  of 
special  legislation. 

With  respect  however  to  alkali  works,  (in  which  common  salt  [chloride  of  sodium],  Report  as  to 
or  chloride  of  potassium  is  treated  with  sulphuric  acid  for  the  manufacture  of  salt-cake  ^^^^^^  works, 
[sulphate  of  soda],  or  sulphate  of  potash,)  emitting  muriatic  acid  gas,  or,  as  it  is  now 
more  usually  termed,  hydrochloric  acid  gas,  the  Committee  were  able  to  state,  "not 
"  only  upon  the  evidence  of  scientific  men,  but  upon  that  of  the  manufacturers 

themselves,  that  it  is  not  only  possible,  but  perfectly  easy,  with  due  care,  to  carry 
"  on  the  manufacture  without  causing  any  perceptible  injury  to  the  neighbourhood." 

In  support  of  this  proposition  the  Committee  refel?red  to  a  statement  put  in  by 
the  majority  of  those  connected  with  the  alkali  trade,  which  admitted  the  destructive 
effects  on  vegetation  of  muriatic  acid  gas,  the  possibility  of  almost  entirely  preventing 
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escapes  of  that  gas,  and  the  principle  that  all  alkali  works  should  be  provided  with 
and  use  such  means  of  prevention,  while  urging  that  "from  the  great  extent  of  the 
'"'  alkali  trade,  and  its  entire  dissimilarity  to  other  manufacturing  trades,  compulsory 
"  condensation  of  muriatic  acid  gas  could  only  he  attained,  with  due  consideration 
"  for  the  just  interests  of  the  manufacturers,  by  a  special  enactm.ent," 
Eecommen-  With  these  views  of  the  manufacturers  the  Committee  coincided.  And,  in  re- 
dations  as  to  commending  that  a  Bill  should  be  introduced,  they  exj)ressed  their  opinion  that  the 
alkah  works,  legislature  sliould  not  attempt  to  prescribe  the  specific  process  by  which  the  nuisance 
should  be  prevented,  but  that  a  substantial  penalty  should  attach  to  the  escape  of 
gas  during  the  process  of  manufacture ;  that  any  person  should  be  at  liberty  to  sue 
for  such  penalty ;  and  that  it  should  be  recoverable  at  quarter  sessions,  without  appeal 
to  the  superior  courts,  except  in  cases  which  the  magistrates  should  certify  to  involve 
questions  of  law  fitting  to  be  there  heard  and  decided.  They  also  recommended  the 
appointment  of  inspectors,  with  large  powers,  and  that  such  inspectors  should  be 
wholly  independent  of  local  control,  and  removed  as  far  as  possible  from  local 
influence. 

Alkali  Act,       A  Bill  was  introduced  by  Your  Majesty's  Government  in  1863,  and  passed  into  law. 

1863,  passed,  [An  Act  for  the  more  effectual  condensation  of  Muriatic  Acid  Gas  in  Alkali  "Works, 
26  &  27  Vict.  c.  124.]  The  recommendations  of  the  Select  Committee  were  not 
however  adopted  without  considerable  modifications.  The  main  provision  of  the  Act 
is  (s.  4)  that 

Every  alkali  work  shall  be  carried  on  in  such  manner  as  to  secure  the  condensation  to  the 
satisfaction  of  the  inspector,  derived  from  his  own  examination,  or  from  that  of  a  sub- 
inspector,  of  not  less  than  95  per  cent,  of  the  muriatic  acid  gas  evolved  therein. 

And  penalties  for  contravention  of  that  provision  not  exceeding  50Z.  for  a  first 
conviction,  or  lOOL  for  subsequent  oflTences,  were  imposed,  (s.  4).  The  registration 
of  all  alkali  works  was  provided  for ;  and  provision  was  also  made  for  the  appointment 
of  an  inspector  and  sub -inspectors  (s.  7)  by  the  Board  of  Trade ; — a  duty  now 
transferred  to  the  Local  Government  Board.  The  owners  of  alkali  works  were 
empowered  to  make  special  rules  for  the  guidance  of  their  workmen,  the  breach  of 
which  was  made  punishable  by  fine,  (s.  13). 

Instead  however  of  adopting  the  recommendation  of  the  Select  Committee  that 
penalties  for  imperfect  condensation  should  be  recoverable  by  any  person  at  quarter 
sessions,  Parliament  provided  that  they  should  be  recoverable  by  a  civil  action  to  be 
brought  in  the  county  court  by  the  inspector,  with  the  sanction  of  his  official 
superiors ;  an  appeal  to  the  higher  courts  was  given  to  both  parties,  and  the  ordinary 
power  of  removing  cases  by  certiorari  from  the  county  courts  to  the  higher  courts  was 
retained  (s.  14). 

Observations  The  Select  Committee  drew  particular  attention  to  the  inadequate  protection  afforded 
of  Committee  by  the  existing  law  both  to  individual  sufferers  by  actions  for  damages,  and  to  the 
state^oHaw  P^^^^^  ^7  indictment ;  which  they  attributed  partly  to  the  expense  attendant  on  such 
astorecovery  Proceedings,  partly  to  the  fact  that  where  several  works  are  in  immediate  juxtaposition, 
of  damages,   the  difficulty  of  tracing  the  damage  to  one,  or  of  apportioning  it  among  several, 

was  so  great  as  to  be  all  but  insuperable;  but  they  made  no  specific  recommendation 

for  the  improvement  in  these  respects  of  the  law. 

This  Act  came  into  operation  on  the  1st  January  1864,  and  was  to  continue  in  force 

until  the  1st  July  1868.    Before  its  expiration  however  it  was  made  perpetual  by  the 

Act  31  &  32  Vict.  c.  36. 

AppointmeBt  The  Board  of  Trade  appointed  an  inspector,  Dr.  Angus  Smith,  E.H.S.,  who  has  ever 
and  districts  gjjQce  resided  in  Manchester ;  and  four  sub-inspectors  whose  head  quarters  have 
Ir/S  i-espeotively  been 

1.  Liverpool — the  district  including  Widnes,  St.  Helens,  Mint,  Bristol,  and  Swansea. 

2.  Manchester — the  district  including  the  eastern  part  of  Lancashire,  the  country 

round  Birmingham,  Yorkshire,  and  London. 

3.  Newcastle-on-Tyne — the  district  including  both  banks  of  the  Tyne,  Middles- 

borough,  and  Seaham. 

4.  Glasgow — the  district  including  all  Scotland  and  Ireland. 

Effects  of  The  effects  of  this  legislation  appear,  by  general  consent,  to  have  been  on  the  whole 
Alkali  Act,  beneficial  to  the  public,  and  not  unduly  onerous  to  the  manufacturer.  But  the  great 
1863.  increase  in  the  number  and  size  of  alkali  works  since  1864,  as  well  as  of  other  works 

emitting  noxious  vapours,  has  made  it  difficult  to  estimate  with  accuracy  the  precise 
amount  of  advantage  due  to  the  operation  of  the  Act.    On  the  whole  it  may  be  safely 
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asserted  that  in  those  localities  where  no  increase  of  similar  manufactures  has  arisen, 
the  improvement  has  been  considerable.  Eut,  at  Widnes,  for  example,  Dr.  Angus  Angus 
Smith  states  that  between  186i  and  1876  "  the  works  have  increased^  fourfold  ;  there  .^J""^^' 
"  are  four  times  as  much  coal  used,  and  four  times  as  much  sulphur  used  and  common  ' 
"  salt  decomposed."  Where  this  increase  has  occurred  there  would  of  course  be  a 
considerable  addition  to  the  aggregate  escape  of  muriatic  acid  gas,  even  if  no 
individual  work  infringed  the  limit  prescribed  by  the  Act  of  1863 ;  but  it  may  also, 
from  the  general  concurrence  of  evidence,  be  safely  assumed  that  the  number  of 
escapes  exceeding  that  limit  was  augmented  in  consequence  of  the  difQ.culty  of 
inspecting  and  supervising  the  larger  number  of  works,  more  especially  during  the 
active  and  prosperous  years  of  1870-74.  Added  to  these  disturbing  influences  was 
the  great  increase  of  various  works,  not  subject  to  inspection  under  the  Act,  but 
emitting  destructive  or  offensive  vapours.  Under  this  combination  of  adverse  cir- 
cumstances all  that  the  Act  could  be  expected  to  effect  was  the  prevention  of  much 
injury  which  would  otherwise  have  arisen.  And  this  result  has  by  general  consent 
been  obtained  ;  although  it  may  be  a  question  whether  the  law  has  been  so  ad- 
ministered as  to  extract  the  utmost  advantage  derivable  from  it,  and  whether  its 
stricter  enforcement,  and  a  more  vigorous  and  systematic  inspection  would  not  have 
secured  still  greater  benefits. 

It  cannot  be  said  that  the  manufacturers  have  found  the  undoubtedly  large  sums 
expended  by  them  in  consequence  of  the  Act  wholly  unremunerative.  On  the 
contrary  it  is  maintained  by  Dr.  Angus  Smith,  and  admitted  by  several  manu-  Angus 
facturers,  that  taking  the  whole  trade  together,  the  enforcement  of  the  Act  has  been  Smith,  45-9. 
a  gain  to  the  manufacturer.  Dr.  Smith  instances  the  conversion  of  muriatic  acid 
gas  into  chlorine,  from  which  chloride  of  lime  [bleaching  powder]  a  very  growing 
and  important  article  of  trade,  is  manufactured ;  and  it  seems  to  be  generally 
admitted  that  to  the  pressure  of  the  Acts  are  largely  due  the  improvements  which 
have  recently  been  made  in  various  manufacturing  processes,  and  also  in  the  greater 
economy  of  raw  material  and  fuel. 

It  was  however  found  that  the  standard  prescribed  by  the  Act  of  1863,  viz.,  the  Imperfection 
condensation  of  not  less  than  95  per  cent,  of  the  muriatic  acid  gas  evolved,  was  ofsttmdavd 
uncertain  and  unequal  in  its  operation ;  and  Dr.  Smith  exerted  himself  successfully 
in  discovering  a  new  and  more  definite  standard,  which,  though  more  stringent,  was  scribed  by 
one  with  which  manufacturers  would,  after  the  lapse  of  a  reasonable  time,  be  able  Act  of  1 863. 
to  comply.    His  experience  also  established  that  muriatic  acid  gas  was  not  the  only 
acid  vapour  from  which  vegetation  and  the  comfort  if  not  the  health  of  residents 
near  the  works  suffered.    In  his  report  for  1871,  he  said  "  I  believe  I  may  now 
"  report  with  certainty  that  the  greater  part  of  the  injury  to  vegetation  and  to 
"  the  atmosphere  by  manufactures  is  not  done  by  muriatic  acid  but  by  sulphur 
*'  acids  ;  and  it  may  now  be  added  by  what  class  of  works,  and  to  a  certain  extent 
"  in  what  proportion  by  each  class"  (p.  4).    Dr.  Smith  also  ascertained  that  there 
is  very  great  difference  in  the  quantity  of  these  destructive  gases  allowed  to  escape 
from  different  works. 

After  pursuing  his  investigation  for  some  time,  he  recommended  to  the  Government  Alkali  Act, 
the  alterations  which  are  embodied  in  the  Alkali  Act  1874,  (37  &  38  Vict.  c.  43).  1874  :— new 
A  new  and  additional  standard  of  escape  for  muriatic  acid  was  applied  by  that  Act,  j^u"|^tigacid 
which,  without  repealing  the  standard  contained  in  the  Act  of  18 G3,  prescribed  that 

"  In  each  cubic  foot  of  air,  smoke  or  chimney  gases  escaping  from  the  works  into  the  atmosphere 
there  shall  not  be  contained  more  than  one-fifth  part  of  a  grain  of  muriatic  acid  "  (s,  4). 

By  s.  3.  a  new  definition  of  alkali  work  brought  "  wet  "  copper  works  within  the  j^ew  "-ases 
operation  of  the  Acts,  while  the  definition  of  noxious  gas  was  so  extended  as  to  brought 
include  the  following  gases,  viz  : —  under  Acts. 

Sulphuric  acid  ; 

Sulphurous  acid,  except  that  arising  from  the  combustion  of  coals ; 
Nitric  acid,  or  other  noxious  oxides  of  nitrogen  ; 
Sulphuretted  hydrogen ;  and 
Chlorine. 

With  respect  to  all  these  noxious  gases  the  owner  of  every  alkali  work  was  bound 
to  use 

"  The  best   practicable  means  for  preventing  their  discharge   into    the    atmosphere,   or  for 
rendering  them  harmless  when  discharged  "  (s.  6). 

Tliis  Act  came  into  force  on  the  1st  March  1875.    Our  inquiries  into  its  operation 
commenced  in  August  1876.    Considering  the  changes  introduced  in  the  mode  of 
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testing  escapes  of  gas,  and  more  especially  the  large  additions  made  both,  to  the 
responsibilities  of  the  manufacturers  and  the  duties  of  the  inspectors,  it  is  obvious 
diat  sufEicient  time  had  not  then  elapsed,  to  enable  us  to  pronounce  with  absolute 
confidence  as  to  the  effects  of  this  recent  legislation.  Changes  in  the  processes  of 
manufacture  involving  time  and  expenditure  had  often  to  be  made.  The  most 
careful  manufacturers  were  not  at  once  nor  at  all  times  able  to  comply  with  the  new 
standard.  With  respect  to  the  additional  gases  for  the  first  time  brought  under 
the  Acts,  some  time  was  necessarily  required  to  enable  the  inspectors  to  determine 
whether  the  "best  practicable  means"  for  preventing  their  escape  were  in  use. 
These  means  were  not  always  the  same;  were  they  always  equally  good  and  "the 
best  ?"  and  if  in  the  opinion  of  the  inspectors  not  the  very  best,  were  they  to  be 
condemned  and  discarded  and  to  be  replaced  at  once  by  new  and  sometimes  expensive 
processes  ?  All  these  questions  had  to  be  resolved,  and  resolved  in  a  spirit  of 
consideration  as  well  as  of  firmness. 
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Evidence  as  to  Effects  of  Vapours  from  Alkali  Works. 

Such  was  the  state  of  things  when,  in  August  1876,  we  commenced  our  inquiry  at 
Liverpool,  by  taking  the  evidence  of  a  number  of  witnesses  who  complained  of  the 
injurious  efiects  on  trees  crops  and  vegetation  generally,  and  to  some  extent  on  health, 
of  the  vapours  and  gases  given  off  by  the  alkali  and  other  works  situate  at  Widnes, 
Runcorn,  "Warrington,  St.  Helens,  and  Liverpool  itself. 

The  evidence  produced  was  very  similar  in  character  to  that  given  to  the  Select 
Committee  of  the  House  of  Lords  in  1862.  But  as  the  scope  of  the  present  inquiry 
extends  to  the  operation  of  the  Alkali  Acts  and  to  manufactures  not  hitherto 
investigated,  and  was  conducted  at  the  chief  centres  of  works  emitting  noxious 
vapours,  or  in  the  neighbourhood  of  districts  afiected  by  them,  the  witnesses  were 
necessarily  more  numerous  and  the  evidence  more  copious  than  on  the  former  occasion. 

Much  evidence  was  adduced  to  prove  the  destructive  eflFects  on  vegetation  of  these 
vapours,  whether  proceeding  from  alkali  works  alone,  as  at  Widnes  and  Runcorn, 
or  from  a  combination  of  alkali,  copper,  and  other  works,  as  at  St.  Helens  and 
elsewhere. 

Wherever  numerous  works  are  grouped  together,  vegetation  is  for  a  considerable 
distance  afi'ected  in  all  directions  ;  but  the  injurious  effects  of  the  vapours  are  of  course 
most  severely  experienced  in  the  direction  of  the  prevailing  winds,  i.e.,  in  the  case 
especially  of  the  Lancashire  works  to  the  eastward. 

Dr.  B.  W.  Richardson  observed  that  at  Halton  and  Norton,  which  lie  to  the  south- 
east of  Widnes,  "  the  destruction  is  very  complete  and  extensive,  extending  over  several 
miles,"  and  is  of  opinion  that  vapours  may  cause  mischief  to  trees  at  a  distance  of  six 
and  a  half  miles.  This  extreme  distance  is  only  attained  under  circumstances  most 
favourable  to  the  travelling  of  gases,  viz.,  a  large  body  of  works,  an  open  country,  and 
an  easterly  situation.  He  admitted  that  he  had  seen  "  very  fine  vegetation"  within  a 
mile  of  the  works  which  he  had  visited ;  and  he  observed  that  the  effect  of  the  vapours 
was  most  injuriously  felt  on  the  rising  ground.  In  valleys  trees  may  be  seen  in  full 
foliage,  while  on  higher  ground  above  them  trees  of  a  similar  kind  are  quite  divested  of 
leaves  and  destroyed. 

Mr.  Shaw,  a  landscape  gardener,  describes  the  destructive  effect  within  the  last  three 
or  four  years  of  the  vapours  from  Widnes  at  Halsnead  Park,  five  or  six  miles  from  the 
works.  The  older  trees  were  getting  prematurely  stag-headed,  and  were  no  longer 
ornamental ;  while  the  younger  plantations,  including  oak  ash  beech  birch  and 
coniferous  plants,  were  most  seriously  damaged.  Of  the  fir  trees  on  the  estate,  which 
had  been  remarkably  fine,  not  one  was  left.  He  had  also  recently  examined  trees  at 
Bold  Park,  three  or  four  miles  from  St.  Helens,  and  four  or  five  miles  from  Widnes, 
which  he  had  not  seen  for  ten  years,  and  found  that  "  from  the  time  that  he  had  seen 
them  before  they  u'ere  completely  riddled." 

Sir  Richard  Brooke,  whose  woods  and  park  are  situated  about  three  miles  from 
Widnes,  and  two  and  a  half  miles  from  Runcorn,  stated  that  his  "  property  has 
"  deteriorated  in  every  way  since  these  works  have  been  in  operation,  and  is  hourly 
"  deteriorating  now.  The  trees  are  nearly  all  destroyed.  At  this  moment  I  have,  I 
"  should  think,  3,000  trees  that  must  be  cut  down,  and  I  suppose  many  thousands  Jiave 
"  been  cut  down  before.  The  bark  from  the  oak  trees  has  become,  in  consequence 
"  of  the  action  of  the  vapours,  utterly  unsaleable  and  valueless.  The  hedges  are 
"  des'.troyed,  and  must  be  replaced  by  fences  at  great  cost.  He  has  hardly  a  healthy 
"  shrub.  Away  from  the  Runcorn  and  Widnes  sides  the  shrubs  are  green,  on  the  other 
"  sides  they  are  quite  brown  and  bared." 
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Dr.  Richardson  asserts,  and  this  statement  is  supported  by  other  witnesses,  that  not  Dr. Richard 
only  is  the  foliage  of  trees  within  the  range  of  the  vapours  destroyed,  but  that  the 
wood  itself  is  affected. 

At  our  sittings  in  the  Tyne  district,  Mr.  Wallace,  agent  to  Lord  Ravensworth,  Destruction 
testified  to  the  destruction  of  large  numbers  of  trees,  growing  from  three  to  four  miles  octrees  in 
from  the  chemical  works  on  the  Tyne,  and  Mr.  Carr-EUison  to  the  utter  annihilation  jYallace' 
of  the  wood  growing  at  Hebburn  on  the  Tyne,  from  the  united  effects  of  alkali  and  4082. 
copper  smoke.    And  many  other  witnesses  gave  similar  evidence  as  to  the  destruction  Carr- 
both  of  woods  and  fences ;  the  former  inflicting  a  direct  loss,  the  latter  involving  a  Ellison, 
constant  heavy  charge  on  the  estate.  ^'i12. 


Equally  distinct  and  emphatic  was  the  evidence  as  to  the  effect  of  the  vapours  on 
crops,  whether  of  corn  roots  or  grass,  and  on  cattle  and  sheep. 

Sir  Richard  Brooke  was  of  opinion  that  the  injury  inflicted  on  his  property  was  very 
great,  and  had  been  steadily  increasing  during  the  last  four  years  ;  that  it  was  not 
confined  to  trees  and  hedges,  but  extended  to  all  the  produce  on  which  the  value  of  his 
land  depended.  He  states  that  the  crops  on  the  exposed  farms  are  being  destroyed, 
and  that  cattle  deteriorate  and  even  die  in  consequence  of  grazing  on  the  poisoned 
grass.  "  When  the  vapour  has  gone  over  his  farms  it  is  just  as  if  a  fire  had  been 
^'  over  them  ;  they  are  perfectly  burnt,  and  become  perfectly  yellow."  The  growth 
of  the  grass  is  suddenly  and  completely  arrested  by  a  visitation  of  vapours,  and  even 
when  it  has  been  cut  for  hay,  it  is  not  saleable  in  the  neighbourhood.  His  horses 
will  not  eat  it,  and  he  has  to  buy  other  hay  in  consequence.  His  tenants  cannot  sell 
it,  for  no  persons  will  buy  it  if  they  know  where  it  comes  from.  He  further  stated 
that  he  had  two  farms  upon  Avhich  he  had  sufiered  a  loss  of  150/.  a  year  in  conse- 
quence of  these  fumes,  and  that  he  had  also  to  recoup  their  tenants  in  the  event  of 
any  damage  being  done  yearly,  which  was  the  case  almost  every  year. 

Mr.  Ellis,  who  had  been  agent  to  Sir  R.  Brooke  from  October  1872  to  October  1874, 
testified  to  the  "  deadly  eSect"  produced  by  the  vapours  on  trees  and  crops.  He  was 
confident  that  there  was  either  a  loss  of  nutritive  power  in  the  food,  or  that  there  was 
some  deleterious  substance  deposited  on  the  grass,  acting  injuriously  on  the  cattle, 
which  become  hide  bound.  In  many  cases  these  were  serious  losses  ;  there  was  some- 
times actual  loss  of  life.  It  was  found  more  profitable  by  the  tenant  to  change  his 
stock,  and  to  sell  it  off  after  two  or  three  years.  The  consequence  was  the  frequent 
surrender  of  farms  by  good  tenants,  which  were  relet  with  difficulty  and  to  inferior 
tenants,  the  rents  being  either  reduced,  or,  if  maintained,  only  on  condition  that  the 
landlord  took  upon  himself  the  risk  of  damage  caused  by  the  works. 

Mr.  Holland,  who  succeeded  Mr.  Ellis  as  agent  to  Sir  R.  Brooke,  gave  similar 
evidence,  adding  that  he  had  observed  the  deleterious  effect  of  the  vapours  on  grass 
and  corn  and  potatoes,  and  in  fact  every  agricultural  crop,  including  even  turnips, 
"the  most  gas-proof"  of  all  crops.  He  described  the  effect  of  the  gas  falling  upon 
young  and  growing  corn,  especially  when  in  bloom  ;  its  growth  was  completely  arrested, 
and  although  the  ear  was  produced,  there  was  no  corn  in  it.  He  saw  in  1875  two  fields 
of  oats  so  damaged  that  they  had  to  be  sold  as  straw  without  being  threshed  at  all. 
This  damage  was  caused  by  the  works  of  Messrs.  Wigg,  about  one  third  of  a  mile  off ; 
but  he  had  observed  the  evil  effects  of  vapours  as  far  as  five  or  six  miles  from  the 
works.  He  confirmed  Mr.  Ellis'  statement  as  to  the  depreciated  value  of  the  farms 
most  affected  by  the  vapours,  and  gave  instances  of  two  farms  recently  let  respectively 
at  30.S-.  M.  and  29.s.  Hd.  per  acre,  which  would  have  fetched  45s.  or  50s.  per  acre  were 
it  not  for  the  damage  done  to  the  crops  by  the  vapours  ;  and  he  added  that  while  the 
rent  of  Sir  R.  Brooke's  farms  in  the  neighbourhood  of  the  works  is  either  decreasing 
or  stationary,  rents  of  lands  beyond  the  reach  of  vapours  have  constantly  increased 
during  the  last  20  years.  He  further  mentioned  an  instance  in  which  the  tenant 
allowed  a  portion  of  his  land  to  run  waste,  as  being  uncultivable,  while  the  rent  of  the 
rest  of  the  land  was  reduced. 

Several  tenant  farmers  from  the  neighbourhood  of  Widnes  and  Runcorn  confirmed 
these  statements. 

Mr.  Yarwood,  whose  farm  is  about  three-quarters  of  a  mile  from  the  Widnes  and 
other  works,  spoke  to  the  impossibility  of  making  hedges  grow,  and  of  the  damage 
njflicted  on  stock  and  crops.  He  had  kept  fifty  milch  cows.  Of  these  he  had  sometimes 
to  get  rid  of  10  and  11  in  a  year;  their  livers  and  lights  got  wrong,  and  they  had  to  be 
killed,  at  a  loss  of  5L  or  6L  per  head.  He  had  difficulty  in  keeping  sheep,  which  he 
was  obliged  to  sell  off  every  year.    His  hay  was  less  in  quantity  and  a  great  deal  worse 
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in  quality  than  it  should  be.  He  could  not  sell  it  to  those  who  knew  whence  it  came. 
His  corn  suffered  in  straw  and  ear.  He  grew  fewer  bushels  per  acre,  and  got  a  worse 
price  than  he  would  have  done  elsewhere. 

Acherley,         To  the  same  effect  spoke  Mr.  Ackerley,  residing  about  a  mile  and  a  half  from 

911,  919.  Widnes,  who  also  attributed  the  loss  of  two  cows  to  eating  the  hay  grown  on  the 
farm,  and  believed  that  five  of  his  horses  had  suffered  from  the  same  cause.  The  hay 
was  sold  at  2L  per  ton,  and  he  was  obliged  to  replace  it  by  hay  bought  at  a  ton. 
He  produced  for  inspection  corn  damaged  by  the  vapours,  and  stated  that  in  1875  his 
wheat  and  oat  crops  had  been  seriously  injured  by  it,  and  were  sold  at  little  more  than 
half  the  current  prices.    His  cows  gave  much  less  milk  than  formerly. 

Acton^  S83.  Mr.  Acton,  living  at  Neston,  three  miles  south  of  Runcorn,  attributed  to  the  vapours 
a  great  falling  off  in  the  milk  of  his  cows,  although  he  gave  them  much  more  cake  and 

993.  corn  than  formerly.    He  testified  more  especially  to  the  depreciated  value  of  houses, 

due  to  the  disagreeable  and  injurious  character  of  the  vapours. 

Collier,  Mr.  Collier,  formerly  a  manager  of  alkali  works,  was  employed  in  1873  to  value 

1058.  damage  to  corn  on  a  farm  belonging  to  Sir  R.  Brooke.    He  found  the  "  corn  shivered, 

and  a  good  deal  more  was  sure  to  die."  He  valued  the  damage  done  at  240Z.  The 
manufacturers,  Messrs.  Wigg  and  Co.,  to  whom  the  damage  was  imputed,  resisted  the 

1064-7.       demand ;  an  action  was  brought,  and  the  damages  awarded  were  130?.  or  140L 


Injurious 
effects  of 
vapours  in 
tbe  neigh- 
bourhood of 
St.  Helens. 
Holden, 
1263. 
1290-4. 


1311-3. 


Boardman, 

1225. 

1.254. 


Pardey, 
1885. 

1897. 


1890. 


Extensive 
injury  by 
alkali  and 
copper  works 
in  Tyneside. 
Carr- 
ElUson, 
3469  et  seq. 


Similar  evidence  was  given  as  to  the  action  of  noxious  vapours  on  the  lands  in  the 
neighbourhood  of  St.  Helens. 

Mr.  John  Holden,  a  farmer  living  five  miles  from  St.  Helens  and  two  and  a  half 
from  the  nearest  works  at  Sutton,  described,  after  an  experience  of  15  years,  the 
injurious  effects  on  his  crops  of  the  vapours — mainly  copper  smoke.  An  orchard, 
planted  fifteen  years  ago,  had  ceased  to  produce  any  fruit.  His  clover  was  shrivelled 
up  after  the  smoke  had  come  over  it.  Last  May  (1876),  his  wheat  had  suffered  from 
it ;  the  straw  was  short,  the  grain  deficient.  He  estimated  the  loss  at  30  bushels  per 
Cheshire  acre,  i.e.,  two  and  a  half  statute  acres.  He  had  no  difficulty  in  selling  his 
hay,  but  it  was  stunted  in  growth,  and  much  below  an  average  crop.  His  father  had 
received  87.  compensation  for  damages  in  1868,  but  he  himself  did  not  think  it  worth 
while  to  proceed  against  a  company, 

Mr.  Boardman,  a  nurseryman,  whose  garden  was  situated  about  one  and  a  half  miles 
from  the  nearest  works,  described  the  gradual  destruction  of  fruit  bearing  trees. 
"  There  were  bushels  of  fruit  trees,  but  there  is  not  one  alive  now  on  my  premises.  I 
"  have  not  had  a  gooseberry  for  eight  or  ten  years."  He  had  claimed  260L  damages, 
but  got  only  52 L  2s.  10^^. 

Mr.  Pardey,  agent  to  Mr.  Legh,  M.P.,  for  property  near  St.  Helens,  gave  this  account 
of  the  effect  on  crops  of  the  mixed  vapours  of  that  place :  "  If  you  get  three  or  four 
"  miles  away,  with  good  cultivation  invigorating  the  crops,  and  with  hardy  annual 
"  crops,  you  may  to  a  certain  extent  cope  with  the  mischief,  but  to  let  the  grass 
"  remain  for  permanent  pasture  is  almost  impossible.  Two  miles  away  you  may  get 
"  fair  crops,  such  as  the  annual  crops,  clover  occasionally ;  but  clover  is  affected,  and 
"  beans  especially."  He  mentioned  the  case  of  a  farm  of  82  acres,  at  one  and  a  half 
miles  from  St.  Helens,  on  which  the  rent  had  been  gradually  reduced,  between  1859 
and  1871,  from  1427,  to  877.,  a  loss  of  557.  a  year;  while  some  land  exposed  to  floods 
from  Sankey  Brook,  charged  with  acids  from  St.  Helens,  which  had  formerly  been  let 
for  37.  an  acre,  had  become  absolutely  valueless. 

The  damage  done  by  vapours  proceeding  from  the  various  works,  chemical, 
copper,  &c,,  on  the  banks  of  the  Tyne,  is  of  a  similar  character, 

Mr.  Carr-EUison,  who  has  at  Hebburn  an  estate,  of  which  1,000  acres  are  subject  to 
the  vapours  from  works,  stated  that  "  at  Hebburn  the  value  of  land  for  agricultural 
"  purposes  has  been  very  considerably  depreciated  since  1830  or  1835.  Up  to  that 
"  time  it  maintained  its  productiveness  pretty  well.  Since  that  time  it  has  become 
"  more  and  more  sterile,  and  there  at  present,  notwithstanding  the  general  rise  in 
"  agricultural  produce,  the  old  rents  cannot  be  anything  like  maintained.  A  con- 
"  siderable  depreciation  has  taken  place  upon  the  whole  of  the  estate.  The  entire 
"  increment  of  value  which  might  have  been  expected  from  the  general  progress  of 
"  agricultural  knowledge  and  improvement  and  the  prices  of  produce,  has  been  utterly 
"  lost,  and  it  would  be  quite  impossible  to  expend  any  capital  with  the  slightest  hope 
"  of  remuneration,  either  in  temporary  draining  or  subsoil  ploughing  or  manuring,  or 
"  any  other  agricultural  source  of  improvement,"  The  fruit  trees  on  his  estate  are 
entirely  destroyed.  The  hedges  have  disappeared,  there  is  not  a  single  thorn  on  the 
estate,  nor  a  bush  of  gorse  or  bramble.    "  The  only  trees  which  make  a  little  struggle 
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"  to  exist  are  the  common  elder  busli,  and  "a  few  plants,  called  deadly  nightshade." 
The  land  used  to  be  celebrated  for  the  fine  wheat  it  grew ;  but  now,  when  wheat  is 
grown  there,  it  is  quite  a  lottery  at  the  time  of  flowering  whether  the  flower  will  not 
be  bitten,  so  that  two  thirds  of  the  grains  in  each  ear  will  hava  nothing  in  them.  The 
result  is  that  the  worst  of  the  land,  which  used  to  let  at  25s.  an  acre,  is  now  let  at  from 
Is.  to  10s.  The  better  part  used  to  be  let  at  SOs.  an  acre,  and  is  now  let  at  about  20s. 
This  damage  appears  to  have  been  the  joint  result  of  alkali  and  copper  •  works  ;  _  and 
Mr.  Ellison  gave  evidence  of  the  efiects  on  cattle,  grass,  clover,  beans,  &c.,  precisely 
similar  to  that  advanced  in  the  neighbourhood  of  Widnes  and  St.  Helens. 

Mr.  Spain,  land  agent  to  Sir  "Walter  James,  mentioned  the  case  of  a  farm  of  300  acres 
surrounded  by  chemical  works,  on  which  the  loss  in  rental  was  estimated  by  him  to  be 
500/.  a  year. 

Mr.  Forster  described  the  utter  destruction,  as  a  place  of  residence,  of  his  house  and 
property  at  Whitehouse,  about  two  miles  from  the  Tyne.  "  The  hedges  and  trees  are 
"  entirely  destroyed.  The  artificial  fences,  which  have  been  put  up  in  the  shape  of 
"  wire  rope,  have  been  eaten  through  in  the  course  of  two  or  three  years.  Cattle  do  not 
"  thrive  ;  sheep  will  not  live  ;  they  waste  away.  Horses  will  eat  neither  the  hay  nor  the 
"  corn  ;  and  in  many  instances  I  have  horses  fed  upon  it  which  have  gone  wrong  in  their 
"  wind,  while  the  horses  which  I  have  kept  for  years  as  hunters,  fed  upon  corn  and  hay, 
"  which  I  have  been  obliged  to  purchase,  are  sound  and  right."  The  farm  attached 
to  this  house  was  let  in  1871  for  700L  It  was  then  thrown  on  Mr.  Forster's  hands, 
and  no  one  would  ofifer  for  it  more  than  4251.,  and  this  depreciation  was  attributed  by 
him  to  the  effects  of  the  adjoining  copper  works. 

Mr.  John  Pattinson,  public  analyst  for  Newcastle-on-Tyne,  after  describing  the  great 
amount  and  lar^e  extent  of  damage  done  to  vegetation  on  the  banks  of  the  Tyne, 
expressed  a  strong  opinion  that  copper  works  had  been  more  injurious  than  any  other. 
"  Those,"  he  says,  "  who  have  known  Tyneside  for  the  last  20  or  30  years  will  bear  me 
"  out  in  stating  that  during  the  last  ten  years,  about  which  time  copper  works  were  first 
"  commenced  on  the  Tyne,  the  destruction  of  the  trees  and  hedges  around  the  copper- 
"  extracting  works  has  been  much  more  rapid  and  complete  than  it  has  been  in  a  similar 
"  period  of  time  round  alkali  works  proper." 

Evidence  of  damage  caused  by  chemical  works  was  given  by  Mr.  James  Pinkerton, 
of  Eutherglen,  near  Glasgow.  An  extensive  alkali  work  had  been  established  close 
to  his  farm  of  180  acres,  and  had  destroyed  the  foliage  of  the  trees  near  his  house. 
In  1875  he  claimed  the  sum  of  5567.  as  damage  to  his  crops  and  to  the  amenity  of 
his  residence,  and  received  475/.  The  damage  proved  in  the  case  of  his  wheat  and 
oats  was  52  per  cent,  of  its  total  value,  and  to  potatoes  26  per  cent. ;  other  crops, 
such  as  mangold  wurzel  and  clover,  were  injured,  and  turnips  in  a  less  degree.  He 
had  also  suffered  in  1876,  but  had  not  yet  accurately  ascertained  the  extent  of  his 
losses.  When  this  was  done,  he  intended  to  claim  the  value  of  the  deficiency  from  the 
owners  of  the  works. 
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As  regards  health,  we  had  evidence  from  several  witnesses  of  severe  temporary 
effects  produced  by  the  gases  from  alkali  works,  in  causing  difficulty  of  breathing, 
coughing,  nausea,  and  prostration  ;  and  the  medical  witnesses  were  agreed  that  these 
gases  produce  or  aggravate  chest  affections. 

The  effects  of  the  sulphuretted  hydrogen  in  the  St.  Helens  atmosphere  are  thus 
described  by  the  Rev.  Canon  Hopwood :   "  1  think  that  strong  healthy  people  will 

"  perhaps  breathe  it  and  be  not  much  the  worse  for  it,  if  at  all  At  the 

"  same  time  ....  I  think  that  it  keeps  many  of  us  a  few  pegs  lower  than  we 
"  should  be  in  a  better  atmosphere."  Similarly  Dr.  McNicoll,  medical  officer  of  health 
for  St.  Helens,  is  of  opinion  that  this  gas  acts  as  a  depressant,  and  retards  recovery 
from  illness. 

The  manufacturers  speak  uniformly  as  to  the  good  health  of  their  workmen,  and 
the  men  seem  to  become  exempt  from  even  temporary  effects  of  inhalation,  save  in  cases 
where  through  their  own  imprudence  they  may  suffer  from  an  exceptionally  strong  dose 
of  gas.  Dr.  Richardson,  who  has  paid  special  attention  to  this  subject,  "  was  unable 
to  discover  any  evidence  which  showed  to  him  proof  of  special  deterioration  of 
health,"  in  the  neighbourhood  of  Widnes  and  St.  Helens.  The  view,  however,  that 
epidemics  are  prevented  by  the  presence  of  the  vapours,  must  certainly,  in  his  opinion, 
be  abandoned. 
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This  being  the  general  character  of  the  injuries  imputed  to  the  vapours  issuing  from 
these  works,  we  proceed  to  state  the  case  on  behalf  of  the  manufacturers.  The  counter 
evidence  adduced  by  them  may  be  ranged  under  the  following  heads : 

That  great  improvements  in  vegetation,  whether  of  trees  or  crops,  have  taken  place 
since  the  passing  of  the  Act  of  1863,  and  more  especially,  having  due  regard  to 
the  short  period  in  which  it  has  been  in  operation,  to  the  Act  of  1874,  and  that 
most,  if  not  all,  the  damage  done  to  vegetation,  so  far  as  it  was  not  due  to  vapours 
"oroceeding  from  works  not  within  the  operation  of  the  Acts,  and  to  the  acid 
emitted  by  coal,  was  done  before  1875. 

That  the  value  of  land  in  the  neighbourhood  of  the  works,  so  far  from  diminishing, 
has  very  largely  increased ;  and  that  this  increase  was  seen  not  only  in  the 
greater  selling  value  of  the  land,  but  in  a  rise  of  rents,  which  was  affirmed  to 
be  larger  in  the  near  neighbourhood  of  the  works  than  at  distances  inaccessible 
to  noxious  vapours,  and  this  increase  fully  compensated  for  such  damage  as  was 
to  some  extent  inevitable. 

That  much  of  the  annoyance  undoubtedly  experienced  was  due  to  the  escape  of 
sulphuretted  hydrogen  from  the  contact  of  acids  with  the  drainage  of  the  alkali 
waste  heaps,  and  might  be  prevented ;  but  that  such  escape,  however  offensive  to 
the  smell  was  not  to  any  appreciable  extent  injurious  to  vegetation. 

That  the  damage  caused  by  alkali  works  was  mainly  due  to  accidental  escapes  of 
gas,  the  effects  of  which  could  generally  be  traced  to  their  authors,  and  be  com- 
pensated by  pecuniary  payments. 

That  much  of  the  disappointment  expressed  at  the  results  obtained  from  the  Acts 
arose  from  their  imperfect  enforcement,  which  again  was  due  partly  to  inadequate 
inspection,  partly  to  the  practical  impossibility  of  complying  in  every  respect,  on 
so  comparatively  short  a  notice,  with  an  Act  so  stringent  as  that  of  1874,  and 
applying  to  so  many  new  manufacturing  processes. 

In  support  of  these  propositions  much  evidence  was  offered. 

Mr.  Fletcher,  the  Lancashire  sub-inspector  under  the  Alkali  Acts,  states  generally, 
"  My  own  observation  of  the  country  round  the  chemical  districts  has  been  that  in 
"  districts  where  the  activity  of  manufacture  has  not  increased,  the  evils  to  vegetation 
"  have  diminished  since  the  commencement  of  inspection ;  and  where  that  activity  has 
"  increased,  as  at  Widnes,  the  evils  are  not  greater  than  formerly  ;  indeed,  I  have  the 
"  testimony  of  some  farmers  that  even  here  they  are  lessened." 

With  respect  to  the  neighbourhood  of  Widnes,  where  the  works  are  exclusively 
alkali,  and  where  therefore  the  operation  of  the  Acts  can  be  best  tested,  much 
valuable  evidence  was  given  by  Major  James  Cross,  who  is  not  only  an  alkali  manu- 
facturer, but  has  been  for  seven  years  a  member  of  the  Widnes  Local  Board,  and 
for  five  years  its  chairman.  He  neither  denies  the  damage  done  in  past  years  to 
properties  adjoining  the  works,  nor  the  occasional  destructive  escapes  of  gas  in  recent 
years,  nor  the  frequent — almost  continuous — violation  of  the  Acts  by  some  manufac- 
turers, up  to  the  present  time.  He  states,  "  I  think  most  distinctly  that  Sir  R.  Brooke's 
"  case  is  about  the  worst  that  I  know  in  the  whole  country,  for  it  is  a  sad  thing  to  see 
"  an  old  ancestral  seat  like  his  being  to  all  intents  and  purposes  destroyed  by  the 
"  smoke  from  those  towns,"  (namely)  Widnes  and  Runcorn.  In  1872,  1873,  1874, 
he  says,  the  gases  killed  nearly  all  the  fruit  and  fruit  trees  round  his  own  house.  He 
was  called  in  by  Mr.  Davenport  (whose  evidence  on  this  subject  will  be  found  in  answer 
to  questions  1936  et  seq.),  to  value  damage  done  to  his  own  farm  in  1873,  and  found 
a  field  of  wheat  destroyed,  "  straw  and  ear,"  by  one  night's  escape  of  chlorine  gas. 
He  attributed  the  damage  done  in  these  three  years  1872-3-4,  to  one  or  two  works 
hastily  constructed  to  meet  a  large  rise  in  the  market,  and  carried  on  in  a  most  reckless 
manner.  The  particular  instance  of  destructive  escape  on  Mr.  Davenport's  land  he 
believed  to  be  a  mere  accident,  but  "  an  accident  that  was  happening  too  often  at  these 
works."  He  admitted  the  truth  of  the  charge  frequently  made,  that  much  gas  was 
allowed  to  escape  at  night ;  and  affirmed  that  as  respects  the  management  of  works 
and  compliance  with  the  Acts,  there  were  "  manufacturers  and  manufacturers ;"  that 
there  were  some  "  on  whom  you  could  not  rely  upon  their  doing  what  is  right," 
although  he  was  happy  to  say  that  there  were  very  few  of  that  description.  He  was 
quite  certain  that  had  he  been  an  inspector  in  the  years  1872-3-4,  he  could  have 
convicted  such  works  many  times  of  offences  against  the  Acts. 

Yet,  while  making  these  large  admissions,  he  affirms  most  positively  the  general 
increase  of  the  selling  and  letting  value  of  land  near  Widnes,  and  the  improvements 
brought  about  by  the  Act  of  1874.    Speaking  of  the  northern  or  Lancashire  side  of 
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Widnes,  he  states  the  average  selling  value  of  land  in  and  about  the  present  site  of 

Widnes  in  1854  not  to  have  exceeded  601.  per  acre.    The  greater  part  of  the  site  of  the 

town  and  works  of  Widnes  was  bought  in  1860  at  from  SOL  to  401.  per  acre.  Since 

that  time  favourable  sites  within  half  a  mile  of  Widnes  have  been  sold  at  the  rate  of 

1,600/.,  2,400/.  and  4,800/.  per  acre.    No  land  within  half  a  mile  of  Widnes  Post  Office 

could  now  be  bought  at  less  than  1,200/.  per  acre ;  and  that  price  has  been  given  in 

one  or  two  instances  for  sites  nearly  a  mile  distant  from  the  town.    Land  at  Ditton,  one 

and  a  half  miles  from  Widnes,  which  in  1858  was  not  worth  60/.  an  acre,  was  sold  for 

300/.,  and  of  late,  particular  lots  in  Ditton  and  Crouton,  the  one  being  two  and  a  half 

miles  the  other  three  and  a  half  from  Widnes,  were  sold  at  600/.  per  acre.  These 

purchases  were  made  for  building  cottages,  villas,  &c.    It  is,  however,  right  to  state 

that,  according  to  Sir  R.  Brooke's  evidence,  the  land  on  the  Lancashire  side  of  the 

Mersey,  of  which  he  is  a  large  proprietor,  although  it  suffers  from  the  vapours  and  is  Sir  E. 

deteriorated  in  value,  is  less  injuriously  affected  than  the  land  on  the  Cheshire  side  of  ^^'ooke,  4o4. 

that  river.     With  respect  to  the  letting  value  of  lands  for  agricultural  purposes, 

Major  Cross  adduced  several  extracts  from  the  poor  rate  books,  showing  that  the  Cross,  0065. 

estimated  rentals  of  land  situated  near  the  works  had  steadily  and  often  largely 

increased  since  1861.    For  instance  at  Cuerdley,  on  which  the  principal  Widnes  works 

are  built,  and  which  contains  1,573  acres,  mainly  the  property  of  Sir  R.  Brooke,  the 

estimated  value  of  agricultural  land  per  acre  was — 

£  s.  cl. 

In  1861  -  -       -    1  12  7 

In  1871  -  -  -    1  16  3 

In  1875  -  -  -       -    2    3  0 


At  Ditton,  containing  1,898  acres — 

£  s.  d. 

In  1861           -          -          -    1  13  0 

In  1871    -         -          -       -    3  7  4 

In  1875          -          -          -    3  5  7 

It  is  true  that  within  the  same  period  of  14  years  Widnes  itself,  containing  3,039 
acres,  shows  no  such  increase,  nor  on  the  other  hand  any  sensible  decrease — 

£  s.  d. 

1861    -          -          -          -    2  5  3 

1871       -          -          -       -    2  5  1 

1875           -             -          -    2  5  2 

Even  in  Widnes,  however,  the  rental  of  land  in  1841  appears  to  have  been  only 
11.  13*.  6c/.,  and  in  1851  2/.  Os.  9d.  per  acre.  Taken  by  themselves  the  returns  put 
in  by  Major  Cross  certainly  support  his  assertion  that  on  the  north  side  of  the 
Mersey  rents  of  farms  in  the  neighbourhood  of  the  works,  taking  the  rateable  value 
as  a  criterion,  have  not  fallen,  but  on  the  contrary  have  risen  considerably.  Some- 
thing, however,  of  this  increase  in  rateable  value  is  probably  due  to  the  action  of 
assessment  committees,  and  so  far  would  be  more  apparent  than  real. 

Major  Cross  meets  the  allegation  of  the  deteriorated  value  of  farm  produce  by  stating  Statemeni; 
that  in  the  near  neighbourhood  of  Widnes  milk  sells  at  from  Sd.  to  4(i  a  quart,  hay  gj.p!^°e^^^.g^l^g 
at  from  6L  to  8/.  per  ton,  straw  from  3/.  to  5/.  per  ton,  and  other  produce  proper-  f.^^.,ri 
tionately  high.    He  states  that  he  has  known  hay  and  straw  grown  within  a  mile  of  in-oduce. 
Widnes  fetch  the  highest  prices  in  the  Liverpool  market ;  and  that  in  1875  the 
Manchester  and  Liverpool  Agricultural  Society  gave  to  the  tenants  of  a  farm  of 
80  acres,  within  two  miles  (north)  of  Widnes,  the  prize  for  the  best  cultivated  land. 
Speaking  from  his  own  personal  experience,  Major  Cross  stated  that  he  lives  one  and  6073-6. 
a  half  miles  from  the  centre  of  Widnes  ;  that  previously  to  1872  he  grew  peaches  on 
the  south  wall  of  his  garden  facing  the  works  ;  that  in  1872-3-4  the  gases  killed  nearly 
all  the  fruit  trees  and  forest  trees  round  his  house.    Since  the  passing  of  the  Act  of 
1874  he  had  a  fair  crop  of  fruit  and  roses,  and  flowers  grew  luxuriantly  ;  and,  so 
confident  was  he  that  the  improvement  was  likely  to  be  permanent,  that  he  had  offered 
to  renew  the  lease  of  his  house  for  seven  years,  although  the  works  were  gradually 
getting  nearer  and  nearer  to  it. 

Major  Cross's  evidence,  it  must  be  remembered,  referred  entirely  to  the  north  side 
of  the  Mersey,  while  the  strongest  and  most  specific  cases  of  damage  were  asserted  to 
be  on  its  southern  or  Cheshire  side.  The  principal  sufferer,  Sir  R.  Brooke,  attributed 
a  large  part  of  the  injuries  inflicted  on  his  land  to  the  works  of  Messrs.  Wigg  and 

39887.  B 


10 


Evidence  of 
Mr.  Wigg 
as  to  injury 
to  Sir  R. 
Brooke's 
estate. 
JVigg,  5638. 


5640-2. 


5642. 


5545. 


Evidence  of 
Messrs. 
Beswick  and 
Linaker  to 
same  effect 
as  Major 
Cross  and 
Mr.  Wigg. 
Beswick, 
5821. 
Linaker, 
5891. 

Beswick, 
5822. 


Steele,  at  Runcorn,  althoiigli  tlie  Norton  Priory  estate  is  exposed  to  tlie  noxious 
influences  of  Widnes  as  well.  Messrs.  Wigg  and  Steele,  in  addition  to  alkali  works, 
are  the  owners  of  copper  works,  conducted  on  the  "wet"  system,  which  it  will  be 
remembered  only  came  under  inspection  by  the  Act  of  1874,  i.e.,  in  March  1875. 
We  had  no  means  of  discovering  how  much  of  the  damage  was  due  to  the  copper  and 
how  much  to  the  alkali  works. 

Mr.  Charles  Wigg,  the  general  manager  of  the  Euncorn  Soap  and  Alkali  Co., 
attributed  all  or  nearly  all  of  the  damage  complained  of  by  Sir  R.  Brooke  to  the 
times  before  the  passing  of  the  Act  of  1863,  and  denied  very  positively  that  trees  had 
suffered  from  vapours  since  both  Acts  had  been  in  operation.  He  himself  was  the 
tenant  of  a  farm  of  600  acres,  a  portion  of  which  was  within  half  a  mile  of  the  river 
fronting  Widnes,  and  another  part  close  to  Runcorn.  The  trees  on  this  farm  had 
been  destroyed  before  the  passing  of  the  Act  of  1863,  but  in  the  last  few  years  his 
crops  had  not  suffered  any  damage,  but  were  as  fine  and  his  cattle  as  good  as  any  in 
the  country.  Since  he  had  gone  to  reside  on  this  farm,  he  had  planted  1,800  trees 
round  his  house,  about  a  mile  and  a  quarter  from  the  nearest  works,  "which  were  all 
growing  very  well  indeed." 

Mr.  Wigg,  while  admitting  the  damage  done  in  past  times  to  Sir  R.  Brooke's  estate, 
asserted  that  "  the  value  of  his  property,  through  proximity  to  the  alkali  works,  has 
enormously  increased."  That  estate  consists  of  1,200  acres  on  the  Lancashire  side 
and  5,600  on  the  Cheshire  side  ;  and  Mr.  Wigg  stated  his  reasons  for  believing  that 
the  selling  value  of  the  Lancashire  estate  was  at  this  moment  greater  than  that  of  the 
two  estates  together  in  1860.  With  respect  to  the  alleged  diminution  of  rents,  he 
asserted  (upon  authority  which  he  declined  to  specify,  but  which  was  not  contradicted) 
that  the  total  rental  of  Sir  R.  Brooke's  farms  in  Cheshire  had  been  considerably 
increased  within  the  last  20  years,  and  that  this  increase  had  principally  arisen  on 
farms  nearest  the  works ;  while  his  cottage  and  house  rents  had  also  been  augmented, 
and  would  have  been  so  to  a  much  larger  extent,  but  for  his  refusing  to  let  his  cottages 
to  any  but  his  own  tenants  or  workmen.  A  similar  increase  had,  according  to 
Mr.  Wigg,  taken  place  in  the  farm  rents  on  the  Cuerdley  (Lancashire)  estates,  in  addition 
to  ground  rents  for  building,  and  the  rents  of  lands  let  for  the  deposit  of  alkali  waste. 
As  for  the  injury  to  trees,  Mr,  Wigg  asserted  that  the  trees  about  Runcorn  had  been 
destroyed  before  the  passing  of  the  first  Alkali  Act,  and  that  there  were  trees  then 
standing  on  the  Norton  estate  which  had  been  destroyed  20  years  ago.  The  hedges 
too,  which  were  destroyed  about  the  same  period,  had  never  since  been  cultivated,  but 
young  hedges,  recently  planted  by  the  railway  company  close  to  the  works,  had  not 
suffered  the  least  injury.  Mr.  Holland,  Sir  R.  Brooke's  agent,  had  stated  that  Astmoor 
Bridge  Farm  of  100  acres,  lying  between  Messrs.  Wigg's  works  and  JNorton  Priory, 
although  let  at  a  fair  value,  had  only  been  so  let  on  the  condition  that  Sir  R.  Brooke 
should  pay  the  tenant  for  damage  done  to  the  extent  of  50^.,  if  so  much  were  done, 
and  that  in  1875  that  sum  was  paid,  but  was  far  below  the  value  of  the  damage,  which 
Mr.  Holland  estimated  at  nearer  100/.  These  statements  were  not  denied  by  Mr.  Wigg, 
who,  however,  asserted  that  the  rent  of  the  farm  in  question  had  been  raised  from  200/, 
to  300/,  a  year,  Mr,  Wigg  admitted  that  damage  had  been  frequently  inflicted  upon 
farms  near  their  works,  and  he  had  in  fact  for  some  time  past  employed  an  estate 
agent  to  assess  the  amount,  which  was  generally  accepted  by  the  farmers.  But  he 
asserted  that  in  1875,  owing  to  the  efforts  to  comply  with  the  Act  of  1874,  and  the 
great  care  taken  in  the  works,  scarcely  any  damage  was  done,  and  "  some  of  the  finest 
"  crops  of  corn  in  Cheshire  were  grown  close  down  to  the  works ;  "  and  that  the  rents 
of  the  farms  round  the  village  of  Weston  were  considerably  better  than  those  one  or 
two  miles  further  off,  in  consequence  of  the  better  markets  for  their  produce. 

The  evidence  of  the  increased  agricultural  value  of  land  near  the  alkali  works  of 
Runcorn,  Widnes,  and  Weston,  was  not  confined  to  manufacturers.  Mr.  H.  Beswick 
and  Mr.  H.  Linaker,  both  agents  to  important  estates  near  these  works,  and  long  and 
intimately  acquainted  with  these  districts,  bore  witness  to  the  same  effect  as  Major 
Cross  and  Mr.  Wigg.  Both  attest  the  great  destruction  of  trees  between  1854  and 
1862,  Both  assert  the  recent  improvement  in  their  growth,  wherever  the  injury 
already  inflicted  had  not  been  so  great  as  to  prevent  recovery.  Both,  while  admitting 
occasional  visitations  from  gas  and  consequent  injury,  declare  that  they  have  never 
had  any  difficulty  in  finding  suitable  tenants  at  invariably  increased  rents,  "  1  can 
more  readily,"  says  Mr,  Beswick,  "  let  land  at  better  rents  within  five  or  six  miles 
"  of  Runcorn  than  I  can  on  other  portions  of  Lord  Cholmondeley's  estates  20  miles 
"  away.  .  .  Within  the  last  few  years  I  have  refused  4Z.  a  statute  acre  for  land  for 
"  agricultural  purposes  close  to  Weston  works.    The  reason  why  land  is  so  sought 
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"  after  in  tlie  neighbourliood  of  the  works,  is  the  great  demand  at  large  prices  for 

"  produce.    -Hay,  straw,  and  corn  grown  in  the  neighbourhood  can  be  taken  into 

"  Runcorn  at  small  cost,  and  receive  high  prices.    .    .    The  rentals  on.the  property  in 

"  the  neighbourhood  of  the  works  under  my  care  have  gradualljT  increased  during  my 

"  time,  but  they  have  increased  more  rapidly  during  the  last  few  years.    The  rental 

"  of  two  farms  at  Rocksavage,  near  to  the  Weston  works,  has  increased  from  1,013L 

"  in  1863,  to  1,503L  in  1876  and  1877.    I  regret  that  I  cannot  say  the  same  for 

"  estates  under  my  care  at  the  distance  of  20  miles."    He  asserts  the  crops  to  be  as 

good  as  in  any  part  of  Cheshire,  and  that  very  great  improvement  has  been  visible  5826,  5834. 

since  1874. 

Mr.  Linaker  compared  the  rentals  of  four  farms  near  the  Weston  works  m  1856  and  Lmakcr, 
1876,  showing  in  each  of  them  a  considerable  rise ;  in  one  (Marsh  Gate  Farm)  the  rise  ^^^2- 
being  from  \l.  lis.  Id.  to  '21.  16s.  3c^.,  an  increase  of  19s.  2d.  per  acre.  He  had 
purchased  land  in  1876  for  agricultural  purposes  at  llOl.  per  acre,  which  in  1870  had 
sold  for  1001.  He  had,  on  behalf  of  the  Runcorn  Soap  and  Alkali  Company  (Messrs. 
Wigg  and  Steele)  assessed  for  the  last  four  years  the  damage  done  to  the  crops  of  the 
farmers  in  the  township  of  Weston.  The  damage  on  seven  farms  had  not  exceeded 
185^. ;  it  had  been  less  in  1874  and  1875,  and  in  the  year  1876  had  fallen  short  of  100/. 
And  Mr.  Linaker  asserted  from  his  own  observation  the  marked  improvement  since 
1874.  With  respect  to  the  damage  assessed  by  him,  he  stated  that  the  injuries  were 
due  to  sudden  accidental  escapes  of  gas,  of  which  he  received  immediate  notice  from 
the  tenant,  and  which  were  at  once  verified  and  valued  by  him. 

And  it  is  worthy  of  notice  that  Mr.  Gamble  states  that  the  damage  caused  by  such  Gamble, 
occasional  escapes,  the  result  of  negligence,  and  escapes  from  the  body  of  the  works,  ^874. 
where  accidents  are  of  most  frequent  occurrence,  can  always  be  traced,  because  the 
injury  they  inflict  being  close  to  the  works,  its  author  can  easily  be  discovered,  and 
compensation  for  damage  can  be  got  without  difficulty. 

The  case  made  by  the  manufacturers  of  St.  Helens,  while  in  many  respects  resembling  Evidence  of 
the  case  of  Widnes,  Runcorn,  and  Weston,  was  complicated  by  the  fact  that  a  considerable  ^'^'^^^'"^^^^^ 
portion  of  the  manufactures  of  that  district,  consisting  of  "dry"  copper,  etc.,  of  a  inipTOvemeui 
highly  destructive  character,  is  untouched  by  the  Acts  of  1863  and  1874.    Evidence  of  of  crops  aud 
improvement  was  however  given  by  Mr.  Gamble,  who  produced  two  photographs  of  a  yegetutiou 
plantation,  1,000  yards  from  the  works,  one  taken  in  1862,  for  the  use  of  the  Lords'  j^Q^l^lj^j"^!^!* 
Committee,  the  other  taken  in  1876  at  the  same  spot,  showing  a  manifest  improvement  Helens, 
in  the  growth  and  condition  of  the  trees.    He  stated  also  that  there  was  a  general  Qamhh 
improvement  both  in  the  crops  and  trees  ;  and  expressed  his  belief  that  the  only  injury  4772. 
to  trees  and  crops  inflicted  by  vapours  round  St.  Helens  arose  from  the  copper  works, 
and  from  the  sulphuric  acid  escaping  from  the  burning  of  coal. 

And  Mr.  Linaker  stated  that  on  an  estate  under  his  management  within  three  miles  Linaker, 
of  St.  Helens,  although  the  trees  and  fences  had  been  dead  for  many  years,  the  only 
fences  on  the  property  being  now  of  wood  and  wire,  he  had  never  found  any  difficulty 
in  letting  farms  at  increased  rents. 

Mr.  Keates,  proprietor  of  large  copper  works  at  St.  Helens,  gave  evidence  of  the  Evidence  of 
extraordinary  increase  in  the  selling  value  of  land  in  that  neighbourhood,  in  one  ^^^'J^*^^*^^ 
instance  being  from  60Z.  to  900L  per  acre,  and  also  of  the  effect  of  the  increased  increased 
demand  for  agricultural  and  garden  produce.    He  asserted  his  belief  that  the  operation  value  of 
of  the  Alkali  Acts  had  been  very  beneficial ;  for  "  but  for  those  Acts,  with  the  present  ^'""^  i^ear 
"  number  of  works,  within  a  certain  area  of  those  works,  no  man  would  have  lived  in  '■y^'^^^^"'- 

>  ...  .  J\.ccttcs 

"  the  country  who  could  have  gone  out  of  it,"  and  that  in  fact  within  that  radius  the  3934.  ' 

country  would  have  been  uninhabitable.    But,  while  maintaining  this  opinion,  and  also  3225. 

affirming  his  belief  that  further  improvements  might  be  effected,  he  was  equally  of  3220. 
opinion  that  the  mischief  will  continue,  and  that  these  manufactures  (alkali  and  copper) 
cannot  be  carried  on  without  doing  damage. 

Mr.  Muspratt,  the  owner  of  considerable  alkali  works  near  Flint,  stated  that  vege-  Evidence  of 

tation  before  the  passing  of  the  Act  of  1863  was  not  affected  at  any  distance  greater  Mr.Muspnut 

•  MS  to  iiu- 

than  500  yards  from  his  works ;  and  subsequently  to  the  Act  of  1874,  not  beyond  pi.Q^.gj  gfj^^y 

one  eighth  of  a  mile  or  200  yards.    He  instanced  gardens  containing  elm  and  other  of  trees  and 

trees  flourishing  within  500  yards,  and  old  oaks  growing  luxuriantly  within  a  mile  of  vegoiation 

his  works,  not,  indeed,  situated  in  the  direction  of  the  prevailing  winds,  but  on  rising  "^"^'j.^j^^ 

ground  exposed  to  the  full  effect  of  vapours  brought  by  the  less  prevalent  winds.  Muspratt, 

As  to  the  districts  bordering  on  the  Tyne,  no  contradiction  was  offered  to  the  5061-3. 

statements  as  to  the  depreciation  in  the  value  of  the  land  for  agricultural  purposes.  Evidence 

Mr.  Carr-Ellison,  whose  property  had  suffered  severely  from  noxious  vapours,  readily  t^V-t  '^'^^ 

admitted  that  at  Hebburn  there  had  been  since  the  passing  of  the  Acts  a  considerable  "i["|f  ^'^rks 
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improvement  in  alkali  works ;  but  affirmed  the  copper  works,  not  within  the  operation 
of  the  Acts,  to  be  as  active  as  ever.  The  neighbourhood  of  the  Tyne  suffers  from 
many  vapours,  either  not  controlled  by  legislation  or  but  recently  affected  by  it; 
and  the  general  feeling  of  the  landowners  was  fairly  represented  by  Mr.  Carr-Bllison, 
who  stated  that  he  should  not  expect  his  property,  the  value  of  which  had  been  greatly 
increased  by  the  manufactories  erected  upon  it,  to  be  maintained  up  to  its  full  agri- 
cultural value,  but  he  should  like  to  see  its  depreciation  in  that  respect  minimised,  and 
should  be  very  glad  if  its  value  were  maintained  at  half  its  highest  point. 

Several  witnesses,  without  entering  into  particulars  as  to  the  effect  of  the  Acts  upon 
the  value  of  land,  stated  their  opinion  that  good  had  been  done  by  them,  and  especially 
by  the  Act  of  1874. 

In  estimating  the  damage  caused  by  these  manufactures,  and  the  effects  of  the 
Alkali  Acts  in  reducing  the  amount  of  preventible  injury,  there  is  much  difficulty  in 
ascertaining  how  much  of  the  mischief  which  still  remains  is  due  to  causes  at  present 
beyond  the  control  of  the  manufacturers.  Reference  has  already  been  made  to  the 
admissions  of  several  witnesses,  both  manufacturers  and  land  agents,  that  even  with 
the  most  careful  management  occasional  escapes  of  destructive  vapours  will  occur  from 
accidents,  which  care  and  vigilance  may  reduce  in  number,  but  cannot  wholly  prevent ; 
and  several  witnesses  assert  that  a  very  considerable,  perhaps  the  larger  portion  of  the 
permanent  injury  now  inflicted  upon  vegetation,  in  checking  and  diminishing  growth, 
and  to  some  extent  in  the  actual  destruction  of  vegetable  life,  is  due  to  the  sulphurous 
acid  and  other  products  necessarily  evolved  by  the  combustion  of  coal  and  thrown  off 
into  the  air. 

The  injury  thus  caused  arises  from  two  sources,  one  being  the  emission  of  sul- 
phurous acid,  the  other  of  "  black  smoke,"  or  the  carbonaceous  particles  escaping 
combustion.  Both  of  these  noxious  discharges  vary  much  in  their  amounts,  that  of 
sulphurous  acid  varying  with  the  quantity  of  sulphur,  that  of  black  smoke  with  the 
degree  of  completeness  of  the  combustion. 

It  is,  according  to  Dr.  Angus  Smith,  impossible  to  distinguish  the  damage  done  by 
true  smoke  from  that  inflicted  by  sulphurous  acid ;  the  soot  carries  that  acid,  certainly 
retains  it,  and  being  deposited  on  trees  and  other  vegetation,  the  destructive  effects  of 
the  acid  are  localised  and  intensified.  But  sulphurous  acid  alone,  unmixed  with 
smoke,  is  undoubtedly  a  formidable  enemy  to  vegetation,  although  the  extent  of 
mischief  inflicted  by  it,  apart  from  its  operation  in  conjunction  with  other  noxious 
vapours,  is  a  much  disputed  question,  on  which  it  seems  impossible  to  pronounce 
a  decided  opinion.  At  the  same  time  it  would  not  be  just  to  estimate  the  good  effects 
produced  by  the  Alkali  Acts,  without  making  due  allowance  for  those  evils  which  are 
not  confined  to  alkali  works,  but  are  common  to  all  works  consuming  large  quantities 
of  coal,  and  which  up  to  this  time  have  been  considered  unavoidable. 

There  is  no  law  prohibiting  the  escape  of  sulphurous  acid  from  the  combustion  of 
coal.  Dr.  Angus  Smith  believes  indeed  in  the  ultimate  discovery  of  means  of  con- 
densing it  in  large  works,  but  not  in  private  houses ;  but  he  is  not  prepared  at  present 
to  suggest  any  method  for  so  doing. 

It  was  therefore  natural,  and  indeed  just,  that  the  alkali  and  other  manufacturers 
should  insist  upon  the  large  part  due  to  this  agent  of  the  injurious  effects  attributed 
to  their  special  manufactures. 

In  Widnes  it  is  stated  that  about  one  million  tons  of  coal  are  consumed  annually 
within  a  comparatively  small  area,  and  that  although  considerable  economies  in  the  use 
of  fuel  have  been  effected,  the  advantageous  results  of  such  improvements  have  been 
more  than  neutralised  by  the  great  increase  of  the  manufactures.  Mr.  Eustace  Carey 
adduced  calculations  proving  that  the  amount  of  sulphurous  acid  which  escapes  from 
his  vitriol  manufacture  was  only  one  sixth  of  that  emitted  in  the  combustion  of  the 
coal  used  in  his  works.  But  this  comparison  was  confined  to  the  relative  escapes  of 
sulphurous  acid,  and  Mr.  Carey  was  unable  to  supply  a  comparison  between  the 
quantity  of  sulphurous  acid  arising  from  the  combustion  of  coal  with  that  of  muriatic 
acid  escaping  from  an  alkali  work  after  complying  with  the  tests  of  the  Alkali  Acts, 
although  he  expressed  an  opinion  that  the  latter  was  much  smaller  in  amount  than 
the  former.  Still  less  could  he,  or  indeed  could  any  witness,  furnish  an  estimate  of 
the  quantities  of  muriatic  and  other  acids  escaping  in  contravention  of  the  Acts. 
Mr.  Brock,  the  managing  director  of  the  British  Alkali  Works  at  Widnes  asserted 
indeed  that  the  escapes  of  sulphurous  acid,  sulphuric  acid,  and  oxides  of  nitrogen 
in  the  sulphuric  acid  manufacture  were  exceedingly  small ;  and  that  it  was  the 
direct  interest  of  the  manufg-cturer  th^^t  they  should  be  so  ;  and  that  in  fact  the 
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escape  of  sulphuric  acid  produced  by  the  combustion  of  fuel  is  five  times  as  great 

as  all  the  foregoing  gases  put  together.    "  The  escape  of  chlorine  also  should  be  ex- 

"  ceedingly  small  when  due  diligence  is  used  in  conducting  the  manufacture,  and  the 

"  plant  is  suitably  arranged  for  absorbing  as  closely  as  possible  the  last  portions  of 

"  the  gas."    And  his  statements  may  be  accepted  as  fairly  representing  the  results  in 

well  managed  works.    But  he  admitted  that  many  chemical  works  were  carelessly  5467-8. 

conducted ;  and  that  the  great  desideratum  was  to  bring  all  manufacturers  up  to  the 

standard  of  the  present  Acts.    Mr.  Gamble  was  of  opinion  that  if  the  Act  of  1874  Gamble, 

were  properly  enforced,  which  he  said  had  not  been  done,  "  there  would  not  be  much  4869, 

"  more  injury  from  an  alkali  work  than  from  any  other  works  burning  an  amount  4878-9. 

"  of  coal  which  would  give  out  the  same  amount  of  sulphur  vapour." 

Dr.  Richardson,  however,  while  not  denying  that  the  escape  of  smoke  and  sulphurous  Richard- 
acid  from  coal  contributed  to  the  destruction  of  vegetation,  yet  was  of  opinion  that  ^J^^  ' 
that  cause  alone  was  quite  insufficient  to  account  for  the  damage  which  he  had  jiichards.on, 
observed  in  the  neighbourhood  of  alkali  and  copper  works.    He  relied  mainly  on  the  2930,  2980,' 
evidence  supplied  by  the  more  flourishing  condition  of  vegetation  in  the  neighbourhood  3030. 
of  large  iron  works ;  and  admitted  that  he  had  not  prosecuted  his  inquiries  far  enough 
to  be  able  to  pronounce  a  decided  judgment.    But  while  this  opinion  seems  to  accord 
with  general  experience  so  far  as  ironworks  are  concerned,  it  is  difficult  to  reconcile 
it  with  Dr.  Richardson's  own  experiments  as  to  the  order  of  destructiveness  of  vapours, 
in  which,  giving  the  first  place  to  chlorine,  he  ranks  sulphurous  acid  in  the  second,  2924. 
and  above  muriatic  acid,  which  occupies  the  third  place.    Yet  when  asked  whether 
the  sulphurous  acid  evolved  by  the  combustion  of  the  1,500,000  tons  of  coal  which 
were  consumed  at  St.  Helens  by  manufacturers  alone,  would  produce  any  considerable 
efifect  upon  vegetable  life,  he  answered  that  it  would  add  largely  to  the  effects,  but  2930-1. 
would  not,  he  thought,  produce  specific  effects  apart  from  the  action  of  other  vapours. 

The  same  opinion  was  expressed  by  other  witnesses,  especially  by  Mr.  Forster,  who  Experience 
stated  that  although  sufi'ering  personally  from  the  smoke  of  several  collieries,  which  "f^^^^^ 
had  long  been  at  work,  he  did  not  think  that  either  trees  or  hedges  had  experienced  smoke.' 
any  damage  from  it  until  1869,  when  copper  works  were  established  in  his  neighbour-  i^ws^e?-,423l. 
hood.    The  quantity  of  fuel,  however,  consumed  by  collieries  in  the  raising  of  coal  is 
never  very  considerable,  and  does  not  afford  the  means  of  estimating  what  the  effects 
of  a  large  concentrated  combustion  of  coal  would  be.    This  experience  is  supplied  much 
more  completely  by  the  manufacture  of  coke,  from  which,  as  will  hereafter  appear,  when 
conducted  carelessly  or  on  antiquated  methods,  much  destruction  of  vegetation  arises. 

So  far,  however,  as  regards  alkali  works,  it  must  be  admitted  that  the  opinion  of 
Dr.  Richardson  as  to  the  comparative  harmlessness  of  the  acid  emitted  from  coal 
derives  much  support  from  the  manufacturers  themselves,  who  assert  that  in  spite  of 
the  great  increase  of  alkali  works,  and  the  larger  consequent  consumption  of  fuel  since 
the  passing  of  the  Act  of  1863,  the  injuries  inflicted  upon  vegetation  are  far  smaller 
than  those  complained  of  previously  to  that  date. 

'  Much  of   the  public  irritation  and  some  of  the  evil  effects  complained  of  were  Sulphuretted 
attributed  by  the  manufacturers  to  the  escape  of  sulphuretted  hydrogen,  which  is  liydroge^ 
mainly  due  to  the  mingling  of  the  acids  with  the  drainage  of  the  alkali  waste  heaps.  ^^^^^'^  ' 
The  smell  of  this  gas  is  exceedingly  offensive,  and  is  capable  of  being  conveyed  Wilson, 
by  a  gentle  wind  fully  eight  or  nine  miles,  a  distance  far  exceeding,  in  the  opinion  2209-2214. 
of  the  manufacturers  and  of  some  of  the  witnesses,  that  over  which  the  effects  of  the  Brocklebanh 
more  destructive  vapours,  such  as  chlorine,  sulphuric,  or  muriatic,  could  extend.    To  "jyiy^pj-att 
this  cause  was  attributed  the  discoloration  of  metals  and  even  of  the  leaves  of  plants,  of  5049. 
which  copious  evidence  was  given  by  witnesses  living  at  very  considerable  distances  from  Brock,  5469 
the  works.    The  views  of  the  alkali  manufacturers  on  this  subject  are  succinctly  stated  Cross,  6093. 
by  Mr.  Gamble : — "  I  believe  that  the  agitation  which  has  resulted  in  the  present  Royal  ^^^i^'^^^' 
"  Commission  has  arisen,  so  far  as  the  Lancashire  side  of  the  Mersey  is  concerned,  and  pietcht, 
"  so  far  as  it  affects  the  alkali  manufacturers,  entirely  from  the  nuisance  of  sulphuretted  6587= 
"  hydrogen,  arising  from  a  mixture  of  acid  and  waste  drainage,  the  smell  of  which 
"  may  be  distinctly  smelt  at  six  miles  distance,  and  possibly  more.    People  smell  this, 
"  and  knowing  that  it  comes  from  the  neighbourhood  of  the  alkali  works,  attribute  it 
"  to  the  gases  which  formerly  did  so  much  injury  to  vegetation,  and  easily  persuade 
"  themselves  that  this  chemical  vapour  has  done  the  injury,  if  they  perceive  any,  to  ^g'lfs"^^'' 
"  their  trees  and  shrubs."    Dr.  Angus  Smith  is  of  opinion  that  little  or  no  mischief  Hopwocd, 
is  done  to  trees  or  vegetation  by  this  gas,  unless,  as  in  the  case  of  the  Sankey  brook  1618. 
at  St.  Helens,  the  drainage  of  the  waste  heaps  overflows  on  grass,  with  the  injurious  Miispratt, 
effects  disclosed  by  the  Rev.  Canon  Hopwood.    There  was  a  general  agreement  among  ^^^^'^  ^^y^ 
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the  witnesses  that  the  discharge  of  acid  into  the  drainage  from  alkali  waste  should  be 
prohibited ;  but  it  was  pointed  out  to  us  that  great  difficulty  might  arise  unless  means 
are  devised  for  enabling  manufacturers  to  obtain  or  acquire  compulsorily  an  easement. 

It  is  worthy  of  remark  that  on  the  Tyne  (where  on  the  whole  the  working  of  the 
Acts  is  certainly  regarded  with  greater  favour  by  the  general  public  than  in  Lancashire), 
the  manufacturers  have  for  some  time  back  been  accustomed  to  deposit  the  waste  in 
the  sea ;  a  process  which  one  witness  believes  to  be  the  only  complete  solution  of  the 
difficulty  of  disposing  of  it  in  an  entirely  unobjectionable  manner.  ,The  Eeport, 
however,  of  the  Inspectors  of  Salmon  Fisheries  on  "  the  Crab  and  Lobster  Fisheries  of 
England  and  Wales  "  in  1877,  shews  that  there  is  some  ground  for  apprehending  that 
this  method  of  disposing  of  alkali  waste  may  prejudicially  affect  these  fisheries. 
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The  shortcomings  in  the  working  of  the  Acts  were  attributed  by  the  manufacturers 
to  two  causes ;  viz.,  imperfect  inspection,  and  the  impossibility  of  immediately 
complying  with  an  Act  so  recent  and  so  stringent  as  that  of  1874.  The  imperfection 
and  inadequacy  of  the  inspection  was  much  insisted  upon  by  those  manufacturers  who 
were  conscious  of  having  done  their  best,  not  only  to  comply  with  the  requirements  of 
the  Acts,  but  to  restrict  the  escape  of  gases  within  the  prescribed  minimum,  by  adopting 
the  best  processes  and  exercising  vigilant  supervision.  They  believed  themselves  to  be 
suffering  in  reputation,  and  to  be  incurring  the  danger  of  excessive  interference  by  the 
legislature  in  consequence  of  the  unwillingness  or  incapacity  of  some  manufacturers, 
whose  malpractices  could  only  be  prevented  by  a  more  thorough  enforcement  of  the  law 
by  inspectors.  The  inspectors  appointed  under  the  Act  of  1863  were,  in  their  opinion, 
competent  in  character  and  knowledge,  but  insufficient  in  number  to  exercise  an  effec- 
tive control  over  recalcitrant  manufacturers.  We  have  already  quoted  the  opinion 
of  Major  Cross,  who  was  certain  that  had  he,  residing  as  he  did  near  Widnes  in  the 
years  1872-4,  been  an  inspector,  he  could  have  repeatedly  convicted  manufacturers  of 
infraction  of  the  Acts.  To  the  same  effect  spoke  Mr.  Collier,  formerly  a  manager  of 
alkali  works,  who  said  that  he  had  seen  great  volumes  of  gas  escaping  from  works  at 
Runcorn,  without  any  interference  from  the  inspectors.  In  the  opinion  of  the  manu- 
facturers, such  an  increase  in  the  number  of  inspectors  should  be  made  as  would  secure 
their  constant  presence  at  all  the  more  considerable  groups  of  works. 

On  the  question  of  the  insufficiency  of  time  fully  to  comply  with  the  requirements  of 
the  Act  of  1874,  we  have  already  stated  some  of  the  opinions  of  the  manufacturers. 
The  difficulties  to  be  overcome  in  fully  complying  with  the  Act  are  thus  stated  by 
Mr.  Brock  : — "  Not  only  have  the  Acts  forced  upon  the  manufacturers  a  large  capital 
expenditure,  but  they  have  required,  what  is  far  more  difficult  to  accomplish, 
namely,  the  educating  of  all  who  conduct  the  various  operations  to  work  with  a 
refinement  never  before  attained  or  even  dreamt  of.  This  refinement  in  working, 
the  more  frequent  repair  and  stoppages  of  plant,  and  increased  and  superior 
supervision,  already  entail  a  heavy  extra  annual  charge,  while  at  the  same  time  a 
serious  amount  in  the  reduction  of  work  has  to  be  submitted  to.  In  many  works 
the  searching  for  leaks,  examination  of  chimneys,  and  general  supervision  of 
escapes,  has  become  an  established  department.  And  yet,"  he  adds,  "it  has 
been  found  exceedingly  difficult  to  keep  within  the  limits  of  the  Act  at  all 
times."  Mr.  Brock  refers  to  the  difficulty  of  educating  workmen  up  to  the  proper 
standard  of  accuracy  and  care.  Mr.  Gamble  goes  further,  and  contends  that  the 
inspectors  themselves  did  not  possess  the  information  requisite  to  enable  them  to  give 
effect  to  the  Act  of  1874,  which  he  said  had  not  been  fully  carried  out ;  nor  did  he 
think  that  the  inspectors  would  pretend  that  it  had.  "  It  was  not  possible  to  carry  it 
out  at  once." 


Conclusions.  We  have  thought  it  expedient  thus  fully  to  Set  forth  the  allegations  on  either  side, 
and  by  copious  extracts  from  the  evidence,  to  bring  out  clearly  the  cases  of  the  con- 
tending parties.  We  now  proceed  to  state  the  opinions  we  have  formed  as  to  the 
matters  in  dispute. 

1st.  As  to  the  amount  of  damage  to  vegetation,  crops,  and  cattle. 
The  evidence  doubtless  appears  to  be  conflicting ;  yet  on  closer  examination  the 
statements  of  the  contending  parties  will  not  be  found  altogether  inconsistent  with  each 
other.  That  land  in  the  neighbourhood  of  the  works,  and  in  some  cases  at  a  considerable 
distance  from  them,  has  suffered  greatly  in  the  past,  and  still  suffers  in  varying  degrees 
at  present,  seems  clearly  established.  And  not  only  is  injury  caused  by  occasional 
escapes  of  gas,  the  inevitable  occurrence  of  which  is  admitted  by  every  manufacturing- 


Damage  to 
vegetation 
and  property 


15 


witness,  but  also  by  the  regular  continuous  action  of  such  causes  in  combination  as 
(1)  the  discharge  of  that  portion  of  gas  which  is  permitted  bj  law,  and  which,  where 
many  works  are  grouped  together,  must  inevitably  be  considerable ;  (2)  the  escape  of 
large  quantities  of  sulphurous  acid  given  out  by  the  combustion  of  coal ;  and  (3)  the 
imperfect  compliance  with  the  Acts  by  a  certain  proportion  of  tKe  manufacturers. 

The  amount  of  the  injury  so  inflicted,  and  the  extent  and  distance  over  which  it 
may  be  traced,  will  generally  be  found  to  depend  either  upon  the  prevalence  of  certain 
winds,  or  on  the  configuration  of  the  ground  determining  the  direction  of  the  currents 
of  air  charged  with  vapour.  The  nature  and  extent  of  the  damage  would  also  be 
affected  by  the  height  of  the  chimneys.  Where  these  are  low,  the  effects  of  escapes 
are  more  severely  felt  within  a  limited  range.  In  proportion  to  their  height  the 
gases  are  diluted,  but  travel  over  a  larger  area.  This  seems  to  be  the  only  and 
sufficient  explanation  of  facts  stated  by  witnesses,  whose  good  faith  and  means  of 
knowledge  there  is  no  reason  to  doubt, — on  the  one  side  showing  destruction  to  trees, 
hedges  and  crops,  injury  to  cattle,  abandonment  of  cultivation,  and  reduction  of  rents ; 
and,  on  the  other,  evidencing  the  flourishing  condition  of  young  plantations  and  hedges, 
high  and  improving  cultivation,  and  increasing  rents,  especially  in  the  immediate 
neighbourhood  of  some  of  the  works. 

These  remarks  apply  especially  to  Widnes  and  Runcorn,  and  to  some  extent  to 
St.  Helens.  On  the  Tyne  there  is  little  or  no  conflict  of  evidence.  Within  a  certain 
distance  from  the  works  which  line  the  banks  of  that  river  the  destruction  of  vegeta- 
tion is  more  general,  and  the  rents  of  agricultural  land  have  been  more  uniformly 
lowered  than  in  the  Lancashire  and  Cheshire  districts ;  and  no  attempt  was  made  on 
the  part  of  the  manufacturers  to  dispute  the  evidence  on  this  subject  offered  by  the 
proprietors  of  land  and  farmers.  The  representatives  of  these  interests,  while  they 
appear  to  be  resigned  to  a  certain  amount  of  damage,  as  the  inevitable  concomitants 
of  industries  which  have  brought  so  much  wealth  and  prosperity  to  their  district,  are 
yet  no  less  desirous  than  their  brethren  in  Lancashire  that  every  practicable  means 
should  be  adopted  and  enforced  for  reducing  these  evils  to  the  lowest  possible  point. 
Apparently  both  the  mischiefs  and  the  advantages  connected  with  the  possession  of 
land  near  works  are  more  evenly  distributed  on  the  Tyne  than  elsewhere ;  while  the 
claims  made  for  losses  inflicted  by  accidental  excessive  escapes  of  vapour,  are 
frequently  settled  promptly  and  with  little  cost. 

Much  stress  was  laid  by  the  manufacturers  on  the  compensation  received  by  the  increased 
owners  of  land,  from  the  increased  value,  both  for  sale  and  letting,  conferred  on  their  value ofland. 
property  by  the  increase  of  population,  with  its  demands  for  building  ground  and  for 
the  produce  of  the  soil.  Allowing  for  the  force  of  this  argument,  it  must,  however, 
be  admitted  that  both  the  injury  and  the  compensation  affect  neighbouring  properties 
in  very  different  degrees.  The  owner  of  a  large  estate  adjoining  works  may  receive 
advantages  fully  counterbalancing  the  amount  of  injury  suffered;  or,  on  the  other 
hand,  the  injury  inflicted  may  be  far  in  excess  of  the  benefits  received.  And  this 
inequality  is  still  more  strongly  observed  in  the  cases  of  small  proprietors,  and  owners 
of  houses  and  gardens,  whose  neighbourhood  to  works  may  possibly  bring  them  almost 
unmitigated  evil.  Property  also,  the  prospective  value  of  which  largely  depends  on 
its  being  let  for  residences  of  the  better  sort,  may  be  entirely  or  in  part  deprived 
of  this  advantage.  Moreover,  the  extent  of  injury  cannot  be  measured  only  by  the 
amount  of  actual  damage  assessable  at  a  money  value.  The  destruction  of  trees, 
shrubs,  and  flowers  is  a  source  of  perpetual  vexation,  even  when  unaccompanied,  as  it 
usually  is,  with  vapours  offensive  to  the  smell  and  affecting  the  daily  enjoyment  of  life. 
And  the  annoyance  thus  caused  is  greatly  increased  by  the  conviction  on  the  part  of 
the  sufferers  that  much  of  it  may  be  prevented  or  greatly  diminished  by  that  amount 
of  vigilant  care  which  the  law  now  imposes,  and  which  is  in  consonance  with  the  old 
and  sound  maxim  "  Sic  utere  tuo  ut  alienwm  non  Icedas.'' 

We  agree  with  the  Lancashire  manufacturers  in  thinking  that  a  large  part  of  the  Sulphuretted 
dissatisfaction  felt  by  those  living  within  the  influence  of  their  works  is  due  to  the  hydi'ogen. 
escape  of  sulphuretted  hydrogen.    It  is  said  to  be  conveyed  even  by  a  gentle  wind,  so 
as  to^  be  sensible  to  smell,  at  distances  at  which  the  more  destructive  gases  cease  to  be 
injurious  ;  _  but  its  presence  is  taken  to  involve  all  the  ill  consequences  which  muriatic 
or  sulphuric  acid  can  inflict. 

In  spite  of  the  allegations  not  unfrequently  made  ' by  the  proprietors  of  land  that  Effects  of 
the  Acts  of  1863  and  1874  had  given  them  no  rehef,  and  that  the  injurious  effects  of  Alkali  Acts, 
the  gases  had  increased  since  these  Acts  were  passed,  we  have  no  hesitation  in 
expressnig  our  opinion  that  their  operation  has  been  beneficial ;  and  that  even  where 
their  effects  have  been  counteracted  by  a  great  increase  of  works,  they  have  been 
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effectual  in  preventing  a  great  amount  of  injury  and  inconvenience  wliicli  would 
otherwise  liave  been  experienced.  But  tlie  evidence  as  to  the  advantages' of  this  legis- 
lation was  often  accompanied  by  an  expression  of  belief  that  the  full  benefits  derivable 
from  it  could  only  be  attained  by  an  increase  in  the  number  of  inspectors  and  of 
strictness  in  the  execution  of  the  law. 

Apart,  however,  from  the  question  of  improved  administration  are  the  indirect 
results  of  the  Act  of  1874,  the  full  effects  of  which  have  not  yet  been  experienced. 
"  The  fruit  which  the  new  Act  is  bearing"  (says  Mr.  Fletcher)  "  we  see  daily  becoming 
"  more  developed.  The  pressure  which  it  has  brought  to  bear  on  manufacturers  has 
"  stimulated  invention,  and  already  four  new  forms  of  furnace  are  suggested  for 
"  carrying  on  that  part  of  the  process  in  which  the  chief  acid  escape  takes  place — 

"  the  salt  cake  roasting  process  All  have  their  advantages,  and  all  are 

"  improvements  on  the  old  form.  The  adoption  by  the  manufacturers  of  the  best  of 
"  these  will  certainly  have  a  marked  effect  for  the  better  on  the  vegetation  of  the 
"  damaged  districts." 

The  reasons  in  favour  of  the  cautious  and  gradual  enforcement  of  the  law,  rather 
than  the  application  of  immediate  and  rigorous  pressure,  have  been  set  forth  by 
Dr.  Angus  Smith  in  his  opening  evidence.  It  is  impossible  to  deny  that  there  is 
force  in  his  reasoning,  and  that  advantages  have  arisen  from  the  course  he  has 
pursued.  In  the  opinion  however  of  many  of  the  witnesses  this  policy,  at  first 
expedient,  has  been  unnecessarily  prolonged  ;  and  we  believe  that,  although  allowances 
should  have  been  made  for  the  shortcomings  of  manufacturers  honestly  striving  to 
render  due  obedience  to  the  law,  more  frequent  instances  of  severity  exercised  towards 
those  known  to  have  been  animated  by  a  different  spirit,  would  have  been  advantageous 
to  the  public,  and  desirable  in  the  interests  of  the  manufacturers  themselves.  At  the 
same  time  it  is  impossible  to  read  such  evidence  as  that  of  Mr.  Brock,  to  which 
reference  has  already  been  made,  without  feeling  that  in  this  matter  of  the  enforcement 
of  the  law,  and  especially  of  the  Act  of  1874,  a  heavy  responsibility  rested  on  the 
inspector,  and  that  premature  or  injudicious  severity  might  have  created  a  sense  of 
injustice  and  a  spirit  of  opposition  among  the  manufacturers,  which  would  have  greatly 
aggravated  the  difficulties  of  those  charged  with  the  administration  of  the  Acts. 

We  coincide  with  the  opinion  universally  expressed,  that  to  render  inspection 
thoroughly  efficient  the  number  of  inspectors  should  be  increased  ;  and  we  agree  with 
the  great  majority  of  the  witnesses  that  in  making  such  increase  the  present  standard 
of  knowledge  and  capacity  should  not  be  lowered. 

Further,  it  seems  to  us  necessary  that  the  powers  of  the  inspectors  should  be  clearly 
defined  on  two  important  points  : — 

Ist.  A  doubt  is  generally  entertained  whether  the  inspection  of  alkali  waste  heaps 
forms  a  part  of  the  inspector's  duties  under  the  Acts.  We  consider  that  there  are 
grounds  for  such  a  doubt,  and  that  it  should  be  removed ;  and  that  all  alkali  waste 
heaps,  whether  within  or  without  the  curtilage  of  works,  should  be  subjected  to 
inspection,  and  that  the  deposit  of  waste  so  as  to  cause  a  nuisance,  and  the  permitting 
acid  drainage  to  come  into  contact  with  alkali  waste,  or  with  the  drainage  from  alkali 
waste,  and  vice  versa,  should  be  made  an  offence  under  the  Acts. 

2nd.  In  our  personal  examination  of  the  works,  considerable  difference  was  observed 
in  the  state  of  the  plant  and  machinery,  and  in  the  general  conduct  of  the  works. 
In  some  the  walls  were  cracked,  the  towers  out  of  the  perpendicular,  the  joints  of  pipes 
leaked,  the  furnace  walls  emitted  gases,  and  the  general  appearance  of  the  works 
betokened  an  insufficiency  of  means  to  carry  on  the  works  efficiently  ;  while  others 
were  found  in  perfect  working  order,  showing  what  could  be  done  by  a  judicious 
application  of  capital,  a  well  furnished  plant,  and  care  in  manufacture.  It  was  also 
brought  to  our  knowledge  that  in  some  works  the  supply  of  water  was  insufficient,  or 
the  means  of  storing  it  inadequate,  to  secure  effective  and  continuous  condensation ; 
and  that  in  fact  manufacturers  had  neglected  to  furnish  themselves  with  means 
essential  to  compliance  with  the  Acts.  Difference  of  opinion  was  found  to  exist  as  to 
whether  an  inspector  is  legally  justified  in  calling  attention  to  these  fatal  deficiencies, 
and  we  are  of  opinion  that  this  doubt  also  should  be  removed. 

Evidence  as  to  effects  of  Vapours  from  Copper  Works. 

The  Lords  Committee  of  1862  found  that  "  the  injurious  effects  of  the  vapours 
co^^lrsraoke  "  ^'^olved^in  the  process  of  copper  smelting  are  at  least  as  great  as  those  of  the  alkali 
on  vegeta-  "  ^o^'^s ;"  and  after  hearing  much  evidence  on  this  subject  we  have  arrived  at  the 
tion.  sarae  conclusion.     Witnesses  from  the  Tyne,  St.  Helens,  Runcorn,  and  Swansea,  have 

insisted  upon  the  destructive  effects  of  these  vapours.    Opinions  have  already  been 
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quoted  from  residents  on  the  Tyne  to  the  effect  that  the  injuries  to  vegetation  have 
been  much  aggravated  since  the  establishment  of  copper  works  on  its  banks,  and  that 
the  destruction  of  the  trees  and  hedges  around  has  been  more  rapfd  and  complete 
than  that  effected  in  an  equal  period  of  time  by  alkali  works.  The  greater  part 
of  the  damage  round  St.  Helens  is  attributed  to  copper  smoke ;  and  the  bare  and 
blasted  aspect  of  the  country  round  the  copper  works  of  Swansea  leaves  no  doubt 
as  to  its  destructive  effects.  On  the  distance  to  which  the  effects  of  the  vapours  may 
be  traced,  the  evidence  differs.  It  is  admitted  that  some  of  these  vapours 
(arsenious,  &c.)  travel  but  a  short  distance ;  but  the  main  agent  of  injury  to  vegetation 
is  sulphurous  acid. 

The  Lords  Committee  of  1862,  finding  that  "  no  means  have  been  devised  of 
"  neutralizing  the  injurious  effects  of  copper  smoke  consistently  with  carrying  on  this 
"  important  branch  of  industry,"  declined  to  suggest  the  application  to  copper  works 
of  the  same  legislation  as  that  which  they  proposed  for  alkali  works. 

Since  that  time,  however,  the  Alkali  Act  of  1874  has  imposed  upon  the  manufacturers 
of  copper  conducted  on  what  is  called  the  "  wet "  system,— -i.e.,  so  far  as  the  treatment  of 
copper  ores  by  common  salt  is  concerned, — the  same  conditions  as  upon  the  manu- 
facturers of  alkali ;  and  we  found  at  St.  Helens  and  Swansea  processes  brought  into 
use  since  1862  which  effected  a  considerable  diminution  of  the  sulphurous  gases  evolved 
under  the  older  or  "  dry  "  system. 

In  the  "  dry"  process  of  copper  smelting,  the  extraction  of  that  metal  from  its  ores, 
and  its  production  in  the  various  qualities  in  which  it  is  sent  into  the  market,  are 
accomplished  by  a  succession  of  calcining  and  smelting  operations.  Two  of  these 
operations,  viz.,  the  calcining  of  the  original  ore  and  that  of  the  coarse  regulus 
obtained  in  the  first  smelting  of  the  calcined  ore,  are  effected  at  a  comparatively  low 
temperature;  and  the  sulphur  gases  evolved  escape  in  a  condition  not  too  highly 
heated  to  admit  of  their  being  subjected  to  the  usual  treatment  for  the  production  of 
sulphuric  acid.  If,  therefore,  these  operations  are  carried  on  in  close  furnaces,  as  in 
the  G-erstenhofer  furnace  used  by  the  Messrs.  Vivian,  or  in  the  close  furnaces  used  by 
Messrs.  Newton,  Keates,  and  Co., -of  St.  Helens,  the  escape  of  sulphur  gases  during  these 
processes  can  be  considerably  reduced. 

It  has  been  attempted,  with  partial  success,  in  another  operation  of  the  dry  copper 
process,  namely,  the  calcining  of  "  white  metal "  in  close  (muffle)  furnaces,  to  utilise 
the  escaping  sulphur  gases  as  in  the  other  calcining  processes  ;  but  the  comparatively 
high  temperature  at  which  the  white  metal  must  be  calcined,  and  the  mechanical 
difficulties  connected  with  its  treatment  in  close  furnaces,  would  render  it  difficult  to 
insist  upon  the  application  of  this  mode  of  treatment. 

The  smelting  processes  of  the  dry  copper  system  are  invariably  conducted  at  so 
high  a  temperature  that  no  means  are  at  present  known  for  effecting  even  a  partial 
condensation  of  the  escaping  sulphur  gases,  without  fatally  interfering  with  the  working 
of  the  furnaces.  The  connection  of  these  with  long  flues,  for  the  purpose  of  condensing 
the  copper  smoke,  is  the  only  measure  at  present  practically  applicable  to  a  diminution 
of  the  noxious  gases  from  the  smelting  furnaces. 

In  the  "  wet "  system,  which  is  used  for  the  extraction  of  copper  from  poor 
sulphuretted  ores,  the  burnt  or  calcined  ore  is  mixed  with  salt,  and  the  mixture  is 
roasted.  The  product  of  this  operation  is  afterwards  extracted  with  water,  and  the 
copper  which  the  resulting  solution  contains  is  thrown  down  by  immersing  scrap 
iron  in  the  liquor,  the  iron  taking  the  place  of  the  copper  in  the  solution.  The 
precipitated  copper,  which  is  contaminated  with  iron  oxide  and  other  impurities,  is 
afterwards  converted  into  regulus,  from  which  marketable  copper  is  obtained  in  the 
same  way  as  in  the  "  dry  "  process. 

The  burning  of  the  ore,  which  may  be  said  to  be  preliminary  to  the  "wet"  process, 
forms  part  of  the  operations  of  sulphuric  acid  manufacture,  and  any  escape  of 
sulphurous  acid  in  that  operation  would  therefore  be  dealt  with  under  the  regulations 
applied  to  that  manufacture.  The  process  of  roasti&g  the  burnt  ore  with  salt  is  the 
one  operation  in  the  wet  system  which  has  come  under  the  Alkali  Act  of  1874, 
sulphate  of  soda  being  one  of  the  products.  The  subsequent  operations  are  open  to 
be  dealt  with,  as  regards  inspection,  and  the  possible  application  of  the  best  practicable 
means  for  condensing  the  fumes,  in  the  same  way  as  the  corresponding  operations  in 
the  "  dry  "  process. 

A  minute  description  of  the  working  of  the  Gerstenhofer  furnace  at  Swansea  will  be 
found  in  Mr.  Hussey  Vivian's  evidence.  The  process  adopted  by  Messrs.  Newton, 
Keates,  and  Co.  at  St.  Helens  was  described  by  Mr.  J.  Fenwick  Allen.    The  former 
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was  commenced  in  1869,  tlie  latter  in  1867.  It  is  difficult  to  state  the  exact  amount  of 
reduction  in  tlie  escape  of  sulphur  gas  effected  by  these  processes.  Mr.  Vivian 
estimates  it  approximately,  under  the  process  used  by  him,  at  38  per  cent.  Mr.  Allen, 
under  his  process  "  at  the  very  outside,  at  from  30  to  40  per  cent,  of  the  total  sulphur 
given  off  at  their  works." 

Messrs.  Vivian  are  the  only  copper  manufacturers  at  Swansea,  which  is  far  the 
largest  centre  of  copper  smelting  in  Great  Britain,  who  adopt  any  process  by  which 
the  escape  of  sulphur  gas  is  diminished ;  the  quantity  of  sulphuric  acid  condensed  by 
Messrs.  Lambert  at  their  works  near  Swansea,  being  only  for  their  own  use  and 
inconsiderable.  Messrs.  Vivian  have  utilised  the  gas  by  establishing  sulphuric  acid 
works,  at  a  cost  of  60,000?. 

There  are  six  copper  works  at  St.  Helens  on  a  much  smaller  scale  than  those  at 
Swansea.  Two  of  these  adopt  processes  for  the  conversion  of  the  sulphur  products  into 
sulphuric  acid,  which  they  also  apply  to  the  manufacture  of  manures.  Mr.  Allen 
estimates  the  cost  of  erecting  such  additional  works  at  about  one-third  of  the  entire 
cost  of  the  copper  works. 

It  appears,  therefore,  that  the  only  expedients  now  employed  for  the  purpose  of 
diminishing  the  escape  of  sulphuric  acid  from  copper  works  are  those  made  in  con- 
nection with  the  establishment  of  sulphuric  acid  works.  Attempts,  indeed,  had  been 
made  many  years  ago  to  effect  such  a  diminution,  with  the  sole  object  of  preventing 
the  injury  to  land.  Mr.  Hussey  Vivian  dwelt  with  just  pride  on  the  efforts  made  by 
his  late  father  in  this  direction,  in  the  course  of  which,  besides  applying  to  the  subject 
his  own  practical  and  scientific  knowledge,  he  consulted  the  highest  chemical 
authorities,  and  spent  no  less  a  sum  than  12,000Z.  He  achieved  considerable  success, 
and  erected  the  flues,  stacks,  and  shower  chambers  necessary  to  give  effect  to  his 
discoveries ;  but  finding  that,  as  none  of  the  neighbouring  works  followed  his  example, 
he  was  incurring  considerable  expense  with  no  corresponding  advantage  to  the 
surrounding  districts,  he  abandoned  the  process,  and  nothing  further  appears  to  have 
been  done,  until  the  commercial  enterprise  above  mentioned  was  undertaken  by  his 
successors. 

At  Llanelly,  in  Carmarthenshire,  however,  Messrs.  Neville,  Druce,  and  Co.  have, 
at  the  cost  of  from  7,000L  to  8,000L,  adopted  the  method  of  passing  the  vapours 
through  large  culverts  into  very  high  chimneys,  with  beneficial  effects.  The  complaints 
made  before  the  erection  of  these  chimneys  have  since  ceased.  Crops  of  vegetables 
and  corn  can  now  be  grown  very  near  the  works  ;  and  Messrs.  Neville  and  Co.  have 
been  able  to  let  farms  which  they  had  formerly  been  obliged  to  take  into  their  own 
hands.  These  works  are  situate  in  a  flat  country,  not  far  from  the  sea ;  and  it  was 
admitted  that  the  effects  of  high  chimneys  would  not  be  equally  advantageous  where 
the  works  are  situate  in  a  valley. 

Such  being  the  circumstances  connected  with  copper  smelting,  the  question  arises 
whether  the  time  has  arrived  when,  without  undue  interference  with  the  details  of  this  ■ 
industry,  and  without  the  fear  of  inflicting  that  injury  which  was  apprehended  in  1862, 
copper  works  can  with  advantage  to  the  public  be  included  in  any  extension  which 
may  be  given  to  the  Alkali  Acts. 

We  are  not,  indeed,  in  a  position  to  recommend  the  enforcement  of  a  standard  of 
escape  of  noxious  vapours.  The  best  practicable  means  now  in  use  (except  those  at 
Llanelly  just  referred  to)  for  diminishing  the  escape  of  sulphur  products  are  only 
employed  in  connection  with  the  manufacture  of  sulphuric  acid.  These  works  demand 
large  capital  for  their  erection  and  maintenance  ;  and  even  if  that  capital  could  be 
found  it  is  by  no  means  clear  that  this  mianufacture  would  not  prove  a  loss 
to  the  copper  smelter.  But  the  evidence  makes  it  clear  that  the  copper  trade, 
so  far  from  being  in  so  flourishing  a  condition  as  to  enable  it  to  bear  a  large 
additional  outlay,  is  unfortunately  depressed  and  declining.  "We  have  already  stated 
that  Swansea  is  by  far  the  most  important  seat  of  the  copper  trade.  Mr.  Hussey 
Vivian  stated  that  whereas  in  1856  there  were  sold  at  Swansea  46,481  tons  of  ore 
of  the  value  of  698,000L,  in  1876  the  quantity  sold  had  fallen  to  25,000  tons  of  the 
value  of  393,000? ;  and  that  in  the  district  which  includes  Swansea,  Neath,  Llanelly, 
and  Pembrey  there  were  324  furnaces  in  and  262  out,  while  six  copper  works  had  been 
dismantled  and  abandoned  or  turned  to  other  purposes.  The  trade  appears  to  have 
in  large  part  been  transferred  to  Chili,  which  formerly  supplied  Swansea  with  copper 
ore.  It  appeared  from  an  official  return  quoted  by  Mr.  Vivian,  that  while  in  1851 
the  quantity  of  foreign  copper  imported  into  this  country  was  5,478  tons,  in  1875 
it  had  risen  to  41,225  tons.  During  that  time  the  price  of  manufactured  copper  had 
fallen  from  120?.  to  70?.  a  ton. 
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And  Mr.  Grenfell,  the  part  proprietor  of  considerable  works  at  Swansea,  gave  Grenfell, 
evidence  to  tbe  same  effect,  showing  that  his  firm  were  hardly  doing  one  half  or  even  ll,962et seq. 
one  third  of  the  copper  smelting  which  they  had  formerly  done ;  that  eight  or  nine 
years  ago  they  had  entirely  closed  one  of  their  works ;  and  -that  rather  than  erect 
sulphuric  acid  works  they  would  prefer  to  close  their  copper  works  altogether. 

Nor  have  we  sufficient  grounds  for  believing  that  the  process  invented  by  the  late  Evans, 
Mr.  Yivian,  or  a  similar  one  adapted  to  recent  alterations  in  the  manufacture  of  12,076, 
copper,  could  be  enforced  in  the  present  state  of  that  industry,  without  the  risk  of  l^'^^^- 
producing  results  disastrous  to  that  trade  and  to  the  districts  in  which  it  is  carried  on. 

Those  means  of  improvement  cannot  properly  be  called  practicable  which  involve  a 
ruinous  expenditure.  We  are  aware  that  a  very  large  expenditure  was  imposed  upon 
the  alkali  manufacturers  by  the  Act  of  1863,  estimated  by  Mr.  Brock  at  200,000L  Brock,  5433. 
But  this  expenditure  was  incurred  at  a  time  when  the  alkali  trade  was  in  a  state  of 
growth  and  prosperity,  and  when  it  had  the  effect  of  causing  only  a  temporary 
depression  in  profits,  compensated  in  part  and  after  a  time  by  the  economies  and 
inventions  due  to  the  indirect  operation  of  the  Act.  On  the  whole,  therefore, 
although  we  are  much  impressed  with  the  magnitude  of  the  escape  of  acid  vapours  from 
copper  works,  we  think  that  in  the  present  state  of  the  trade,  the  adoption  of  the  best 
practicable  means  now  known  could  not  be  generally  enforced  without  danger  to  the 
continuance  of  the  works,  and  consequent  injury  to  the  many  persons  directly  and 
indirectly  dependent  on  them. 

There  remains  the  system  of  simple  inspection,  by  which  a  skilled  public  officer  System  of 
would  be  able  to  observe  and  compare  the  various  processes  in  use,  and  to  give  to  the  simple  in- 
copper  trade  all  the  benefits  of  that  suggestive  criticism  which  the  alkali  manufacturers  spection. 
have  admitted,  without  a  dissentient  voice,  to  have  been  of  great  value  to  them,  while 
it  would  afford  to  the  public  some  security  against  the  unnecessary  evils  which  arise 
from  careless  or  unskilful  management,  and  against  neglect  to  adopt  improvements  of  a 
comparatively  inexpensive  character. 

To  such  a  system  of  inspection  the  copper  manufacturers  were  not,  with  the  single 
exception  of  Mr.  Hussey  Yivian,  opposed.  With  Mr.  Vivian's  objection  we  propose 
to  deal  hereafter,  when  we  consider  the  question  of  inspection  generally; 

But  Mr.  Yivian  also  urged,  with  great  earnestness,  that  the  copper  works  of  Swansea  Opinion  of 
should,  on  account  of  their  exceptional  circumstances  and  position,  be  exempted  from  Mr.  H. 
any  such  legislative  interference  as  we  might  think  it  our  duty  to  recommend  in  the  J^ansea^^' 
case  of  copper  works  elsewhere.    The  arguments  with  which  he  supported  that  view  copper- 
were  these  :  Copper  smelting  has  been  carried  on  at  Swansea  for  upwards  of  a  century,  works  should 
The  works  are  situate  in  a  deep  valley,  surrounded  by  high  hills,  which  act  as  a  barrier  be  altogether 
against  the  diffusion  of  the  smoke  over  the  adjoining  country.    The  damage  to  the  ^^^^^P^®*^- 
surface  has  long  been  inflicted  and  compensated.    The  land  immediately  adjoining  the 
works  is  past  cure.   In  the  meantime  the  population  has  planted  itself  round  the  works, 
and  accommodated  itself  to  their  conditions.    They  are  a  healthy  and  prosperous  com- 
munity, and  any  interference  with  the  industry  which  supports  them  would  re-act 
on  them  injuriously. 

To  this  it  was  answered  by  several  witnesses  residing  and  occupying  land  in  the  g.  Vivian, 
neighbourhood  of  Swansea,  that  it  was  inaccurate  to  describe  all  the  works  at  Swansea  13,414. 
as  included  in  a  deep  valley;  that  as  late  as  1851,  copper  works  were  erected  by  the  ^^'^^mas, 
Messrs.  Lambert  to  the  east  of  the  town,  outside  this  valley,  on  the  flat  and  open  g-^,  j_ 
seashore,  and  that  several  parts  of  the  neighbourhood  which  had  suffered  little  from  Morris, 
the  old  works  were  exposed  to  much  injury  from  these  new  works,  which  might  be  13,543. 
enlarged,  and  which  indeed  were  stated  to  be  in  process  of  enlargement ;  that  even  ^^^^^q''' 
with  respect  to  the  old  works,  the  hills  which  surrounded  them  afforded  by  no  means  i^'qq2 
a  complete  protection  from  occasional  visitations  of  noxious  vapour,  although  such 
visitations  were  less  frequent  and  far  less  injurious  than  formerly ;  that  the  great 
improvement  due  to  the  joint  effects  of  the  decrease  of  manufacture  and  the  Messrs. 
Yivian' s  condensation  of  sulphur  gas,  would  disappear  if  the  copper  trade  were  to 
revive,  or  the  Messrs.  Yivian  to  give  up  their  sulphuric  acid  works. 

To  these  arguments  it  may  be  added  that,  immediately  adjoining  the  old  copper 
works  or  interspersed  among  them,  various  other  manufactures,  such  as  tinplate,  spelter, 
nickel,  and  chemical  manure  works,  have  been  established,  and  that  it  would  be 
invidious  and  indeed  indefensible  to  enforce  against  them  measures  from  which  the 
adjoining  copper  works  were  exempt. 

These  reasons  appear  to  us  to  be  conclusive  against  conceding  to  the  Swansea  copper 
works  the  exemption  pressed  by  Mr.  Hussey  Yivian. 

C  2 
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We  received  evidence  from  several  witnesses  on  tlie  damage  inflicted  by  the  manu- 
facture of  coke,  and  we  inspected  ovens  conducted  both  on  the  older  and  the  more 
modern  processes.  It  appeared  from  the  evidence  that  all  vegetation  near  coke  ovens 
conducted  on  the  older  method  sufi'ered  severely.  The  growth  of  trees  is  checked  or 
destroyed,  fences  are  killed,  crops  of  every  description  are  injured,  cattle  suffer,  and 
wool  is  made  almost  useless.  Mr.  Atkinson,  who  had  frequently  been  employed  to 
value  the  damage  so  caused,  gave  us  many  examples  of  cases  in  which  heavy  injury 
had  been  inflicted  and  paid  for,  and  these  statements  were  not  disputed.  On  the 
contrary,  Mr.  Lowthian  Bell,  M.P.,  who  is  himself  a  large  manufacturer  of  coke, 
admitted  frankly  the  magnitude  of  the  evil.  "  With  regard  to  the  question  which  has 
"  been  asked  as  to  the  effect  of  the  vapours  emitted  by  coke  ovens  upon  vegetation, 
"  I  can  only  state  generally  from  personal  observation  that  upon  many  occasions  the 
"  effect  is  terrible." 

Under  the  older  method  the  coal  is  converted  into  coke  in  what  are  called  from  their 
shape  "  beehive "  ovens.  In  the  counties  of  Durham  and  Northumberland  alone, 
Mr.  Lowthian  Bell  estimated  that  about  6,000,000  tons  of  coal  were  annually  converted 
into  coke,  giving  off  2,000,000  tons  of  volatile  matter,  which  consists  of  tarry  matter 
issuing  immediately  after  the  oven  is  lighted,  and  of  hydro-carbon,  which  are  converted 
into  carbonic  acid,  giving  off  considerable  quantities  of  smoke ;  and  of  sulphurous  acid 
and  nitrogen.  Under  the  older  process  the  injurious  products  of  the  coal  under  com- 
bustion are  sent  forth  in  dense  volumes  at  a  height  of  from  10  to  15  feet  from  the  ground. 
The  destructive  effects,  although  not  extending  so  far  as  those  of  alkali  and  copper  works, 
are  very  considerable.  Mr.  Lowthian  Bell  classifies  the  main  sources  of  mischief  under 
the  heads  of  1st,  heat ;  2nd,  smoke;  3rd,  sulphurous  acid.  Heat  is  very  destructive 
within  its  range,  which,  however,  is  limited  to  a  few  hundred  yards.  Smoke  alone, 
charged  as  Dr.  Angus  Smith  has  shown  it  to  be  with  sulphurous  acid,  travels  far,  doing 
great  damage  to  vegetation.  On  the  effects  of  sulphurous  acid  we  have  already 
dwelt  sufficiently.  Mr.  Lowthian  Bell  thus  sums  up  the  injury  inflicted  under  the 
older  system.  "  Now  in  the  case  of  the  ordinary  oven,  I  mean  the  old  beehive  oven, 
"  which  allowed  all  these  products  of  combustion,  that  is  to  say,  the  smoke  and  gases 
"  and  heat,  to  escape  at  a  level  of  something  like  10  feet  from  the  ground,  every  blade 
"  of  grass  and  every  leaf  for  many  yards  distant  from  the  oven  itself  is  destroyed." 

The  first  palliative  suggested  was  the  use  of  tall  chimneys  for  the  purpose  of 
carrying  the  smoke  and  fumes  from  the  oven  to  such  a  height  as  to  secure  a  large 
amount  of  dilution.  To  this  expedient  many  objections  were,  said  Mr.  Bell,  of  course 
urged ;  "  the  coke  was  bad,  the  yield  was  bad,  and  so  on."  Then  the  high  price  of 
coal  suggested  that  the  heat  which  was  allowed  to  escape  into  the  air  might  be  utilised 
by  being  carried  under  the  boilers,  thus  effecting  a  large  saving  in  fuel.  This  was 
done  by  carrying  a  large  culvert  or  flue  between  the  ovens,  placed  back  to  back.  The 
smoke  and  heated  gases  were  discharged  into  this  flue,  the  intense  heat  having  the 
effect  of  causing  the  consumption  of  those  unburnt  particles  of  which  smoke  mainly 
consists ;  the  heat  sufficed  amply  for  the  supply  of  the  boilers ;  while  the  sulphur 
gas  was  carried  with  what  remained  of  the  smoke  into  a  high  chimney,  which  so 
diffused  them  through  the  air,  that  in  their  diluted  form  they  inflicted  little  or 
no  injury  on  any  species  of  vegetation  or  on  animals.  This  process  was  found 
to  be  decidedly  economical  when  the  price  of  coal  was  high.  It  had  the  further 
advantage  of  relieving  the  manufacturers  from  actions  for  damages,  and  from  the 
ill-feeling  and  hostility  necessarily  engendered  by  a  trade  which  inflicted  so  much 
mischief.  It  is  no  wonder,  therefore,  that  it  has  been  widely  adopted.  Mr.  Lowthian 
Bell  calculated  that  about  half  the  coke  ovens  in  Durham  were  now  conducted  on  this 
improved  principle.  All  newly  constructed  ovens  were  so  arranged,  and  many  old 
ones  had  been  converted.  We  ourselves  saw  coke  ovens  in  process  of  conversion  for 
the  express  purpose  of  effecting  economies. 

So  great  are  the  advantages  arising  from  this  new  method,  so  grievous  the  mischiefs 
inflicted  by  the  old,  that  Mr.  Bell  was  of  opinion  that  the  adoption  of  the  new  method, 
or  of  one  equally  effective,  ought  to  be  made  compulsory.  He  held  it  "  to  be  a  duty 
"  which  every  manufacturer  owes  to  the  neighbourhood  that  he  should  carry  on  the 
"  manufacture  with  the  least  possible  destruction  of  property  and  with  the  least 
"  annoyance."  It  having  been  proved  by  himself  and  many  others  that  these  improved 
operations  can  be  carried  on  with  no  appreciable  damage  to  others,  and  that  by 
employing  them  the  yield  of  coke  is  not  materially  affected,  nor  its  quality  prejudiced, 
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lie  thought  "that  no  coking  ought  to  be  carried  on  on  the  old  plan."    He  admitted,  li,l78. 

however,  that  the  cost  of  conversion  from  the  old  to  the  new  system  would  in  some  11,127. 

cases  be  very  great.    Where  the  colliery  is  large,  the  cost  of  conversix)n,  amounting  11,180. 
to  5,0001.  or  10,000L,  might  not  always  be  within  the  reach  of  the  manufacturer,  and 
this  difl&culty  would  of  course  be  aggravated  in  times  when  the  price  of  coal  is  low, 
as  the  new  process,  instead  of  being  profitable,  might  involve  some  loss. 

It  could  hardly  be  expected,  however,  that  these  views  would  be  concurred  in  by  Evidence  of 
all  the  manufacturers  of  coke.    Mr.  Archibald  Hood,  a  member  of  a  company  which  Hood, 
owns  400  coke  ovens,  300  of  which  are  situate  in  the  valley  of  the  Rhondda  in  i\°ggQ 
Glamorganshire,  was  strongly  opposed  to  such  compulsory  conversion.    Most  of  his 
ovens  were  on  the  old  system,  but  he  had  lately  constructed  a  range  of  ovens  collecting  11,986. 
all  the  smoke  into  one  central  flue,  and  then  taking  it  up  the  chimney,  utilising  the  gas 
under  the  boilers  before  allowing  it  to  escape.    His  object  in  adopting  the  new  system 
was  economical,  although  he  would  "  like  well  enough  to  see  the  smoke  diminished  in 
the  valley ;  "  and  he  hoped  that  he  should  "  get  such  advantage  from  the  heat  in  raising 
"  steam  as  would  compensate  for  any  disadvantage  that  might  arise  from  the  coking." 
The  new  system  has  also  been  partially  adopted  at  Tredegar  and  Ebbw  Vale  in 
Monmouthshire.    Mr.  Hood  stated  that  the  surface  of  the  land  near  his  ovens  being 
very  barren,  and  the  owners  of  the  land  being  usually  the  owners  of  the  minerals,  no 
actions  for  damage  had,  to  his  knowledge,  been  brought,  and  this  being  the  case,  he 
objected  to  being  compelled  to  adopt  the  expensive  expedient  of  conversion. 

We  have  given  due  weight  to  such  objections,  and  consider  that  we  are  justified  by  Conclusions, 
the  evidence  in  recommending : 

1st.  That  all  coke  ovens  should  be  placed  under  inspection. 

2nd.  That  all  coke  ovens  erected  after  the  passing  of  the  proposed  amendment  of 
the  Alkali  Acts  should  be  required  to  adopt  the  best  practicable  means  for 
preventing  escapes  of  black  smoke  and  for  diluting  sulphur  compounds. 

3rd.  That  on  complaint  of  nuisance  established  to  the  satisfaction  of  the  Local 
Grovernment  Board,  existing  ovens  should  be  required  to  adopt  the  best  prac- 
ticable means  for  preventing  the  escape  of  black  smoke  and  for  diluting  sulphur 
compounds,  a  period  of  three  years  being  allowed  for  compliance  with  the 
requirement. 

We  also  investigated  a  considerable  number  of  other  industries  to  which  our 
attention  was  in  most  cases  drawn  by  specific  complaints  of  nuisance  or  damage. 

Doctor  B.  W.  Richardson,  who  visited  the  salt-producing  districts  of  Cheshire  for  the  Salt  works, 
purpose  of  inquiring  into  the  efiects  of  the  salt  works  on  vegetation,  gave  a  minute 
description  of  the  results  of  his  observations  and  inquiries. 

In  these  districts,  salt  has  for  centuries  been  and  still  is  produced  by  a  simple  process  Process  of 
of  evaporation.    The  brine  pumped  up  from  natural  springs  is  placed  in  iron  pans  '"fmufucture. 
having  furnaces  under  them,  and  the  water  of  the  brine  is  evaporated  by  the  heat  of  ^i^'^'crdsou, 
the  furnaces.    During  the  process  black  smoke  escapes  in  dense  volumes  from  the 
furnace  chimneys,  charged  more  or  less  with  sulphurous  acid,  and  saline  particles  are 
carried  off"  by  the  steam  from  the  brine.    Dr.  Richardson  describes  the  damage  to  Extent  of 
vegetation  and  trees  from  the  first  of  these  sources  as  extending  to  a  mile  and  a  half,  <l-'^'>iage. 
and  the  damage  from  the  latter  as  extending  to  half  a  mile  from  the  works.    He  was 
of  opinion  that  the  refuse  heaps  in  the  vicinity  of  some  of  the  works  yield  no  substance 
capable  of  injuring  vegetation ;  but  admitted  that  there  may  be  a  certain  evolution 
of  hydrochloric  acid  from  the  chimneys  contributing  to  the  destruction  which  he 
noticed. 

Mr._  Falk,   the   President   of   the   Salt   Chamber  of   Commerce,    difiered  from  Falk,766'J. 
Dr.  Richardson,  and  ascribed  all  the  damage  done  entirely  to  sulphurous  acid,  and  to 
the  firing  of  cinder  heaps  containing  sulphur,  and  he  confidently  asserted  that  there  is 
no  hydrochloric  acid  in  the  smoke.    Mr.  Verdin,  the  largest  manufacturer  in  the  trade,  ^ ''^^*"» 
confirmed  Mr.  Falk's  evidence  as  to  the  mischief  from  the  firing  of  cinder  heaps.  ^g^^ 

The  smoke  appears  more  injurious  to  grass  than  to  cereals  or  turnips,  and  both  Verdin, 
Mr.  Falk  and  Mr.  Verdin  instanced  successful  cultivation  in  the  neighbourhood  of  the  7817. 
works. 

The  rural  sanitary  authority  of  Northwich  have  again  and  again  taken  proceedings.  Proceedings 
under  the  enactments  for  the  suppression  of  black  smoke,  against  salt  manufacturers ;  "gainst  salt 
but  the  result  of  their  prosecutions  is  thus  summed  up  by  Mr.  Cheshire,  the  clerk  of  "''"^""fac- 
the  authority :  "  Heavy  fines,  and  no  improvement  as  regards  the  quantity  of  smoke  emSon  !f 
emitted."  ^  bla^k  smok 
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Similarly,  in  reply  to  the  question  "At  this  moment,  are  you  taking  any  measures 
to  consume  your  black  smoke  ? "  Mr.  Falk  said  "  None  whatever.  I  have  caved  in, 
"  and  the  local  authority  must  fine  me  as  long  as  they  can ;  and  if  they  fine  me  to  too 
"  great  an  extent,  I  shall  have  to  shut  up.  That  will  be  the  case  with  all  of  us,  and 
"  the  trade  will  be  driven  away  from  the  district." 

Nevertheless,  it  is  admitted  on  all  hands  that  the  suppression  of  black  smoke  is 
simply  a  question  of  stoking,  and  the  only  reason  alleged  by  the  salt  manufacturers 
for  not  suppressing  it,  is  the  impossibility  of  ensuring  continuous  and  proper  attention 
to  stoking  on  the  part  of  the  men  employed.  So  strongly  is  this  difficulty  felt,  that 
Mr.  Falk  expressed  his  opinion  that  any  legislative  interference  would  ruin  the  trade. 

Mr.  James  Lockey  described  to  us  a  furnace  patented  by  him,  and  claimed  for  it 
an  economy  of  25  per  cent,  of  fuel,  and  a  reduction  of  90  per  cent,  of  the  black  smoke ; 
but  the  other  manufacturers  who  gave  evidence  before  us,  appeared  disposed  to  class 
this  invention  with  numerous  others  which  they  had  tried  and  discarded. 

We  propose  that  salt  works  should  be  placed  in  the  category  of  works  to  be 
inspected,  but  to  which  no  further  legislation  is  at  present  applicable. 

From  numerous  witnesses  resident  in  Blackheath,  Greenwich,  or  the  neighbourhood, 
we  received  serious  complaints  of  the  nuisance  and  intense  annoyance  caused  by  the 
ofiensive  smells  which  proceed  from  the  works  grouped  on  the  banks  of  the  Thames 
immediately  beyond  the  metropolis.  Within  the  metropolis  itself  the  Metropolitan 
Board  of  Works  have  certain  powers  for  regulating  the  establishment  and  management 
of  offensive  manufactures  which  are  not  possessed  by  other  sanitary  authorities,  as 
well  as  a  more  powerful  and  active  administration.  These  facts  account  for  the  large 
clusters  of  works  established  just  outside  the  jurisdiction  of  the  Board.  The  works 
include  chemical  manure  works,  malt  roasting  works,  tar  works,  oil  works,  and  sugar ' 
works.  The  offensive  and  nauseating  character  of  their  combined  odours  was  attested 
beyond  dispute  by  the  witnesses  who  gave  evidence  before  us,  as  well  as  by  our  own 
observation.  Mr.  Spurling,  a  resident  at  Blackheath,  says  "  I  am  awakened  in  the 
"  night  with  the  house  full  of  horrible  smells  and  nearly  choked,  and  I  can  have  no 
"  rest."  Dr.  Finch, — that  "  the  stench  is  perfectly  unbearable ; "  and  to  the  same 
effect  spoke  other  witnesses. 

It  is  not  alleged  that  the  smells  are  permanently  injurious  to  health,  though  several 
medical  witnesses  informed  us  that  they  produce  headache,  sickness,  and  general 
depression. 

The  intermittent  discomfort,  however,  and  interference  with  the  ordinary  enjoyment 
of  life  can  scarcely  be  exaggerated,  and  there  is  little  doubt  of  the  consequent 
depreciation  in  value  of  house  property.  The  nuisance  is  said  to  have  increased 
materially  of  late  years,  and  in  1873  the  South-Bastern  Sanitary  Association  was 
formed  with  the  view  of  obtaining,  if  possible,  some  reduction  of  the  smells.  But 
owing  in  part  to  the  difficulty  of  putting  local  sanitary  authorities  in  motion,  in  part 
to  the  inherent  difficulties  of  proving  a  case,  and  in  part  to  the  expense  of  proceedings, 
the  association  appear  to  have  been  thus  far  unsuccessful  in  obtaining  any  remedy. 

One  of  the  points  more  particularly  discussed  before  us  was  the  state  of  the  law 
respecting  a  nuisance  affecting  the  district  of  a  sanitary  authority,  but  arising  outside 
that  district.  By  the  Public  Health  Act  of  1875,  the  sanitary  authority  of  the  district 
affected  was  for  the  first  time  empowered  to  take  summary  proceedings  against  the 
person  causing  the  nuisance.  It  was  pointed  out  to  us  that  this  power  is  comparatively 
inefficacious,  as  the  officers  of  the  complaining  authority  have  no  power  of  entering  and 
inspecting  the  premises  on  which  the  nuisance  arises,  and  consequently  the  evidence 
requisite  to  support  proceedings  can  rarely  be  obtained ;  and  it  appears  to  us  that  the 
law  is  open  to  some  amendment  in  this  respect. 

Mr.  Gr.  B.  Richardson,  representing  the  Greenwich  Local  Board  on  the  Metropolitan 
Board  of  Works,  explained  to  us  the  recent  legislation  under  which  the  Metropolitan 
Board  effectively  control  a  number  of  offensive  manufactures.  By  the  Slaughter- 
houses Act,  1874,  any  person  who,  without  the  sanction  of  the  Metropolitan  Board, 
establishes  anew,  within  the  area  subject  to  their  jurisdiction,  the  business  of  a  fell- 
monger,  tripe-boiler,  or  slaughterer  of  cattle,  or  any  other  business  which  the 
Metropolitan  Board  may  declare  by  order  confirmed  by  the  Local  Government  Board 
to  be  an  offensive  business,  is  liable  to  a  heavy  penalty ;  and  the  Metropolitan  Board 
are  empowered  to  make  byelaws  for  regulating  the  conduct  of  such  businesses  when 
established.  Under  this  power  byelaws  with  respect  to  slaughter-houses,  manure 
manufactories,  and  other  businesses  have  been  made  and  confirmed,  and  it  was  stated 
to  us  that  the  Metropolitan  Board  had  made  orders  declaring  the  businesses  of  a 
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mineral  acid  manufacturer  and  ammonia  manufacturer  using  gas  liquor  to  be  offensive. 

These  latter  orders,  however,  had  not  at  the  date  of  this  evidence  been  confirmed , 

and  in  the  opinion  of  Mr.  T.  W.  Keates,  the  consulting  chemist  to  the  Board,  the 

words  of  the  statute  "any  other  business"  only  apply  to  bustnesses  ejusdem  generis  Keates,99ll. 

as  those  specifically  mentioned. 

Both  Mr.  Richardson  and  Mr.  Keates  express  themselves  as  satisfied  with  the  Richardsoii, 
operation  of  the  Slauafhter-houses  Act,  and  the  byelaws  made  under  it,  as  regards  the  ^^^^  et  seq. 
Metropolis,  and  are  of   opinion  that  similar  legislation  might  be  advantageously  ^^^/^^  992 ^ 
extended  to  the  rest  of  the  country.  et  seq. ' 

It  may,  however,  in  our  judgment  be  assumed  that  the  power  of  making  and 
administering  byelaws  for  the  regulation  of  such  important  manufactures  cannot  safely 
be  entrusted  to  ordinary  sanitary  authorities,  who  could  not  or  would  not  appoint 
executive  ofl&cers  of  the  requisite  qualifications  and  position. 

Of  the  works  above  alluded  to,  chemical  manure  works  demand  a  somewhat  more  Chemical 
detailed  notice.    The  manufacture  is  now  a  very  considerable  one,  and  nearly  all  the  manure 
manufacturers  also  make  sulphuric  acid,  which  is  used  for  dissolving  the  bones,  ^o'^'^^- 
coprolites,  and  other  materials  employed.     The  Association  of  Chemical  Manure  ^jg^gggg 
Manufacturers  was  represented  before  us  by  Sir  John  Morris,  of  Wolverhampton,  and  §931'  ' 
other  competent  witnesses.    All  these  witnesses,  while  admitting  the  magnitude  of  the  Odams, 
nuisance   arising  from  ill-regulated  works,  agreed  that   effective  condensation  or  8967. 
destruction  of  the  noxious  and  offensive  fumes  is  quite  practicable,  though  (they  ^'"J^gfeg 
said)  there  will  always  be  a  certain  local  smell  close  to  the  works ;  and  in  certain  purser 
stages  of  the  manufacture  we  had  evidence  that  the  smell  from  organic  matter  may  9176,  9189. 
extend  three  miles. 

The  good  health  of  the  workmen  employed  was  spoken  to  by  Sir  John  Morris  and  Packard,  , 
Mr.  Purser.  ^ 

Equally  unanimous  were  all  these  witnesses  in  their  objection  to  local  inspectors,  on  Opinions 
the  ground  of  their  ignorance  and  liability  to  local  influences  of  all  descriptions,  while  manu- 
on  the  other  hand,  they  expressed  themselves  as  willing  and  even  desirous  to  be  placed  to'ins '^ection 
under  the  control  of  thoroughly  qualified  Grovernment  inspectors.  Morris,^Sl6. 

We  may  add  that  the  opinions  expressed  by  the  manufacturers  both  as  to  the  Odams,S95S. 
possibility  of  preventing  any  reasonable  ground  of  complaint,  and  as  to  the  desirability  Burnard, 
of  central  inspection,  were  endorsed  by  Mr.  Heaton,  the  lecturer  on  chemistry  at  the  Packard 
Charing  Cross  Hospital,  who  has  given  considerable  attention  to  the  subject.  9271.  ' 

Tar  distilleries  give  off  sulphuretted  hydrogen,  and  unless  carefully  conducted  cause  Heaton, 
very  offensive  smells.  ^414  et  seq. 

We  are  of  opinion  that  chemical  manure  works  should  be  required  to  adopt  the  best  Tar  distil- 
practicable  means  for  preventing  escapes  of  noxious  and  offensive  vapours,  and  that  tar  ^'^'"ies. 
distilleries  should  be  required  to  adopt  the  best  practicable  means  for  preventing 
escapes  of  sulphuretted  hydrogen.  Heaton 

8481. 

Further  down  the  Thames  than  the  works  which  we  have  described,  a  cluster  of  Cement 
cement  works  exists  at  and  near  Northfleet,  about  a  mile  from  G-reenhithe.    Residents  works, 
at  and  near  Grreenhithe  made  complaints  to  us  of  the  nuisance  occasioned  to  them  by 
the  emanations  from  these  works,  similar  to  the  complaints  against  the  chemical 
manure   and   other  works  made   by  residents   at   and  in   the   neighbourhood  of 
Blackheath. 

From  the  evidence  of  Mr.  Vulliamy,  architect  to  the  Metropolitan  Board  of  Works,  Complaints 
and  Mr.  Umfreville,  of  Ingress  Park,  owner  of  a  large  property  in  the  neighbourhood,  residents 
it  appeared  that  great  discomfort  and  annoyance  is  experienced  at  Greenhithe  when-  j^-t^J*^^"" 
ever  the  wind  sets  from  the  direction  of  the  cement  works.    "  The  nature  of  the  !!;  J" 
"  inconvenience,"  Mr.  YuUiamy  says,  "  is  that  it  causes  considerable  roughness  in  one's  8566-6?' 
"  throat,  irritation  of  the  breathing  organs,  nausea  of  the  stomach,  and  a  feeling  of 

sickness  In  fact,  I  have  on  many  occasions  last  summer  vomited 

and  felt  jery  sick  We  are  obliged  to  shut  all  the  doors  and 

windows."  Mr.  Umfreville  and  Mr.  Moore  gave  a  similar  description  of  the  effects 
of  the  emanations  from  the  works,  more  particularly  those  of  Messrs.  Bazley  White 
and  Co.,  at  Swanscombe. 

It  18  not  alleged  in  the  case  of  these  cement  works  any  more  than  in  the  case  of  the  Effects  on 
chemical  manure  and  other  works  higher  up  the  river,  that  the  vapours  from  them  health, 
produce  positive  and  permanent  injury  to  health,  but  we  have  no  doubt  whatever  of 
the  substantial  character  of  the  nuisance,  which  is  moreover  said  to  be  decidedly  on  the 
increase. 

There  can  be  little  doubt  also  that  the  residential  character  of  property  within  a  Depreciation 
certain  distance  of  the  works  is  seriously  depreciated.    Mr.  Umfreville,  who  owns  of  property. 
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property  "  that  ought  to  be  "woi'tli  perhaps  100,000/.,"  goes  so  far  as  to  say  that  he 
conceives  its  value  to  be  affected  at  least  one  half,  owing  to  his  being  unable  to  let 
land  for  villa  residences. 

We  also  had  evidence  that  the  dense  clouds  of  vapour  proceeding  from  the 
JNTorthfleet  works  seriously  impede  the  navigation  of  the  Thames.  Mr.  Stuart  Moore, 
for  many  years  a  yachtsman  on  the  river,  testified  that  the  smoke  "  comes  across  in 
great  clouds,"  and  "  is  very  dangerous  indeed."  He  himself  when  coming  up  the  river 
had  found  the  smoke  so  dense  that  he  could  not  see  the  bowsprit  end  of  his  vessel. 
A  memorial  containing  similar  allegations,  addressed  to  the  Thames  Conservators  by 
upwards  of  130  London  Trinity  pilots  and  upwards  of  50  steamship  masters  trading 
to  the  port  of  London,  was  placed  in  our  hands,  and  the  matter  is  certainly  one  that 
appears  to  call  for  attention. 

Mr.  White,  the  senior  partner  in  J.  Bazley  White  and  Co.,  considered  the  state- 
ments of  the  preceding  witnesses  to  be  much  exaggerated,  and  attributed  Mr. 
Umfreville's  difficulty  in  letting  building  land  to  the  agueish  character  of  the  neigh- 
bourhood and  the  absence  of  good  railway  accommodation.  Professor  Odling,  who 
was  acquainted  with  the  locality  of  G-reenhithe,  stated  that  it  was  to  him  "  inconceivable 
"  that  such  an  amount  of  annoyance  as  is  complained  of  there  could  be  produced  by 
"  those  works  at  that  distance." 

Whatever  be  the  precise  amount  of  nuisance  and  annoyance,  we  have  no  doubt,  as 
we  have  already  said,  that  it  is  substantial.  It  is  satisfactory  to  be  able  to  add  that 
means  exist  by  which  the  nuisance  may  be  considerably  mitigated,  if  not  avoided 
altogether. 

The  materials  employed  in  the  production  of  cement  are  chalk  and  Medway  clay, 
in  proportions  of  72  per  cent,  and  28  per  cent,  respectively.  Water  is  added  to  the 
chalk  and  clay,  and  the  mixture  (commonly  known  as  slurry)  after  being  dried  is  burnt 
with  coke  in  kilns,  whereby  it  is  converted  into  half  fused  masses,  which  are  ground 
and  constitute  the  cement.  The  offensive  vapours  complained  of  are  chiefly 
empyreumatic,  and  appear  to  result  from  incomplete  combustion  of  organic  matter 
in  the  clay ;  in  fact,  one  witness  describes  the  smell  as  "  like  a  bad  brickfield." 
The  direction  in  which  improvement  is  to  be  looked  for  is,  according  to  Professor 
Odling,  more  perfect  combustion  of  the  materials ;  and,  in  his  opinion,  great  improve- 
ment will  be  effected  by  the  introduction  of  the  Hoffmann  kiln,  a  description  of 
which  will  be  found  in  his  evidence.  Mr.  White  has  put  up  one  of  these  kilns,  and 
expects  it  to  effect  a  great  economy  of  fuel,  and  in  other  respects  to  be  a  success. 
Mr  Grant,  one  of  the  assistant  engineers  of  the  Metropolitan  Board  of  Works,  who  has 
had  experience  of  the  working  of  these  kilns  in  Germany,  gave  evidence  to  the  same 
effect;  and  there  is  in  short  ample  testimony  both  as  to  the  room  for,  and  the 
practicability  of  improvements  in  the  manufacture.  We  propose  that  these  works 
be  placed  in  the  same  category  as  dry  copper  works  and  salt  works. 
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The  chief  complaints  made  to  us  of  nuisances  arising  within  the  Metropolis  itself 
related  to  potteries  at  Lambeth  and  sulphate  of  ammonia  works  at  Battersea. 

It  was  stated  to  us  by  the  Archbishop  of  Canterbury,  the  Rector  of  Lambeth,  and 
other  witnesses  that  the  discharge  into  the  air  of  the  muriatic  acid  thrown  off  in  the 
process  of  salt-glazing  pottery-ware  is  destructive  to  the  stone  of  such  buildings  as 
Lambeth  Palace  and  to  the  trees  in  the  immediate  neighbourhood,  both  in  the 
gardens  of  the  Archbishop  and  on  the  Thames  Embankment.  The  acid  vapour  is 
also  said  to  have  the  effect  of  corroding  plate  and  steel,  and  of  injuring  the  binding 
of  books. 

In  the  opinion  of  Dr.  Collambell,  a  medical  man  who  has  long  practised  in  Lambeth, 
this  acid  vapour  affects  people  who  are  weak  in  the  chest ;  but  we  had  no  direct 
evidence  on  this  point,  and  the  Rector  of  Lambeth  attested  the  general  healthiness  of 
the  population  of  the  parish.  It  may  be  observed  here  that  the  witnesses  agreed  that 
the  smells  from  candle  works  are  far  more  disagreeable  and  depressing  than  anything 
proceeding  from  the  potteries,  and  that  until  recently  a  bone-boiler  contributed  largely 
to  the  nuisances  of  the  district. 

Mr.  Doulton,  the  proprietor  of  the  most  extensive  potteries  in  Lambeth,  who  has 
long  resided  on  the  spot,  declared  himself  unable  to  understand  how  the  effects  on 
plate,  steel,  and  books  mentioned  by  the  Archbishop  of  Canterbury  could  be  produced, 
and  cited  the  authority  of  Professor  Odling  to  prove  that  there  is  no  real  injury  done 
by  the  process  of  salt-glazing  to  either  stone,  vegetation,  or  human  beings.  Moreover,' 
Mr.  Doulton  stated  that  not  only  has  the  number  of  salt-glazing  kilns  in  Lambeth  been 
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reduced  since  1853  from  83  to  34,  but  that  less  salt  is  now  used  in  each,  kiln,  and  that 
the  nuisance  has  in  consequence  been  appreciably  diminished. 

Attempts  to  condense  the  muriatic  acid  have  been  made  at  Messrs.  Doulton's  works  Condensation 
at  St.  Helens  ;  and  the  alkali  inspectors.  Dr.  Angus  Smith  and  Mr.  Fletcher,  are  of 
opinion  that  the  experiments  would  justify  legislation  compelling  potters  to  condense  Smith, 
this  acid.    This  view  is  more  sanguine  than  that  of  Mr.  Doulton  himself,  who  informed  187  et  seq. 
us  that  he  is  still  prosecuting  the  experiments,  but  that  the  matter  is  "  replete  with  Fletcher, 
difficulty,  more  especially  in  the  finer  kinds  of  ware." 

Dr.  Bernays,  professor  of  chemistry  at  St.  Thomas'  Hospital,  has  found  no  evil  Bemays, 
results  to  the  inmates  of  the  hospital  from  the  smells  of  the  neighbourhood,  and  9765  et  seq. 
considers  that  the  smell  from  the  wharves,  where  vegetable  refuse  and  manure  from 
Covent  Garden  and  other  places  are  deposited,  is  far  more  offensive  than  the  smoke 
from  the  potteries. 

We  do  not  consider  ourselves  justified  in  recommending  at  present  that  condensation 
of  muriatic  acid  should  be  made  compulsory  in  potteries,  but  we  consider  that  potteries 
where  the  salt  glazing  process  is  carried  on  should  be  placed  under  such  inspection  as 
we  recommend  for  dry  copper  works,  &c. 


Within  the  last  three  or  four  years  the  manufacture  of  sulphate  of  ammonia  has  Sulphate  of 
been  commenced  by  Mr.  Hugh  Wallace  in  the  New  Road,  Battersea,  in  addition  to  the 
manufacture  of  nitric  and  acetic  acid  which  he  had  previously  carried  on.    Witnesses  ^337^^^^' 
before  us  complained  of  an  intolerable  smell  arising  since  the  introduction  of  that  Wallace 
manufacture,  causing  in  specified  instances  nausea  and  loss  of  appetite.    It  was  stated  I0,5\5etseq. 
before  us  that  the  ammoniacal  liquor  in  this  manufacture  is  pumped  from  a  distance  Lomas, 
through  pipes  to  Messrs.  Wallace's  works,  and  that  occasionally  it  happens  from  ^J^^J^'^^ 
accidental  causes  that  the  liquor  cannot  be  treated  at  the  same  rate  at  which  it  is  io,466.  ' 
pumped  from  the  gas  works,  and  that  it  then  gives  off  sulphuretted  hydrogen,  causing  Richardson, 
a  most  offensive  nuisance.    We  were  also  informed  that  lime  refuse  was  allowed  to  8155. 
pass  from  the  works  into  the  sewer  for  some  time  to  such  an  extent  as  to  block  the  ^"^53' 
pipes  leading  to  the  sewer  and  even  the  sewer  itself.    Sulphuric  acid  was  poured  into  Keate's 
the  pipes  by  Mr.  Wallace's  men  to  clear  out  the  lime,  resulting  in  the  death  of  a  man  9962. 
employed  in  the  sewer.     Occasional  slight  escapes  of  sulphuretted  hydrogen  are  Wallace, 
admitted  by  Mr.  Wallace,  but  he  denies  that  gas  liquor  has  ever  escaped  from  his      53 j  *^^* 
works  into  the  sewers,  and  he  also  denies  the  statement  as  to  the  cause  of  the  death  ' 
of  the  sewer  flusher. 

On  the  general  question  Mr.  Wallace  admitted  that  there  had  been  cause  for 
complaint  on  the  first  introduction  of  the  sulphate  of  ammonia  manufacture,  but  10,521  eifsc^. 
asserted  that  he  has  greatly  improved  his  appliances,  with  the  view  to  prevent  escapes 
of  sulphuretted  hydrogen,  and  that  the  complaints  made  are  much  exaggerated. 

Legal  proceedings  instituted  against  Mr.  Wallace  have  led,  we  believe,  to  a  substan- 
tial nuisance  being  proved  to  the  satisfaction  of  the  court,  and  time  has  been  allowed 
him  for  the  introduction  of  further  improvements. 

We  are  of  opinion  that  works  of  this  class  should  be  placed  under  inspection,  with 
the  view  of  enforcing  the  adoption  of  the  best  practicable  means  for  preventing 
escapes  of  sulphuretted  hydrogen. 

The  only  remaining  evidence  affecting  the  metropolis  which  requires  notice  here  Gold 
is  that  of  Mr.  Roberts,  the  chemist  to  the  Mint,  with  respect  to  gold  refining.    It  refining, 
appears  that  a  certain  amount  of  nuisance  and  of  damage  to  such  things  as  brass  work  Roberts, 
and  window  curtains  is  occasioned  by  the  sulphurous  and  sulphuric  acid  fumes  pro- 
ceeding  from  the  refinery  of  Mr.  Alfred  de  Rothschild  near  the  Mint.    Mr.  Roberts 
was  of  opinion  that  the  escape  of  sulphuric  acid  might  be  to  a  considerable  extent 
prevented ;  but  having  regard  to  the  fact  that  there  are  only  four  refinery  firms  in 
London,  and  that  the  details  of  the  processes  are  kept  secret,  we  are  not  prepared  to 
suggest  any  legislation  affecting  them. 

Glass  works. 

With  respect  to  glass  works  there  is  but  little  to  be  said.    No  appreciable  damage  Crossley, 
to  vegetation  appears  to  be  done  by  plate  glass  works,  though  sulphate  of  soda  is  now  {J'oqs* 
used  in  the  manufacture  instead  of  carbonate  of  soda.    Some  sulphur  acids  are  given"  pukbigton, 
ofi",  and  up  to  the  present  time  no  means  of  condensing  them  have  been  discovered,  11,088. 
owing  to  the  high  temperature  at  which  they  pass  into  the  chimneys.    In  bottle  glass  ^;  ^''^iff'-^^- 
works,  which  use  common  salt,  muriatic  acid  is  evolved,  and  a  similar  difficulty  with  in'^qun^' 
respect  to  condensation  exists.  u,j99. 
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We  agree  in  tlie  opinion  of  Dr.  Angus  Smith,  that  compulsory  legislation  for  glass 
works  is  scarcely  practicable  at  present. 

The  case  of  lead  works,  as  presented  before  us,  also  lies  in  a  comparatively  narrow 
compass.  Statements  'were  made  by  one  or  two  witnesses  as  to  the  effect  on  animals 
grazing  on  "  leaded  "  grass ;  i.e.,  grass  on  which  lead  fume  had  fallen  from  the  chimney 
of  an  adjacent  lead  works ;  but  these  statements  were  not  such  as  to  enable  us  to  come 
to  any  definite  conclusion  on  the  subject. 

It  is  the  object  of  every  lead  manufacturer  in  his  own  interest  to  catch  as  much  as 
possible  of  the  lead  fumes  evolved  in  the  smelting  process,  and  this  is  effected  by 
condensing  them  in  a  series  of  long  flues. 

The  only  ofcher  escape  of  importance  appears  to  be  the  escape  of  the  sulphur  in  the 
ores  out  of  the  chimney,  in  the  form  of  sulphurous  acid  or  one  of  the  sulphur 
compounds.  It  is  stated  that  the  sulphurous  acid  cannot  be  condensed,  except  at  a 
cost  that  would  have  the  effect  of  closing  the  works. 

A  deputation  from  a  public  meeting  held  at  Plymouth  laid  evidence  before  us  as  to 
the  nuisance  to  which  residents  within  a  radius  of  a  mile  from  Plymouth  are  exposed 
from  the  different  factories  which  they  specified,  including  soap  works,  manure  works, 
vitriol  works,  sugar  works,  and  tar  distilling  works.  Their  testimony  as  to  the  nature 
of  the  nuisance,  and  its  effect  in  producing  nausea,  depression,  and  loss  of  appetite, 
is  practically  identical  with  the  evidence  given  as  to  similar  works  on  the  banks  of  the 
Thames,  and  it  is  unnecessary  therefore  to  go  into  its  details  bere. 

Health. 

We  have  already  referred  to  the  evidence  received  on  the  effects  produced  on 
human  life  and  health  by  the  vapours  emitted  by  alkali  and  other  works.  Statistics 
as  to  death  rates  at  Liverpool  and  various  manufacturing  districts  on  the  Tyne 
were  adduced  by  physicians  and  medical  ofl&cers,  with  the  purpose  of  connecting 
a  high  rate  c»f  mortality  with  the  emanations  from  the  works.  In  dealing  with  these 
statistics  we  are  encountered  by  the  almost  insuperable  diflB.culty  of  separating 
the  consequences  specially  due  to  these  works  from  those  which  are  common  to 
all  works  generating  dust  smoke  and  dirt,  and  surrounded  by  a  dense  population, 
and  of  deciding  what  proportion  of  mischief  can  justly  be  attributed  to  the  noxious 
vapours  with  which  we  are  dealing.  The  evidence  given  as  to  the  alleged  high  death 
rates  in  certain  parts  of  Liverpool,  and  in  towns  on  the  banks  of  the  Tyne,  is 
encountered  in  the  case  of  Widnes  and  Swansea  by  equally  specific  evidence  as  to  the 
low  death  rates  and  general  healthy  character  of  the  population  of  these  towns,  and 
especially  of  that  portion  of  the  population  engaged  in  the  works  or  residing  in  their 
immediate  neighbourhood. 

While  we  are  unable  to  say  that  the  statistics  adduced  furnish  any  convincing  proof 
of  the  injurious  effects  of  these  vapours  on  health,  it  would  be  unreasonable  to  disregard 
the  opinion  universally  expressed  by  medical  men  that  some  injurious  consequences  are 
due  to  these  gases,  and  that  the  public  health  would  be  benefited  by  their  diminution. 
Still  less  should  we  be  justified  in  putting  aside  as  unworthy  of  notice  the  mass  of 
evidence  given  by  witnesses  from  every  part  of  the  districts  inquired  into,  as  to  the 
sufferings,  more  or  less  transitory,  more  or  less  severe,  endured  by  them  from  the  presence 
of  irritating  or  sickening  vapours.     Mr.  Simon  has  stated  with  great  force  and 
clearness,  the  right  of  the  public  to  be  protected  from  this  class  of  injuries.    "  I  think 
'  the  expression,  '  injurious  to  health,'  in  many  of  these  discussions  has  been  used  in 
'  a  sense  to  impose  upon  the  person  who  is  charged  with  the  duty  of  protecting  health, 
'  an  obligation  to  prove  that  typhoid  fever,  or  small-pox,  or  dysentery,  or  ringworm, 
'  or  something  of  that  kind,  some  definite  disease  that  we  name  in  our  catalogue  of 
'  diseases,  is  produced  by  those  vapours.    I  do  not  think  we  are  bound,  when  it  is  a 
'  question  of  sanitary  injury,  to  show  injury  of  that  kind.     To  be  free  from  bodily 
'  discomfort  is  a  condition  of  health.    If  a  man  gets  up  with  an  headache,  pro  tanto  he 
'  is  not  in  good  health ;  if  a  man  gets  up  unable  to  eat  his  breakfast,  pro  tanto  he  is 
'  not  in  good  health.    When  a  man  is  living  in  an  atmosphere  which  keeps  him  con- 
'  stantly  below  par,  as  many  of  those  trade  nuisances  which  I  have  in  my  mind 
'  particularly  do,  all  that  is  an  injury  to  health,  though  not  a  production  of  what  at 
'  present  could  be  called  a  definite  disease.    Then  as  regards  many  of  these  chemical 
'  vapours,  I  have  no  doubt  but  that  people  resident  in  them  in  many  cases  get  fairly 
'  used  to  them,  but  to  a  great  many  people  they  are  constantly  troublesome.  Every 
'  population  includes  a  certain  proportion  who  will  have  sensitive  bronchi ;  those 
'  sensitive  people  are  frequently  very  much  troubled  with  those  vapours  as  an  effect 


"  on  health,  althougli  not  tlie  production  of  disease.  I  think  that  those  who  are 
"  fighting  for  public  health  may  claim  of  the  legislature  that  any  pollution  of  the  air 
"  such  as  may  make  a  common  nuisance,  either  in  stink  or  in>.dust,  or  which  causes 
"  coughing,  shall  be  called  a  nuisance  injurious  to  health,  and  come  under  the  Sanitary 
"  Act." 

Inspection. 

The  question  of  inspection  as  applicable  to  the  manufactures  which  would,  Inspection, 
if  our  recommendations  are  adopted,  be  subjected  in  various  degrees  to  legislative 
control,  is  of  considerable  difficulty.  The  Lords'  Committee  of  1862  unanimously,  and 
with  the  concurrence  of  the  alkali  manufacturers,  recommended  the  appointment  of 
inspectors,  who,  by  whomsoever  appointed  and  paid,  should  be  wholly  independent  of 
local  control,  and  removed  as  far  as  possible  from  local  influence.  The  inspectors 
under  the  Act  of  1863  were  and  have  ever  since  been  appointed  and  paid  by  the 
Grovernment,  and  have  been  independent  of  local  control.  The  alkali  manufacturers 
examined  by  us  have  generally  approved  of  the  action  of  the  inspectors,  and  admitted 
that  great  benefits  have  been  derived  from  it,  both  in  suggesting  improvements  of 
processes  and  in  tending  to  raise  the  general  standard  of  management.  They  unite 
in  recommending  an  increase  in  the  number  of  inspectors,  made  requisite  by  the  great 
enlargement  of  the  trade,  "and  irrespectively  of  additional  duties  which  may  be  imposed 
on  the  inspectors  by  new  legislation. 

The  landowners  and  witnesses  generally  urge  not  only  an  increase  in  the  number  of 
inspectors,  but  that  they  should  be  instructed  to  enforce  with  greater  strictness  than 
heretofore  the  provisions  of  the  law. 

With  the  single  exception  of  Mr.  Hussey  Vivian,  M.P.,  who  was  altogether  opposed 
to  the  principle  of  inspection,  whether  applied  to  copper  or  to  any  other  works,  the 
manufacturers  whose  processes  were  inquired  into  did  not  appear  opposed  to  inspection, 
provided  it  were  independent  of  the  local  authorities. 

The  only  witnesses  who,  advocating  the  principle  of  inspection,  were  on  the  whole 
in  favour  of  local  as  opposed  to  central  inspection,  were  Mr.  Simon,  formerly  medical 
officer  of  the  Privy  Council  and  Local  Government  Board,  Mr.  Lambert,  secretary  to 
the  Local  Government  Board,  and  Dr.  Ballard,  an  inspector  in  the  same  department. 

It  will  be  useful  to  consider  the  reasons  given  in  support  of  these  various  views. 

The  objection  to  inspection  of  any  kind  was  strongly  put  by  Mr.  Vivian.    "  I  need  Objection  of 
"  not  say  that  there  is  and  must  be  a  great  dislike  upon  the  part  of  any  manufacturer  Vivian 
"  to  have  inspectors  running  over  his  works  with  power  to  go  where  they  please,  and  inspection. 
"  spy  into  everything  they  like.    I  for  one,  as  a  free  Englishman,  object  to  that  on  ^l^l^i_2 
"  principle  to  the  greatest  degree    ....    No  one  has  a  right  to  come  into  our  ' 
"  works.    I  want  no  one  to  come  into  our  works  unless  I  choose  to  allow  him."  It 
will  be  seen  that  Mr.  Vivian's  objection  to  inspection  is  very  sweeping.    It  admits  of 
no  exception.    The  manufacturer's  works  are,  like  his  home,  his  castle,  from  which  he 
should  have  the  right  to  exclude  every  one,  whatever  might  be  the  object  of  the  visit. 
It  alike  condemns  inspection  under  the  Factory  and  Mines  Acts,  where  the  objects  are 
safety  from  accidents,  and  the  health  and  education  of  the  workpeople  ;  inspection  of 
fisheries,  for  preventing  the  destruction  of  an  important  article  of  food  ;  and  even  the 
inspection  of  nuisances,  where  the  officers  are  armed  with  power  to  interfere  with 
private  property  for  purposes  of  public  health  and  convenience.    Mr  Vivian  argues, 
and  lie  is  far  from  being  alone  in  his  views,  that  the  law  of  the  land  should  pro- 
vide adequate  remedies  for  all  injuries  and  nuisances,  and  that  aggrieved  individuals 
should  be  left  to  vindicate  their  rights  and  seek  compensation  for  their  wrongs  in  the 
courts  of  law.    If  the  law  is  at  fault,  let  it  be  amended  ;  but  it  is  unjust  to  expose 
particular  trades  to  special  supervision  and  to  interference  with  their  processes.  More- 
over the  very  best  system  of  inspection  is  ever  open  to  the  charge  of  favouritism,  and 
the  possibility  of  corruption. 

It  must  be  owned  that  (except  so  far  as  the  Salmon  Acts  form  an  exception)  the 
Alkali  Acts  were  the  first  and  are  the  only  Acts  which  sanction  the  expenditure  of 
public  money  on  inspection  in  cases  where  the  object  of  such  inspection  is  simply  or 
at  any  rate  mainly  the  protection  of  private  property. 

It  must  be  assumed  that  this  expedient  was  resorted  to  from  a  conviction  of  the 
hopelessness  of  framing  such  legal  remedies  as  would  afford  to  persons  aggrieved  in 
property  and  in  the  daily  enjoyment  of  life,  adequate  protection  from  injury.  The 
impotence  of  the  law  to  provide  any  remedy  at  all  in  some  cases,  and  its  inadequacy 
in  others,  has  been  long  and  universally  admitted.    And  if  manufactures  of  an  offensive 
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and  injurious  character  can,  from  the  difficulty  of  applying  ordinary  legal  remedies, 
be  carried  on  in  safe  defiance  of  the  ordinary  rules  of  justice,  it  does  seem  within 
the  legitimate  province  of  the  state  to  apply  other  means  for  reducing  these  evils  to 
a  minimum,  and  with  that  object  to  enforce  the  adoption  of  processes  as  effectual 
as  the  best  in  use,  or  at  least  by  a  system  of  inspection  to  acquire  such  knowledge 
of  manufactures  and  processes  as  to  render  such  enforcement  possible  hereafter. 

The  manufacturers  favour  central  as  opposed  to  local  inspection,  because  they  think 
that  the  two  objects  of  efficiency  and  uniformity  of  standard  are  best  secured  by  that 
arrangement.  The  local  sanitary  officer,  they  argue,  however  competent  for  his 
ordinary  work,  could  not  be  expected  to  possess,  and  would  be  certain  rarely  to  possess, 
the  scientific  and  chemical  knowlege  essential  to  the  proper  performance  of  the  duties 
required  from  an  inspector  under  the  Alkali  Acts.  In  the  absence  of  this  knowledge 
not  only  would  his  action  often  be  partial  and  vexatious,  but  he  would  necessarily  fail 
in  suggesting  those  improvements  in  processes  which  the  wide  experience  and 
accurate  knowledge  of  the  present  inspectors  enable  them  to  make  with  advantage 
both  to  the  public  and  the  manufacturers.  A  still  greater  objection  to  local  inspection 
is,  that  as  it  would  fail  to  apply  a  uniform  standard  of  efficiency,  great  difference 
would  prevail  in  the  requirements  and  practice  of  various  localities ;  a  difference 
which  might  act  prejudicially  on  the  interests  of  competing  manufacturers.  There 
would  be  infinite  varieties  of  administrative  rigour.  While  in  some  places  the  strictest 
compliance  with  the  law  would  be  required,  in  others  the  Acts  would  be  allowed  to 
become  a  dead  letter.  It  was  moreover  urged  in  behalf  of  this  view,  that  as  regards 
the  Alkali  Acts,  the  provisions  requiring  the  use  of  the  best  practicable  means  of 
condensation  with  regard  to  other  gases  than  muriatic,  should  be  considered  of  a 
temporary  nature,  aiming  at  the  fixing  of  further  standards.  Unless  very  carefully 
administered,  this  system  might  operate  in  restraint  of  manufacturing  industry ;  while 
the  steady  but  judicious  pressure  of  a  highly  qualified  Government  inspector  would 
operate  as  a  stimulus  rather  than  as  an  obstruction  to  manufacturers  ;  his  periodical 
observations  of  the  progressive  improvements  in  condensation  would  from  time  to  time 
enable  the  legislature  to  define  and  apply  to  each  noxious  vapour,  or  to  each  class  of 
works,  a  compulsory  standard  of  escape.  These  objects,  it  was  argued,  could  only 
be  secured  by  a  system  of  Grovernment  inspection,  where  the  inspectors,  employed 
in  the  various  seats  of  industry,  form  one  staff  under  the  direction  of  a  highly  qualified 
head  inspector.  Only  such  a  system  could  be  expected  to  receive  the  acquiescence  and 
co-operation  of  manufacturers.  The  works  in  which  the  industries  affected  by  this 
legislation  are  carried  on  are  not  many  in  number,  and  are  generally  collected  in  large 
groups  in  a  few  centres,  so  that  the  staff  would  not  comprise  a  great  number  of  persons, 
nor  involve  a  heavy  expenditure. 

The  landowners  and  the  general  witnesses  expressed  a  general  desire  for  increased 
and  improved  inspection,  such  of  them  as  expressed  any  preference  being  in  favour  of  a 
system  of  central  rather  than  local  inspection. 

It  is  a  very  significant  fact  that  all  the  witnesses  representing  the  central  admi- 
nistration were  opposed  to  the  extension  of  direct  central  inspection.  Mr.  Simon, 
representing  past  experience,  as  well  as  Mr.  Lambert  and  Dr.  Ballard,  engaged  in 
the  actual  administration  of  the  Local  Government  Office,  were  equally  decided  on 
this  point.  And  their  opinion  was  not  based  on  mere  considerations  of  economy  or 
upon  objections  to  centralisation,  but  on  the  conviction  that  local  inspection  is  likely 
to  be  most  continuous  and  effective,  and  that  its  admitted  deficiencies  can  be  counter- 
acted by  the  control  of  the  central  authority  through  its  inspectors.  They  were 
all  equally  opposed  to  further  exceptional  legislation ;  and,  admitting  the  benefits 
derived  from  the  Alkali  Acts  as  an  instructive  experiment,  they  were  of  opinion 
that  any  legislation  recommended  by  us  should  be  of  a  general  character,  enlarging 
the  power  of  local  authorities,  not  extending  the  powers  and  duties  of  the  central 
government.  These  views  were  forcibly  expressed  by  Mr.  Simon  in  a  paper  written 
by  him  in  1872.  "  As  regards  future  legislation  with  regard  to  chemical  works,  it 
"  seems  to  me  that  the  choice  is  between  two  lines  of  action ;  on  the  one  hand,  to 
"  extend  the  exceptional  policy  of  the  Alkali  Act,  and  thus  to  involve  the  central 
"  government  still  further  in  the  responsibility  of  acting  directly  in  suppression  of 
"  local  chemical  nuisances;  or,  on  the  other  hand,  to  follow  the  general  principle 
"  of  the  Sanitary  Acts,  and  to  provide  (and  even,  if  necessary,  with  some  retracement 
"  of  steps  as  regards  alkali  works)  that  the  local  authorities  should  be  primarily 
"  responsible  for  dealing  with  these  as  with  other  sorts  of  nuisances.  I  am  strongly 
"  of  opinion  that  the  last-mentioned  policy  is  the  right  one,  and  that  the  central 
"  government  should  act,  not  as  inspector  of  nuisances,  but  as  inspector  of  nuisance 
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"  authorities,  and  tliat  any  deviation  from  this  principle  must,  on  the  one  hand, 
"  embarrass  central  government  with  duties  which  it  cannot  properly  discharge,  and 
"  on  the  other  hand,  hinder  local  authorities  from  acquiring  a^roper'  sense  of  their 
"  duties  to  the  public." 

Mr.  Simon  admitted,  that  the  Alkali  Acts,  regarded  not  as  a  precedent  to  be  followed 
and  extended,  but  as  tentative  and  educational  measures,  instructing  both  the  Govern- 
ment and  others  "  as  to  what  were  the  true  requirements  of  the  case,"  were  an  im- 
portant piece  of  legislation,  and  that  they  had  answered  their  purpose  in  that  respect. 
"When  asked,  however,  whether  a  similar  education  perhaps  might  not  be  useful  with 
respect  to  other  works  not  yet  placed  under  inspection,  such  as  copper,  cement,  and 
manure  works,  he  thought  that  as  to  these  works  the  existing  state  of  knowledge  was 
sufficiently  advanced,  and  was  indisposed  to  carry  the  experiment  further. 

Yet  all  these  witnesses  were  compelled  by  the  evidence  of  acknowledged  facts  to 
admit  that  there  was  no  sufficient  reason  for  believing  that  the  existing  local  authorities 
could  be  intrusted  to  discharge  the  duties  required  from  the  inspectors  under  the  Alkali 
Acts.    All  concurred  in  the  view  that  the  local  inspectors  should  be  under  the  super-  Xam^-sr^ 
vision  and  direction  of  an  officer  appointed  by  the  Local  Government  Board.    Mr.  Lam-  13,151-2. 
bert  admitted  that  there  were  special  trades  in  which  a  special  inspection  by  a  skilled 
person  was  highly  desirable ;  and  when  asked  by  whom  that  skilled  person  should  be  ^. 
appointed,  said  that  he  saw  no  other  way  than  by  the  central  authority  appointing  ^  g  900-I 
inspectors  for  the  purpose.     Mr.  Simon's  scheme  of  local  supervision  seemed  to  j^^n^^,^ 
be  largely  dependent  upon  important  alterations  and  improvements  in  the  county  i2  942eWe7. 
authorities  which  had  not  yet  been  eJSected ;  and  Dr.  Ballard,  knowing  the  unequal 
manner  in  which  the  sanitary  duties  of  local  authorities  are  performed  and  how  often 
some  of  them  are  entirely  neglected,  suggested  as  a  remedy  the  creation  of  new 
districts  large  enough  to  include  all  the  interests  affected,  and  to  furnish  a  board  which 
could  be  trusted  to  appoint  efficient  inspectors  and  to  see  that  they  did  their  duty. 

It  is  obvious  that  a  system  of  local  inspection  has  not  only  the  advantage  of  being  Observations 
most  in  harmony  with  recent  legislation,  and  the  extension  of  local  responsibility  ^^^".^ 
and  power,  but  would  also,  if  conducted  honestly  and  by  competent  officers,  afford  ^"^P^^'^'O'^* 
the  best  guarantee  for  the  continuous  observance  of  the  Alkali  Acts  and  similar 
statutes.  The  inspector  would  always  be  resident  in  the  district,  and  would  be  able 
immediately  to  observe  any  escapes  of  vapour,  and  would  be  easily  accessible  to  the 
complaints  of  those  who  suffer  from  the  infraction  of  the  law.  But  experience  does 
not  encourage  the  belief  that  the  ordinary  local  authorities  can  be  depended  upon  to 
enforce  laws  which  affect  the  manufacturing  interests  of  their  most  important  con- 
stituents. They  will  in  the  great  majority  of  cases  do  nothing  which  tends  to 
discourage  the  establishment  and  extension  of  industries,  which,  although  always 
offensive  and  sometimes  injurious,  contribute  on  the  whole  to  local  prosperity.  They 
think  it  their  duty,  or  for  the  interest  of  those  whom  they  represent,  to  sacrifice  the 
health  and  comfort  of  their  constituents  to  the  requirements  of  trade.  This  was  the 
subject  of  almost  universal  complaint;  and  we  found,  therefore,  everywhere  a 
preference  of  central  inspection  to  local,  where  the  operations  of  important  trades  are 
to  be  watched.  Thus,  in  the  enforcement  of  the  law  for  the  consumption  of  smoke, 
Gateshead  was  cited  as  the  only  town  on  the  banks  of  the  Tyne  in  which  the  authorities 
attempted  to  do  their  duty.  Everywhere  else  in  that  populous  region  this  law  was 
entirely  disregarded ;  and  in  spite  of  the  honourable  example  set  by  Sir  William 
Armstrong,  in  the  voluntary  measures  taken  by  him  for  the  suppression  of  this  evil, 
the  inhabitants  of  Newcastle  and  its  neighbourhood  were  compelled  to  live  under  a 
black  canopy  of  smoke. 

And  if  the  steps  taken  or  proposed  to  be  taken  at  Widnes  in  1876,  and  at  St.  Helens  Cross,  6088, 
in  1877,  to  mitigate  the  evils  which  arise  from  the  careless  formation  of  alkali  waste  ,^^3^'^' 
heaps,  and  the  escape  of  sulphuretted  hydrogen,  be  cited  against  this  view,  it  will  not  ^ 
be  uncharitable  to  suppose  that  the  exceptional  activity  thus  displayed  by  the  local 
board  of  the  former  town  and  the  corporation  of  the  latter  was  due,  not  so  much  to 
the  public  spirit  of  the  authorities  officially  charged  with  the  protection  of  public 
health,  as  to  the  sagacity  of  the  manufacturers,  who  perceived  how  large  a  part  of  the 
hostility  aroused  against  their  works  was  due  to  those  causes  of  offence.    "  The  cor- 
poration of  St.  Helens  have"  (said  Mr.  Gamble,  speaking  on  the  6th  February  1877) 
"  within  the  last  fortnight,  with  the  full  consent  of  the  alkali  makers,  arranged  for  the 

absolute  stoppage  of  all  discharge  of  muriatic  acid  into  the  streams  which  receive  the 
"  drainage  from  the  waste  land  of  the  borough."  It  is  true  that  Mr.  Gamble  adds, 
"  I  may  say  that  such  a  proceeding  as  that  could  not  have  been  consented  to  by  the 

alkali  manufacturers  until  within  the  last  year  or  two.    It  is  only  since  that  i^ime 
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"  that  there  has  been  any  mode  of  using  the  muriatic  acid  which  leaves  a  nentral 
"  liquor."  But  it  is  also  true  that  your  Commissioners  visited  St.  Helens  and  Sankey 
brook  in  the  autumn  of  1876  ;  and  that  the  suppression  by  the  corporation  of  this  most 
offensive  nuisance  ought  not  to  have  been  dependent  upon  the  consent  of  the  manu- 
4764.  facturers.    And  Mr.  Gamble  himself  has  observed  that  "  it  could  have  been  done  at 

"  any  time  by  going  to  the  expense  of  neutralizing  it  with  lime,  which  would  cost  a 
"  considerable  sum,  but  now  in  ordinary  times  it  can  actually  be  done  at  a  profit." 
It  was  therefore  in  his  view  only  commercial  considerations  that  stood  in  the  way  of 
the  abolition  of  the  nuisance. 

The  one  instance,  besides  that  of  Gateshead,  of  an  attempt  by  a  local  authority  to 
enforce  legislation  against  offensive  trades,  which  was  brought  under  our  notice,  is 
that  already  referred  to  in  our  account  of  the  salt  works,  where  repeated  prosecutions, 
followed  by  convictions  and  the  infliction  and  payment  of  fines,  had  no  effect.  Had 
they  been  persisted  in  they  would,  we  were  assured  by  the  manufacturers,  have 
driven  the  trade  out  of  the  district,  a  result  obviously  undesirable,  and  not  in  fact 
desired  by  the  prosecuting  authorities.  This  instance  serves  to  show  the  inapplica- 
bility, in  the  case  of  important  manufactures,  of  the  existing  law,  and  the  necessity 
for  prnyiding  a  system  of  prevention  better  adapted  to  the  character  of  the  evil.  Not 
the  suppression  of  the  manufactures,  but  the  improvement  of  processes,  and  the 
gradual  adoption,  voluntarily  or  by  compulsion,  of  such  improvements  is  the  end  to 
be  arrived  at. 

Suggestion  To  the  suggestion  that  the  appointment  and  payment  of  inspectors  might  be  com- 
menTof  in*'  ^^^^^"^  counties,  either  singly  or  in  union,  it  was  objected  that,  as  large  portions 
spectors  by  o£  counties  Suffer  no  damage  from  these  works  and  would  derive  no  benefit  from 
county  au-  their  inspection,  insuperable  opposition  would  be  raised  to  their  being  burdened  by  a 
thonties.       j^q^  rate.     For  instance,  Northumberland  contains  1,249,299  acres  and  12  unions. 

Works  emitting  noxious  vapours  are  found  in  portions  of  five  of  these  unions,  con- 
taining 417,873  acres.  The  remaining  seven,  comprising  831,426  acres,  are,  with  the 
exception  possibly  of  a  few  coke  ovens,  absolutely  free  from  such  works,  and  a  similar 
state  of  things  exists  in  Durham,  Lancashire,  Cheshire,  Glamorganshire,  and  Lanark- 
shire, the  seats  of  nearly  all  these  works. 
Suggestion  A  plan  more  feasible,  and  open  to  fewer  objections,  would  be  to  empower  the 
oT  ^HDu^'s^'of  ^^^^^  Government  Board  to  form  groups  of  districts  including  both  works  emitting 
districts.^  °  noxious  vapours  and,  as  nearly  as  possible,  the  localities  affected  by  them.  The  urban 
and  rural  sanitary  districts  within  which  such  works  and  localities  are  situate  would 
constitute  the  units  of  the  respective  groups,  so  as  to  avoid  the  necessity  of  defining 
districts  with  new  areas  and  boundaries.  One  such  district  might  include  the 
Lancashire,  Flint,  and  Cheshire  works  ;  a  second  might  include  the  works  on  the  banks 
of  the  Tyne  ;  a  third  might  include  those  on  the  banks  of  the  Thames ;  and  a  fourth 
those  of  Swansea,  Aberavon,  ISFeath,  Taibach,  Llanelly,  and  Pembrey.  In  each  of 
these  districts  ample  employment  could  be  provided  for  the  whole  time  of  one  or  more 
resident  inspectors.  Their  areas,  including  a  considerable  number  both  of  urban  and 
rural  sanitary  districts,  containing  both  works  and  lands  affected  by  the  vapours, 
would  be  large  enough  to  secure  a  complete  representation  of  the  interests  both  of 
manufacturers  and  agriculturists.  The  machinery  provided  by  the  Public  Health  Act, 
1875,  for  the  union  of  districts  for  certain  purposes,  among  which  are  the  election  of 
representatives  and  the  raising  of  rates,  would  appear  to  be  available  for  the  purposes 
of  this  suggested  combination.  The  inspectors  would  be  appointed  by  the  joint  board 
so  constituted,  subject  to  the  approval  of  the  Local  Government  Board,  and  after 
undergoing  an  examination  conducted  by  persons  appointed  and  under  regulations 
framed  by  that  department,  or  after  satisfying  such  other  test  of  efiiciency  as  the 
department  may  prescribe.  It  would  be  their  duty  to  report  periodically  to  the  chief 
inspector,  who,  as  .now,  should  be  appointed  and  paid  by  Government,  and  whose 
duty  it  would  be  to  enforce  uniformity  of  action  in  the  conduct  of  inspection  as 
between  the  several  districts,  and  to  maintain  a  standard  of  efficiency  at  once  high 
and  equal. 

It  must  be  admitted  that  many  reasons  can  be  urged  in  favour  of  this  system.  It 
charges  primarily  with  the  protection  of  their  interests  those  who  have  the  strongest 
motives  for  defending  them.  It  invests  them  with  the  duty  of  paying  for  such  protec- 
tion, subject  to  such  contribution  as  the  Government,  having  regard  to  the  powers 
of  control  and  supervision  reserved  to  it,  might,  on  the  analogy  of  the  medical  officers 
of  health  under  the  Public  Health  Act,  be  disposed  to  make.  It  provides  for  the 
districts  which  contain  far  the  largest  number  of  offensive  manufactures. 

But  it  is  obvious  that  a  system  of  inspection  suitable  to  the  four  districts  above 
named,  in  which  the  works  are  collected  in  contiguous  and  adjacent  localities,  could 
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not  be  made  applicable  to  the  large  number  of  scattered  works  still  unprovided  for,  and 
that  special  arrangements  would  be  requisite  for  the  appointment  and  payment  of 
inspectors  for  places  so  distant  from  each  other  as  Grlasgow,  Birmingham,  Sheffield, 
and  other  parts  of  Yorkshire,  Bristol,  Devonshire,  and  Cornwall,-* and  the  few  works 
in  Ireland.  To  combine  such  localities,  and  to  provide  machinery  for  the  appointment 
of  inspectors  and  the  apportionment  of  rates,  would  be  a  task  so  difficult  as  only  to  be 
undertaken  for  reasons  of  overpowering  force. 

It  seems,  however,  reasonable  to  believe  that  when  all  works  emitting  noxious 
vapours  shall  have  been  subjected  to  inspection,  and  the  best  available  processes 
recognised  and  introduced,  inspection  of  these  isolated  manufactories  might  at  some 
future  time  safely  be  confided  to  the  local  sanitary  authorities,  the  general  supervision 
still  remaining  in  the  hands  of  the  central  government. 

While,  however,  much  may  be  said  for  such  a  system  of  local  inspection,  there  are  Observation 

aro-uments  which  tell  in  favour  of  the  extension  of  the  present  system  of  central  on  central 
.  .  X  ^  inspection 

mspection. 

In  the  first  place,  it  would  be  uniform,  and  applicable  alike  to  the  great  aggregations 
of  works  in  Lancashire  and  Grlamorganshire,  to  those  on  the  banks  of  the  Tyne  and 
Thames,  and  to  the  isolated  works  scattered  over  Great  Britain  and  Ireland. 

Secondly,  although  the  proposed  system  of  local  inspection  weakens  the  force  of 
many  of  the  objections  to  local  inspectors  urged  by  the  manufacturers,  it  does  not 
altogether  dispose  of  them.  The  apprehension  of  their  unequal  action,  even  when 
confined  to  four  districts,  under  the  immediate  supervision  of  a  large  representative 
body,  and  subject  to  the  control  of  the  central  authority,  although  much  lessened, 
is  not  altogether  removed.  An  equal  standard  of  inspection  can  easily  be  main- 
tained by  a  chief  inspector  dealing  with  subordinates  appointed  by  Grovernment  and 
independent  of  local  control  ;  it  is  doubtful  whether  it  could  be  preserved  among 
officers  appointed  and  paid  by  local  authorities  and  subjected  to  local  influences 
of  varying  tendencies.  The  local  inspector  would  be  under  two  masters,  whose 
objects  and  desires  would  not  always  be  identical,  and  his  divided  allegiance  might 
aflPect  his  action  either  on  the  side  of  strictness  or  laxity.  Nor  would  the  authority 
of  the  chief  inspector  always  be  sufficient  to  prevent  this  diversity. 

Thirdly,  one  prominent  advantage  derivable  from  central  inspection  is  that  it  enables 
inspectors,  by  the  comparison  of  processes  adopted  in  various  districts,  to  suggest 
improvements  of  the  more  backward  works,  and  thus  gradually  to  secure  a  high  and 
uniform  level  of  good  management.  It  is  obvious  that  this  advantage,  perhaps  the 
greatest  arising  from  the  Alkali  Acts,  is  to  some  extent  diminished  by  a  system  of 
local  inspection.  Sub-inspectors,  acting  under  the  immediate  orders  of  a  central  chief, 
might  advantageously  be  removed  from  time  to  time  from  one  district  to  another,  with 
the  double  object  of  enlarging  their  experience  and  of  preventing  them  from  forming 
those  ties  of  intimacy  which  result  from  long  residence  in  the  same  districts,  and 
which  almost  inevitably  give  rise  to  suspicions  of .  partiality.  This  advantage  hardly 
appears  attainable  under  a  system  of  local  inspection. 

Fourthly,  there  is  reason  to  fear  that  the  manufacturers  would  submit  with  more 
reluctance  to  local  than  to  central  inspection.  They  have  some  confidence  that  a 
Government  inspector  will  not  press  on  them  with  extreme  severity,  nor  hold  them 
responsible  for  consequences  inseparable  from  their  manufacturing  processes,  however 
carefully  conducted.  They  will  not  feel  equally  secure  that  a  local  inspector,  reflecting, 
perhaps,  the  feelings  of  a  board  the  majority  of  which  might  be  composed  of 
representatives  of  the  agricultural  interest,  may  not  enforce  the  law  with  a  strictness 
which  might  be  fatal  to  them.  These  trades  cannot  be  carried  on  with  absolute 
innocuousness.  Occasional  forbearance  will  be  as  necessary  a  quality  in  an  inspector 
as  vigilance  or  firmness,  and  more  likely  to  be  found  in  a  Government  officer  than  in  a 
local  officer. 

While  therefore  we  are  unanimous  in  holding  that  for  the  reasons  already  given, 
inspection  under  the  extended  Alkali  Acts  cannot  be  entrusted  to  officers  appointed  by 
the  ordinary  sanitary  authorities,  we  are  divided  in  opinion  as  to  the  relative  superiority 
of  the  two  systems  just  described  and  discussed,  and  we  must  leave  it  to  Your 
Majesty's  Government  to  decide  which  of  the  two  they  will  recommend  for  adoption. 

With  respect  to  the  duties  of  the  inspectors,  we  recommend  that  a  head  inspector  Duties  of 
should,  as  at  present,  be  appointed  by  the  Local  Government  Board  at  a  liberal  salary,  so  inspectors 
as  to  secure  the  undivided  services  of  a  highly  competent  man,  who  should  be  provided 
with  a  laboratory  and  adequate  assistants.    With  their  assistance,  he  should  examine 
the  periodical  reports  of  the  sub-inspectors  or  local  inspectors,  and  prepare  from  them 
averages  (with  statements  of  number  of  tests  made,  &c.)  for  publication  in  his  annual 
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report.  He  should  keep  himself  acquainted,  by  occasional  visits  of  inspection,  with, 
the  general  condition  of  the  works  throughout  the  country,  and  cultivate  and  maintain 
such  a  knowledge  of  the  different  branches  of  manufacture  as  should  enable  him  to 
decide  whether  the  "  best  practicable  msans  "  are  adopted  to  reduce  to  a  minimum  the 
escape  of  noxious  vapours.  He  should  examine  personally  into  any  special  case 
reported  by  a  sub-inspector  or  local  inspector  in  which  more  than  an  exceptional 
infringement  in  regard  to  escapes  of  vapour  has  occurred,  or  in  which  the  adoption 
of  the  "  best  practicable  means  "  has  been  neglected. 

We  recommend  that  local  or  sub-inspectors  should  reside  at  the  principal  centres 
of  manufacture ;  that  they  should  give  their  whole  time,  with  the  exception  of  such 
other  public  duties  as  they  should  undertake  with  the  authority  of  the  Local  Grovern- 
ment  Board,  to  the  work  of  inspection,  and  should  (like  Your  Majesty's  Inspectors 
of  Schools  and  Mines)  keep  a  diary  showing  the  employment  of  their  time.  They 
should  make  monthly  reports  of  the  regular  inspection  of  the  works  in  their  districts, 
according  to  forms  prescribed  by  the  Local  Grovernment  Board;  and  their  reports 
should  include  statements  as  to  whether  the  "  best  practicable  means "  are  employed 
at  works  where  limits  of  acid  escape  are  not  prescribed,  as  well  as  the  results  of  such 
examinations  of  vapour  escapes  as  are  made  from  time  to  time  at  such  works.  They 
should  also  report  any  case  of  important  accidental  failure  to  comply  with  the  pre- 
scribed test,  and  of  any  negkct  to  apply  the  "  best  practicable  means  "  to  the  prevention 
of  vapour  escapes.    Their  visits  should  be  occasionally  made  at  night. 


Complaints  by  Witfiesses  of  Existing  Law. 


Complaints 
of  existing 
law. 


Objection  to 
s.  5.  of 
Alkali  Act, 
1874. 
Mactea~ 
6471  et  scq. 


Smith,  13. 
Muspratt, 
5111. 

Brock,  5454. 
Cross,  6231. 

Criticism  of 
Dr.  Eichard- 
son  on  enact- 
ments fixing 
limits  of 
escape  of 
gases. 

3107  et  seq. 
"  Best  prac- 
ticable 
means  " 
clause. 
Jiichardson, 
30S6. 


Impression 
that  owners 
of  works  are 
not  respon- 
sible. 
Garnett, 
2286.  Hoop- 
pell,  4461. 
Suggestions 
for  amend- 
ment of  the 
Alkali  Acts. 


We  proceed  to  mention  the  principal  complaints  made  by  witnesses  to  us  of  the 
existing  law  as  affecting  the  manufactures  which  are  the  subjects  of  our  inquiry.  We 
take  first  the  alleged  imperfections  of  the  special  statutory  legislation  which  is  embodied 
in  the  two  Alkali  Acts  of  1863  and  1874. 

Mr.  Mactear  objects  to  the  wording  of  the  fifth  section  of  the  Act  of  1874,  which 
provides  that  every  alkali  work  shall  be  carried  on  in  such  manner  as  to  secure  the 
condensation  of  muriatic  acid  gas  to  such  an  extent  "  that  in  each  cubic  foot  of  air, 
"  smoke,  or  chimney  gases  escaping  from  the  works  into  the  atmosphere  there  is  not 
"  contained  more  than  one  fifth  part  of  a  grain  of  muriatic  acid."  The  section,  in  his 
opinion,  bears  very  unequally  on  manufacturers,  and  renders  it  necessary  for  some 
manufacturers  to  dilute  the  chimney  gases  with  air  in  order  to  keep  the  chimney  escape 
down  to  one  fifth  of  a  grain  per  cubic  foot.  Mr.  Mactear,  however,  is  almost  alone  in 
the  expression  of  this  opinion  ;  and  it  appears  to  be  generally  agreed  that  the  mode  of 
testing  under  the  Act  of  1874  is  a  great  improvement  on  that  under  the  original  Act  of 
1863. 

Dr.  Benjamin  Ward  Richardson  criticises  the  principles  of  the  Alkali  Acts,  objecting 
in  the  first  place  to  enactments  which  require  the  condensation  of  a  given  amount  of 
any  particular  gas,  as  illogical.  Thus,  to  question  3120,  "  If  you  were  called  on  to 
"  advise  the  Government,  would  you  undertake  to  fix  the  exact  quantity  which  should 
"  be  legally  allowed  to  be  emitted  ?  "  he  replies,  "  There  is  only  one  logical  solution  of 
"  that,  in  order  that  the  thing  should  act  at  all,  that  is  to  say,  that  there  should  be 
"  none.  I  see  the  danger  of  the  minimum."  He  is  also  of  opinion  that  the  provision 
requiring  the  adoption  of  the  "  best  practicable  means  "  to  prevent  escapes  of  the 
noxious  gases  specified  in  section  9  of  the  Act  of  1874  is  too  indefinite  to  be  practically 
worked.  Experience  will  prove  whether  the  latter  proposition  is  correct  or  not ;  it 
being  remembered  that  a  similar  enactment  is  (so  to  speak)  on  its  trial  in  the  case  of 
the  Rivers  Pollution  Prevention  Act  of  1876.  And  the  fixing  a  standard  of  escape  of 
muriatic  acid  gas  is,  in  our  judgment,  the  only  practical  mode  of  working  a  system 
of  inspection  at  present. 

There  appears  to  be  an  impression  in  the  minds  of  a  few  witnesses  that  the  owners 
of  alkali  works  are  by  the  Alkali  Acts  to  some  extent  absolved  from  responsibility 
for  the  acts  of  their  workmen ;  but  this  impression  must  be  formed  on  an  imj^erfect 
acquaintance  with  or  misapprehension  of  the  contents  of  the  Acts. 

With  respect  to  amendment  of  the  Alkali  Acts,  Dr.  Angus  Smith  is  of  opinion  that 
standards  of  escape  might  now  be  fixed  by  law  for  nitric  acid  and  sulphuric  acid,  and 
his  views  are  supported  by  Mr.  Fletcher,  the  Lancashire  sub-inspector,  and  by  one  or 
two  Tyne  manufacturers,  including  Mr.  Glover,  the  inventor  of  the  condensing  tower 
which  bears  his  name.  On  the  other  hand,  the  Lancashire  manufacturers  appear  to 
think  that  a  fixing  of  such  standards  in  the  present  state  of  chemical  knowledge  would 
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inflict   hardship  on  the  manufacturers.     We  coincide  with   the  above  views  of 
Dr.  Angus  Smith. 

Dr.  Smith  is  also  of  opinion,  though  not  without  some  hesitation,  that  a  standard  Standards  of 
might  be  enacted  for  the  escapes  of  chlorine  which  are  liable  >.to  take  place  in  the  ^^'^^'-^^^ 
manufacture  of  bleaching  powder ;  but  the  manufacturers  apparently  entertain  the  297.  *  *' 
same  objection  to  this  proposal  as  in  the  case  of  sulphuric  acid.  Fletcher, 

Generally  as  regards  escapes  of  vapours  from  the  works,  Dr.  Smith's  view  appears  to  6815. 
be  that  the  Local  Grovernment  Board  should  have  power  by  provisional  order  from 
time  to  time  to  increase  the  stringency  of  the  existing  Acts,  by  requiring,  for  example, 
the  condensation  of  a  larger  per-centage  of  gases,  or  by  bringing  new  gases  within  the 
operation  of  the  Acts. 

The  provision  of  the  Alkali  Act  of  1863,  disabling  individuals  from  proceeding  for  Eecovery  ot 
penalties  under  it,  was  represented  to  us  by  witnesses  at  Liverpool  as  unsatisfactory,  ^^JI^*^^^^' 
and  it  was  urged  that  the  sanitary  authorities  of  districts  damaged  or  suffering  from  2327.  ' 
nuisance  ought  to  be  allowed  to  proceed.    We  have  already  mentioned  a  similar  recom-  Thomely, 
mendation  of  the  Select  Committee  of  1862,  to  the  effect  that  penalties  under  the  2343. 
legislation  proposed  by  them  should  be  recoverable  at  the  suit  of  any  individual. 

As  the  infractions  of  the  Act  involve  injuries  to  health  as  well  as  to  property,  we  are 
prepared  to  recommend  that  the  local  sanitary  ^.uthority  should,  with  the  consent  of 
the  Local  Grovernment  Board,  have  power  to  prosecute  for  offences  under  this  Act 
arising  within  their  districts  or  affecting  their  districts. 

In  connection  with  the  suggestions  for  amendment  of  specific  provisions  of  the  Alkali  Extension  ol 
Acts,  must  be  considered  the  proposals  made  before  us  for  the  extension  of  similar  ^^q^Jj^^*^*^ 
legislation  to  other  works  which  evolve  noxious  or  offensive  vapours,  and  which  are  not  -v^orks. 
at  present  under  inspection.     These  proposals  are  to  the  effect  generally  that  the  a.  Smith,  42. 
works  specified  ought  to  be   subject  to  inspection,  and   they  extend  to  cement  Potter,A5M. 
works,  chemical  manure  works,  copper  works,  glass  works,  lead  works,  potteries,  salt  ffewitt,7064.. 
works,  spelter  works,  sulphate  of  ammonia  works,  and  tar  distilleries,  with  dissent, 
however,  on  the  part  of  some  witnesses  as  to  copper  works,  glass  works,  and  potteries. 

We  recommend  that  in  chemical  manure  works  the  adoption  of  the  best  practicable 
means  for  prevention  of  escapes  of  noxious  and  offensive  vapours  be  required ;  that  in 
sulphuric  acid  works  an  escape  of  more  than  one  grain  of  sulphur  or  half  a  grain  of 
nitrogen  in  the  form  of  any  of  its  acids  contained  in  one  cubic  foot  of  exit  gases  be 
prohibited ;  and  that  in  gas  liquor  works,  sulphate  of  ammonia  works,  and  tar 
distilleries,  the  adoption  of  the  best  practicable  means  for  preventing  escapes  of 
sulphuretted  hydrogen  be  required. 

With  respect  to  the  other  works  above  mentioned,  we  recommend  that  they,  as  well 
as  arsenic  works,  cobalt  works,  galvanising  works,  nickel  works,  tin  plate  works,  and 
works  for  the  manufacture  of  dyes  from  coal  tar  derivatives,  be  placed  under  the 
supervision  of  inspectors,  who  should  have  a  power  of  entry  and  inspection,  and 
should  be  required  to  report  their  proceedings  to  the  chief  inspector  under  the  Local 
Government  Board.  And  we  further  recommend  that  the  Local  Government  Board 
be  empowered  from  time  to  time  by  provisional  order  to  be  confirmed  by  Parliament, 
either  to  fix  standards  of  escape  or  to  require  the  adoption  of  the  best  practicable 
means  for  preventing  escapes. 

We  are  of  opinion  that  while  at  present  the  above  works  cannot  be  brought  under 
legislation  such  as  that  of  the  Alkali  Acts,  yet  their  inspection  by  skilled  and 
experienced  inspectors  would  be  a  great  public  advantage.  A  series  of  observations 
would  be  made  and  recorded,  and  a  knowledge  of  them  diffused,  which  would  lead  to 
the  invention  of  improved  processes  and  remedies  for  mitigating  noxious  vapours  ;  and 
from  this  indirect  pressure  considerable  results  may  be  expected. 

It  was  suggested  to  us  that  a  veto  might  be  given  to  a  government  department.  Other  sug- 
such  as  the  Local  Government  Board,  on  the  erection  of  new  chemical  works  in  gfstions. 
districts  where  such  works  do  not  at  present  exist,  or  more  generally  on  the  erection  ^""""'P^^^^ 
Ot  any  new  chemical  works  whatever.    In  the  opmion  of  some  witnesses  such  a  veto  2482. 
might  be  entrusted  to  urban  sanitary  authorities,  as  in  the  case  of  certain  trades  under  Davenport, 
the  Public  Health  Act.  '  1967, 2041. 

We  are  unable  to  concur  in  either  of  these  suggestions.    The  exercise  of  such  a  veto  2^5""^^^' 
scarcely  seems  to  us  a  legitimate  function  of  a  Government  department;  while  to  Tai/hr, 
entrust  the  power  to  urban  sanitary  authorities  would  entirely  fail  of  its  object,  since  2614. 
the  damage  and  nuisance  are  often  most  severely  felt  in  adjoining  rural  sanitary 
districts,  the  authorities  of  which  would  have  no  voice  in  the  matter.  11,552. 

The  most  comprehensive  proposal  is  that  of  the  Lancashire  sub-inspector  under  the 
Alkali  Acts,  Mr.  Fletcher,  who  suggests  that  a  general  Act  might  perhaps  be  passed 
requiring  the  employment  of  the  "best  practicable  means"  for  the  prevention  or 
mitigation  of  all  noxious  vapours. 
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Complaints 
of  law  as  to 
recovery  of 
damages. 
Tipping, 
1851. 
Pardey, 
1897. 

Davenport, 

1952. 

Carr- 

Ellison, 

3503. 

Davenport, 
2045. 


Same  diffi- 
culty in  cases 
of  nuisance. 
Garnett, 
2285. 

Suggestions 
for  amend- 
ment of  the 
law. 

Brocklebank, 

2260. 

Garnett, 

2331. 

Thornely, 

2343. 

Wallace, 

4132. 

Forster, 

4195. 

Carr- 

Ellison, 

4239. 

Pardey, 

1899. 

Davenport, 
1966. 
Ryder, 
2063. 

Keates,?,2Q2. 
Uussell, 
11,815, 
11,847. 


Scheme 
suggested  by 
Mr.  Eeiily. 
Rcilly, 
12  995  et  seg. 


We  have  as  yet  only  incidentally  alluded  to  one  of  the  topics  brought  most  pro- 
minently before  us.  Complaints  were  again  and  again  repeated,  as  they  were  before 
the  Select  Committee  of  1862,  that  the  law  affords  no  adequate  redress  for  the 
destruction  of  property  by  acid  and  sulphur  escapes  from  (more  especially)  alkali  and 
copper  works.  A  man  whose  field  of  wheat  (for  example)  has  been  blasted  by  an  escape 
from  an  alkali  or  copper  works  cannot  (it  is  alleged)  succeed  in  an  action  for  damages 
or  other  legal  proceeding,  unless  he  can  point  out,  and  trace  home  the  damage  to,  some 
particular  offender.  This  becomes  absolutely  impossible  where  works  are  thickly 
congregated  together  as  at  Widnes  and  St.  Helens,  the  result  being  that  where  the 
damage  to  crops,  timber,  hedges,  and  vegetation  generally  is  greatest,  the  chance  of 
redress  is  least.  Further,  the  power  to  remove  county  court  actions  into  a  superior 
court,  which  is  almost  invariably  exercised  by  manufacturers,  is  said  to  amount  almost 
to  a  denial  of  justice  to  persons  of  the  class  of  farmers  and  market  gardeners. 

For  instance,  Mr.  Pardey,  aland  agent  examined  at  Liverpool,  says,  "  I  think  40  actions 
"  were  commenced  in  the  county  court  at  the  same  time,  and  the  manufacturers  then 
"  removed  them  into  the  superior  courts  at  very  great  expense,  and  when  they  came 
"  to  trial,  possibly  one  man  may  have  had  to  suffer  to  the  extent  of  40/.,  and  he  had  to 
"  apportion  that  40Z.  among  20  or  30  chimneys,  and  it  was  utterly  impossible  to  do  it. 
"  In  some  cases  they  went  to  arbitration,  and  some  five  or  six  recovered,  but  the 
"  expense  of  recovering  was  so  great  that  the  whole  thing  was  given  up." 

The  same  difiiculty  exists  with  respect  to  mere  nuisance  as  distinguished  from  actual 
injury  to  property.  Persons  whose  houses  are  rendered  almost  uninhabitable  by  the 
stench  of  sulphuretted  hydrogen  from  Widnes  or  St.  Helens  waste  heaps  appear  to  be 
practically  without  any  remedy  whatever. 

We  took  evidence  as  to  amendment  of  the  law  respecting  the  recovery  of  damages 
from  two  gentlemen  eminent  at  the  bar,  Mr.  Russell  and  Mr.  Eeilly,  who  at  our  request 
had  given  special  attention  to  the  subject ;  and  we  also  received  suggestions  from 
other  witnesses,  which  we  shall  now  mention. 

As  to  the  fact  of  damage,  and  even  as  to  the  amount  of  damage,  there  is  (speaking 
comparatively)  but  little  difficulty.  The  difiiculty  to  be  got  over  is  the  apportionment 
of  damage  among  the  owners  of  the  different  works  that  have  contributed  to  it. 

Several  gentlemen  of  great  local  experience  advocated  the  appointment  of  a  valuer, 
by  agreement  among  the  manufacturers,  or  by  G-overnment,  or  the  employment  of  the 
present  alkali  inspectors  to  assess  damages  for  a  given  district,  giving  power  to  sue  the 
manufacturers  of  that  district  in  the  aggregate,  and  leaving  the  manufacturers  to 
apportion  the  amount  arrived  at  by  the  valuer  among  themselves.  Others  thought  that 
the  apportionment  also  might  be  entrusted  to  the  otficer  who  assessed  the  amount  of 
damage. 

It  was  also  urged  that  the  power  of  removing  cases  by  certiorari  from  the  county 
court  should  be  taken  away. 

It  thus  appears  that  there  is  a  substantial  agreement  among  the  complaining  witnesses 
on  the  principles,  (1),  of  establishing  something  in  the  nature  of  a  local  tribunal  to  deal 
with  cases  of  damage;  and,  (2),  of  making  the  manufacturers  within  a  given  area 
collectively  liable  for  the  injury  and  nuisance  to  their  neighbours  which  they 
collectively  cause. 

Mr.  Russell  would  give  a  Grovernment  inspector  jurisdiction  to  finally  settle  small 
questions  of  damage,  while  in  others  he  would  make  it  imperative  on  the  plaintiff  to 
obtain  the  report  of  an  inspector  before  commencing  proceedings.  He  also  suggests 
that  a  judge  in  chambers  might  be  empowered  to  refer  an  action  for  damages  to 
arbitration  without  the  preliminary  of  a  trial. 

Mr.  Reilly  formulates  a  complete  scheme  for  establishing  and  enforcing  the  collective 
liability  of  manufacturers  for  damage,  which  may  thus  be  summarized : 

Where  there  are  collections  of  works  contributing  to  damage,  a  district  should  be 
formed  by  the  Local  Government  Board  (probably  by  provisional  order) ,  within  which 
the  owners  of  all  works  emitting  damaging  vapours  should  be  registered,  and  be 
collectively  liable.  The  districts  should  be  formed  with  regard  to  the  special  circum- 
stances of  each  case. 

A  person  seeking  to  recover  compensation  for  damage  caused  by  any  works  within 
the  district  would  be  entitled  to  bring  his  action  against  a  nominal  defendant  on  behalf 
of  all  the  registered  owners,  and  to  have  execution  on  his  judgment  against  any 
individual  owner,  and  should  be  limited  to  this  form  of  action.  If  the  judgment  were 
not  satisfied  out  of  a  common  fund  established  by  such  owners,  the  individual  against 
whom  execution  was  had  would  be  entitled  to  contribution  from  the  other  owners. 

The  proof  of  damage  and  the  amount  of  damage  should  be  established  in  the  ordinary 
way,  before  the  ordinary  tribunals. 
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The  apportionment  of  damage  should  be  left  entirely  to  the  manufacturers  themselves, 
clothed  with  whatever  powers  may  be  necessary  for  the  purpose.  They  might  form 
a  collective  fund,  in  anticipation  of  claims  arising,  or  they  might  _  appoint  some 
standing  officer,  well  acquainted  with  the  district  and  with  the  various  works,  to 
undertake  the  task  of  apportionment  in  each  particular  case,  wi&ose  decision  should 
be  made  binding  on  all  the  registered  manufacturers  in  the  district.  Mr.  Reilly 
observes  that  in  practice  such  a  scheme  as  that  suggested  by  him  appears  to  work  well, 
and  that  it  is  not  unfair  that  a  body  of  men  who  do  collective  mischief  should  submit 
to  a  collective  liability  for  it.  He  also  points  out,  in  addition  to  other  benefits  which 
might  be  expected  to  result  from  such  a  scheme,  that  it  would  tend  materially  to  relieve  13,034. 
individual  manufacturers. 

In  considering  the  above  suggestions,  it  must  be  borne  in  mind  that  procedure  in 
cases  of  the  nature  alluded  to  has  very  recently  been  facilitated  by  the  Judicature  Acts 
and  the  Rules  of  Court  made  under  their  authority.  For  example,  a  plaintifi"  may  now 
join  as  defendants  all  persons  against  whom  the  right  to  any  relief  is  said  to  exist, 
whether  jointly,  severally,  or  in  the  alternative ;  and  judgment  may  be  given  against 
any  one  or  more  of  the  defendants  according  to  their  respective  liabilities.  And 
where  in  any  action,  whether  founded  upon  contract  or  otherwise,  the  plaintiff  is  in 
doubt  as  to  the  person  from  whom  he  is  entitled  to  redress,  he  may  join  two  or 
more  defendants,  to  the  intent  that  in  such  action  the  question  as  to  which,  if  any,  of 
the  defendants  is  liable,  and  to  what  extent,  may  be  determined  as  between  all  parties. 
Again,  the  court  itself  appears  to  be  invested  with  ample  powers  to  bring  before  it  all 
parties  who  ought  to  be  joined,  whether  as  plaintiffs  or  defendants,  in  order  to  enable 
the  court  effectually  to  settle  all  questions  involved  in  the  action.* 

These  rules  have  not  been  long  in  operation,  and  it  is  as  yet  too  soon  to  judge  of 
their  effects. 

In  these  circumstances,  although  we  are  fully  alive  to  the  extent  of  the  hardship 
which  was  pressed  upon  us,  we  are  not  prepared  to  recommend  the  establishment  of 
any  special  local  tribunal,  and  the  compulsory  reference  to  such  tribunal  of  these 
questions  of  damage.  Such  a  procedure  can  be  and  is  in  many  instances  resorted  to 
by  agreement,  and  we  think  that  its  more  general  adoption  would  be  attended  with 
advantage.  At  the  same  time  we  do  not  conceive  that  a  sufficient  case  has  been  made 
out  for  depriving  either  plaintiffs  or  defendants  of  their  right  to  have  their  cases 
decided  by  the  ordinary  courts  of  the  land.  Still  less  do  we  think,  with  reference  to 
'  Mr.  Russell's  suggestion  of  requiring  an  inspector's  report  before  allowing  an  action 
to  be  brought,  that  any  official  should  be  empowered  thus  to  restrain  a  man's  exercise 
of  his  ordinary  civil  rights. 

N'or  are  we  prepared  to  recommend  the  enactment  of  such  a  scheme  as  that 
formulated  by  Mr.  Reilly. 

In  the  absence  of  experience  of  the  working  of  the  new  system  introduced  by  the 
Judicature  Acts  and  the  rules  of  court,  we  are  averse  from  proposing  any  legislation 
of  a  novel  and  exceptional  character.  We  think  that  exceptional  legislation  should 
not  be  resorted  to  until  the  failure  of  the  existing  general  law  is  established  by 
experience. 

There  remains  the  suggestion  that  the  existing  power  of  removing  cases  by  certiorari 
from  the  county  court  to  the  High  Court  of  Justice  should  be  taken  away.  We  concur 
with  Mr.  Russell  and  Mr.  Reilly,  that  if  such  a  change  be  desirable  in  the  particular 
class  of  cases  before  us,  it  must  be  desirable  in  a  great  many  others,  and  should  be 
dealt  with  by  general  legislation. 

With  reference  to  cases  of  nuisance,  as  distinguished  from  cases  of  actual  damage, 
we  observe  that  the  Public  Health  Act,  1875,  contains  an  enactment  (section  255) 
which  facilitates  proceedings  against  persons  who  jointly  contribute  to  a  nuisance 
under  that  Act.t  The  principle  of  this  enactment  is  as  old  as  the  Nuisance  Removal 
Act  of  1855,  and  we  are  of  opinion  that  it  should  be  extended  to  all  cases  of  nuisance. 


*  Order  XVI.,  Rules  3,  6,  13,  &c. 

t  "  Where  any  nuisance  under  this  Act  appears  to  be  wholly  or  partially  caused  by  the  acts  or  defaults  of 
two  or  more  persons,  it  shall  be  lawful  for  the  local  authority  or  other  complainant  tq,  institute  proceedings 
against  any  one  of  such  persons  or  to  include  all  or  any  two  or  more  of  such  persons  in  one  proceeding  ;  and 
any  one  or  more  of  such  persons  may  be  ordered  to  abate  such  nuisance  so  far  as  the  same  appears  to  the 
court  having  cognizance  of  the  case  to  be  caused  by  his  or  then-  acts  or  defaults,  or  may  be  prohibited  from 
continuing  any  acts  or  defaults  which,  in  the  opinion  of  such  court,  contributes  to  such  nuisance,  or  may  be 
fined  or  otherwise  punished,  notwithstanding  that  the  acts  or  defaults  of  any  one  of  such  persons  would  not 
separately  have  caused  a  nuisance  ;  and  the  costs  may  be  distributed  as  to  such  court  may  appear  fair  and 
reasonable."    (38  &  39  Vict.  c.  55.  s.  255}. 
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It  may  be  here  added  that  most  of  the  defects  pointed  out  by  the  House  of  Lords 
Committee  of  1862  in  the  then  existing  Public  Health  and  ISTuisances  Removal  Acts 
and  similar  legislation  have  been  remedied  by  recent  statutes.  In  particular  those  Acts 
have  been  consolidated,  and  apply  uniformly  over  England,  exclusive  of  the  metropolis, 
without  any  process  of  adoption  by  local  authorities.  Inspectors  of  nuisances  have  been 
empowered  to  enter  premises  at  any  hour  when  any  business  causing  a  nuisance  is  in 
progress  or  is  usually  carried  on  ;  the  provisions  for  dealing  with  ofiensive  trades,  such 
as  blood  boiling,  bone  boiling, ' tallow  melting,  &c.,  have  been  made  applicable  to  all 
urban  sanitary  districts,  and  the  power  of  compelling  local  authorities  to  abandon 
summary  proceedings  before  justices  in  these  cases,  and  to  proceed  in  a  superior 
court,  has  been  taken  away ;  moreover,  local  authorities  have  been  empowered  to 
proceed  against  nuisances  which  affect  their  district  though  they  do  not  arise  within  it. 


Summary  of  Recommendations. 


Amendment  of  the  Alkali  Acts. 

Eeports  of  1.  That  the  number  of  the  inspector's  visits  to  each  work,  and  all  recorded  escapes, 
inspectors,     -with  the  names  of  the  works  in  which  they  occurred,  be  published  in  the  annual  report 

of  the  chief  inspector,  and  that  the  inspectors  be  empowered  to  inspect  plant,  and  be 

required  to  report  defective  plant  to  the  chief  inspector ;  such  reports  to  be  published. 
Acids  of  2.  That  the  escape  of  more  than  one  grain  of  sulphur  in  the  form  of  any  of  its  acids 

sulphur  and    contained  in  one  cubic  foot  of  exit  gases  be  made  an  offence  under  the  Acts, 
nitrogen.  That  the  escape  of  more  than  half  of  a  grain  of  nitrogen  in  the  form  of  any  of 

its  acids  contained  in  one  cubic  foot  of  exit  gases  be  made  an  offence  under  the  Acts. 
That  the  limitations  of  acid  escapes  specified  in  the  above  paragraphs  shall  not 

apply  to  the  production  of  sulphuric  acid  from  sulphur  gases  evolved  from  the 

treatment  of  sulphur  compounds,  where  otherwise  the  sulphur  gases  would  escape 

uncondensed  into  the  atmosphere. 

That  one  cubic  foot  of  exit  gases  shall  mean  one  cubic  foot  of  exit  gases  at 

60°  Fahrenheit  and  under  a  barometric  pressure  corresponding  to  30  inches. 

That  the  exit  gases  shall  in  each  case  be  collected  from  the  exit  flue  of  the 

chambers  before  entering  the  chimney. 
Alkali  waste.     8.  That  the  deposit  of  alkali  waste  so  as  to  cause  a  nuisance  be  made  an  offence 

under  the  Acts. 

That  the  permitting  acid  drainage  to  come  into  contact  with  alkali  waste  or  the 
drainage  from  alkali  waste  be  made  an  offence  under  the  Acts. 

That  the  permitting  alkali  waste  or  the  drainage  from  alkali  waste  to  come  into 
contact  with  acid  drainage  be  made  an  offence  under  the  Acts. 


Sulphuric 
acid  works. 


Chemical 

manure 

works. 


Coke  ovens. 


Extension  of  AlJcali  Acts. 

4.  That  all  works  in  which  sulphuric  acid  is  manufactured  for  sale  or  use  be  sub- 
jected to  inspection  under  the  Alkali  Acts,  and  that  the  escapes  of  sulphur  and  of 
nitrogen  in  the  form  of  any  of  their  acids  beyond  the  proportions,  and  subject  to  the 
exception  above  specified,  be  made  an  offence  under  the  Acts. 

5.  That  chemical  manure  works  be  subjected  to  inspection,  and  required  to  adopt  the 
best  practicable  means  for  preventing  escapes  of  noxious  or  offensive  gases. 

6.  That  sulphate  of  ammonia  works,  tar  distilleries,  and  gas  liquor  works  be  subjected 
to  inspection,  and  required  to  adopt  the  best  practicable  means  for  preventing  escapes 
of  sulphuretted  hydrogen. 

7.  That  all  coke  ovens  be  subjected  to  inspection ;  and  that  all  coke  ovens  erected 
after  the  passing  of  the  new  Act  be  required  to  adopt  the  best  practicable  means  for 
preventing  escapes  of  black  smoke  and  for  diluting  sulphur  compounds. 

That  on  complaint  of  nuisance  or  damage  established  to  the  satisfaction  of  the  Local 
Government  Board,  coke  ovens  existing  at  the  date  of  the  new  Act  be  required  to 
adopt  the  best  practicable  means  for  preventing  escapes  of  black  smoke  and  for 
diluting  sulphur  compounds ;  a  period  of  three  years  being  allowed  for  compliance  with 
the  requirement.  - 

Ins]pection  of  WorJcs  not  already  dealt  with. 

workTnot^  ^'  '^^^^  arsenic  works,  cement  works,  cobalt  works,  dry  copper  works,  wet  copper 
under  Alkali  "^o^'^s  (so  far  as  regards  those  operations  which  correspond  to  those  of  dry  copper 
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works),  galvanizing  works,  glass  works,  lead  works,  nickel  works,  potteries  where  the 
salt  glazing  process  is  carried  on,  salt  works,  spelter  works,  tin  plate  works,  and  works 
for  the  manufacture  of  dyes  from  coal  tar  derivatives  be  placed  under  the  supervision 
of  inspectors  appointed  under  the  Act,  who  should  have  a  power  of  entry  and  of 
inspection ;  and  their  proceedings  should  be  reported  annually  to'^the  Local  Grovernment 
Board. 

9.  That  with  respect  to  any  of  the  above-mentioned  works,  the  Local  Grovernment 
Board  be  empowered  from  time  to  time  to  fix  by  provisional  order  to  be  confirmed 
by  Parliament,  a  standard  of  escape,  or  to  require  the  adoption  of  the  best  practicable 
means  for  preventing  escapes. 

Recovery  of  Damages,  Sfc. 

10.  In  all  cases  of  nuisance  and  damage  alleged  to  be  occasioned  by  more  than  one  improve- 
individual,  the  court  should  be  clothed  with  full  powers  of  apportioning  damages  and  ment  of  pro- 
enforcing  contribution,  and  of  awarding  costs  as  among  all  or  any  of  the  alleged  cedure. 
contributories  to  the  nuisance  or  damage. 

All  whicli  we  humbly  certify  to  Your  Majesty. 


(L.S.) 

ABERDARE. 

(L.S.) 

PERCY. 

(L.S.) 

MIDLETON. 

(L.S.) 

WILBRAHAM  EGERTON. 

(L.S.) 

JAMES  C.  STEVENSON. 

(L.S.) 

F.  A.  ABEL. 

(L.S.) 

ALEX.  W.  WILLIAMSON. 

(L.S.) 

HENRY  E.  KOSCOE. 

(L.S.) 

W.  W.  HORNBY. 

13th  August  1878. 


Offices  of  the  Commission, 
2,  Victoria  Street, 

Westminster,  S.W. 


(L.S.)       GERALD  A.  R.  EITZGERALD, 

Secretary. 
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We  dissent  from  an  important  cliange  in  tlie  Alkali  Acts,  wHcli  is  recommended  in 
paragraph  4  of  page  33  of  the  Report. 

The  alkali  manufacturers  who  consented  to  the  passing  of  these  enactments  did  so 
on  the  condition,  among  others,  that  actions  for  the  recovery  of  penalties  under  the 
Acts  were  to  be  brought  by  the  inspector,  to  the  exclusion  of  local  sanitary  authorities 
and  of  individuals ;  and  the  manufacturers  cannot  be  expected  to  acquiesce  in  the 
recommendation  that  local  sanitary  authorities  with  the  consent  of  the  Local  Grovern- 
ment  Board  should  have  power  to  prosecute  for  offences  arising  within  or  affecting 
their  districts. 

The  existing  law  is  in  conformity  with  similar  legislation  as  to  the  inspection  of 
mines,  where  the  safety  of  life  is  the  reason  for  the  interference  of  Government, 
whereas  the  Alkali  Acts  were  passed  simply  or  mainly  for  the  protection  of  private 
property. 

The  provision  confining  prosecutions  to  the  inspector  is  the  safeguard  against  the 
ratepayers  money  being  used  for  the  benefit  of  private  property. 

The  Local  Grovernment  Board,  after  the  proposed  change  in  the  law,  might  consider 
that  their  consent  should  be  given  when  the.  local  body  charged  by  Parliament  with 
the  duty  thought  that  there  was  a  prima  facie  case  for  an  action.  It  would  be  there- 
fore necessary  that  provision  should  be  made  for  an  inquiry  before  their  sanction  was 
given,  and  that  the  manufacturer  should  be  entitled  to  appear  for  his  interests. 

On  the  other  hand,  in  the  event  of  the  Local  Grovernment  Board  referring  the 
application  to  the  head  inspector  for  his  report,  it  is  not  probable  that  that  ofl&cer 
would  advise  that  there  were  good  grounds  for  a  prosecution  in  a  case  in  which  he 
had  not  thought  it  to  be  his  duty  to  ask  the  sanction  of  the  Board  to  proceed  for 
penalties  under  the  Act. 

JAMBS  0.  STEVENSON. 
^   HENEY  B.  ROSOOE. 


I  disagree  with  the  last  clause  of  paragraph  1  in  the  Summary  of  Recommendations. 
The  chief  inspector  under  the  Acts  is  solely  responsible  for  the  Annual  Report,  and  he 
ought  not  to  be  obliged  to  embody  in  it  representations  of  his  sub-inspector,  which  he 
may  himself  believe  or  ascertain  to  have  been  made  without  sufficient  grounds. 

JAMES  C.  STEVENSON. 
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MINUTES   OF   EVIDENCE  - 


TAKEN  BEFORE  THE 


ROYAL  COMMISSION  ON  NOXIOUS  VAPOURS. 


Thursday,  3rd  August  1876. 


Present  : 

The  Right  Honouraule  LORD  ABERDARE  in  the  Chair. 


The  Right  Honourable  Viscount  Midleton. 
The  Honourable  Wilf,ra.ham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 
F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 


A.  W.  Williamson,  Esq.,  Ph.D.,  F.R.S. 
H.  E.  RoscoE,  Esq.,  F.R.S. 
Admiral  W.  W.  LIorni'.y. 

Gerald  A.  R.  FitzGerald,  Esq.,  Secretary. 


Robert  Angus  Smith,  Esq.,  Ph.D.,  F.R.S.,  examined. 


1.  {Chairman.')  You  were  the  first  inspector 
appointed  under  what  is  called  the  Alkali  Act  of 
1863;  how  long  did  you  remain  sole  inspector? — I 
was  never  sole  inspector  ;  that  is  to  say,  I  always  had 
four  sub-inspectors. 

2.  From  the  very  first  ? — Yes. 

3.  Is  that  your  present  nuiubei-  ? — Yes. 

4.  What  were  the  works  to  which  you  first  directed 
your  attention  ? — Works  in  which  soda  and  potash 
Averc  made. 

5.  Where  were  those  works  ? — The  largest  number 
were  in  Lancashire  and  at  Newcastle. 

6.  It  was  only  gradually,  I  suppose,  that  you  Avere 
able  to  inspect  these  works? — It  was  only  gradually 
that  we  learnt  how  to  inspect  them  well. 

7.  Did  you  find  on  the  part  of  the  manufacturers  a 
readiness  to  adopt  the  means  of  complying  with  the 
Act  ? — Yes,  very  fairly. 

8.  The  first  Alkali  Act  under  which  you  were 
appointed  was  the  Alkali  Act  of  1863  ? — Yes. 

9.  That   Act    was    amended,  and    its  operation 
enlarged,  by  the  Act  of  1874  ? — That  was  so. 

10.  Did  that  very  greatly  increase  your  employ- 
ment ? — Not  very  largely  ;  it  did  increase  it. 

11.  What  cliaracter  of  works  did  it  bring  under 
your  notice  ? — It  included  works  which  ai-e  commonly 
called  by  the  name  of  wet  copper  works,  where 
copper  ores  are  used  for  the  decomposition  of  salt  in  a 
part  of  the  process. 

12.  Did  you  consider  that  those  Acts  were  defective 
so  far  as  regarded  the  works  to  which  they  applied  ? 
— Yes,  especially  tlie  first  Act. 

13.  What  was  the  practical  difference  between  the 
first  and  the  second  Act?  — The  first  Act  demanded 
that  not  more  than  five  per  cent,  of  the  muriatic  acid 
evolved  in  the  operation  of  decomposing  common 
salt  should  escape  into  the  atmosphere.  The  second 
Act  demanded  that  the  gases  which  did  escape  should 
not  contain  more  than  one-fifth  of  a  grain  in  a  cubic 
foot  of  the  gases. 

14.  What  was  practically  the  difi'erencc  between 
those  two  provisions? — The  difference  was  greater 
probably  in  the  method  of  examination.  The  first 
was  involved,  and  rerpired  a  number  of  experiments 
and  calculations.  Some  people  were  unable  to  carry 
them  out,  and  some  people  had  little  faith  in  them. 
The  second,  however,  was  very  simple  ;  it  has  altered 
the  whole  style  of  examination.  It  is  carried  on  very 
easily  by  one  knowing  very  little  of  chemistry,  or  very 
little  of  mechanics,  and  it  has  made  such  a  change 
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that  now  I  think  every  work,  with  a  very  slight  ex- 
ception, has  a  chemist  examining  for  himself. 

15.  Did  this  legislation  effect  any  practical 
difference  in  the  amount  of  noxious  vapour  which  is 
pei-mitted  to  be  evolved  without  subjecting  the  owner 
of  the  works  to  prosecution  ? — Yes  ;  it  diminished  the 
amount  very  much  in  many  cases. 

16.  To  what  extent? — In  one  case,  for  example,  in 
order  to  reduce  the  amount  in  volume  to  one-fifth  of 
a  grain  per  cubic  foot,  it  was  necessary  to  condense 
to  the  extent  of  99  per  cent.,  so  that  one  per  cent,  only 
should  escape  ;  and  there  are  several  of  these  cases. 

17.  When  you  were  acting  under  the  first  Act,  did 
you  find  that  the  processes  adopted  by  the  mannfoc- 
turers  enabled  them  completely  to  comply  with  the 
Act  ? — They  were  quite  able  to  comply,  with  very 
great  attention,  but  it  required  constant  attention,  and 
tliere  were  several  difficulties  met  with. 

18.  Were  many  of  them  able  to  carry  their  com- 
pliance with  the  Act  to  a  far  greater  extent  than  the 
law  itself  required  ? — Yes. 

19.  I  suppose  that,  but  for  their  attention,  it  would 
have  been  impossible  to  have  carried  into  law  such  an 
enactment  as  the  Act  of  1874?  —  Quite  so. 

20.  Because,  according  to  you,  in  many  cases  the 
amount  of  noxious  vapour  permitted  to  be  evolved 
Avas  reduced  to  one-fifth  of  that  which  was  permitted 
by  the  Act  of  1863? — Yes;  it  depends  upon  the 
volume  of  air  going  up  the  chimney.  On  the  other 
liand,  tliere  are  cases  where  one  may  send  less  than 
one-fifth  of  a  grain  up  the  chimney,  and  send  up  also 
more  than  five  per  cent. 

21.  But  on  the  whole,  would  you  consider  that  the 
requirements  of  the  Act  of  1874  were  more  stringent 
than  those  of  the  Act  of  1863  ? — Decidedly  more 
stringent. 

22.  1  think  you  said,  in  answei-  to  a  question  whicli 
I  put  to  you  as  to  the  operation  of  the  Act  of  1863,  that, 
with  very  great  attention,  manufacturers  Avcre  able  to 
comply  with  its  provisions  ? — Yes. 

23.  If  very  great  attention  was  necessary  to  enable 
them  to  comply  witli  the  provisions  of  the  Act  of 
1863,  how  is  it  they  harve  been  able  to  accommodate 
themselves  to  the  more  stringent  Act  of  1874? — I  do 
not  say  that  less  attention  is  required ;  in  fact,  the 
same  amount  of  attention  probably  is  I'cquired,  and 
perhaps  a  little  more;  but  the  knowledge  of  conden- 
sation has  very  much  increased  since  tliat  time,  and 
manufacturers  are  now  in  a  very  different  position  to 
what  they  were  at  that  time.    One  reason  why  they 
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  did  not  consider  that  it  was  very  clearly  understood, 

and  very  few  of  them  did  pay  attention  to  it  them- 
selves ;  it  was  mostly  left  to  the  inspectors. 

24.  What  classes  of  works  have  been  able  to 
comply,  with  the  greatest  facility,  with  the  require- 
ments of  these  Acts  ? — Works  that  finish  the  soda 
process  completely.  They  use  a  very  large  amount 
of  fuel,  and  send  a  very  large  amount  of  air  up  the 
chimneys.  Works  which  do  only  half  the  process, 
that  is  to  say,  decomposing  salt  only,  and  which  do 
not  make  what  is  called  black  ash  or  refined  soda 
ash,  send  very  much  less  air  up  the  chimney,  and 
they  use  less  coal,  and  they  of  course  have  more 
difiiculty  in  diminishing  the  relative  amount  of 
escaping  muriatic  acid  to  the  total. 

25.  Those  are  the  class  of  works  which,  as  you  say, 
have  been  able  to  accommodate  themselves  to  the  Act 
with  the  greatest  facility  ? — Those  which  complete 
the  soda  ash  process. 

26.  Will  you  distinguish  between  those  manufac- 
turers who  can  most  easily  comply  with  the  Act,  and 
those  who  have  more  difficulty  in  doing  so  ?— Those 
who  complete  the  process  of  making  soda  ash  have 
least  difiiculty  ;  those  who  make  only  "  salt  cake,"  as  it 
is  called,  have  greater  difficulty,  because  they  use  less 
coal,  and  send  less  air  ud  the  chimney.  That  refers 
to  the  Act  of  1874. 

27.  I  gather  from  your  last  report  that  it  has  been 
necessary  to  apply  the  powers  of  the  Act  with  a 
good  deal  of  discretion  and  forbearance  ? — Quite 
necessary. 

28.  But  that  in  many  instances  manufacturers  who 
have  professed  themselves  to  be  unable  to  comply 
with  the  Act  have  ultimately  been  able  to  do  so  ? — 
Just  so. 

29.  Have  any  of  the  classes  of  the  works  put  under 
your  inspection  by  the  joint  operation  of  the  two 
Acts  proved  themselves  ultimately  unable  to  comply 
with  the  requirements  of  the  Acts? — I  do  not  think 
that  there  is  one  at  this  moment ;  I  do  not  mean  to 
say  that  every  day  that  they  are  examined  they  are 
according  to  the  Act.  That  is  not  yet  so,  but  every 
one  has  brought  itself  up  to  the  point  of  proving 
compliance  possible. 

30.  That  is  to  say,  that  when  the  woi'ks  of  the 
manufacturers  are  in  perfect  working  order  they  are 
able  to  comply  with  the  requirements  of  the  Acts  ? — 
In  every  case. 

31.  Would  you  go  to  the  extent  of  saying  that  not 
only  can  every  manufacturer  under  your  inspection 
fulfil  the  requirements  of  the  Act,  but  that  eveiy  one 
has  done  so,  with  the  exception  to  which  you  have 
just  now  called  attention  ? — Every  one  is,  I  believe, 
doing  so,  as  a  rule. 

32.  Have  you  ever  been  driven  to  take  legal 
proceedings  against  those  manufacturers  who,  being 
able  to  comply  with  the  Act,  have  yet  neglected  to 
do  so  ? — I  have  taken  legal  proceedings  in  four  cases 
of  the  kind,  where  I  believed  that  there  was  not 
proper  attention  given  to  our  objections. 

33.  How  have  you  ascertained  the  want  of  atten- 
tion ? — They  have  been  told  one  day,  and  no  proper 
attention  has  been  paid  the  next  day. 

34.  Has  that  been  through  the  medium  of  the 
sub -inspectors,  or  from  local  information  conveyed  to 
you  by  others  ? — Never  by  local  information.  We 
are  not  allowed  to  prosecute  except  from  direct 
information  either  from  myself  or  from  the  sub- 
inspectors. 

35.  I  suppose  that  if  you  or  the  sub-inspector 
received  information  of  neglect  of  the  Acts,  he  would 
then  make  inquiries,  and  upon  those  inquiries  a 
prosecution  might  be  instituted? — No;  I  believe  that 
the  Act  would  not  allow  that  ;  we  make  inquiries. 

36.  Do  you  mean  to  say  that  the  Act  compels  you 
to  close  your  ears  to  any  local  complaints  which  may 

—  be  made  as  to  the  neglect  of  the  Act  ? — No  ;  but  it 


does  not  allow  us  to  use  those  complaints  as  evidence 
in  bringing  a  prosecution. 

37.  That  was  not  the  purport  of  my  question  ;  tiie 
purport  of  my  question  was,  whether  information 
reached  you,  or  whether  you  directed  an  inspection, 
the  result  of  which  inspection  was  a  prosecution  ? — 
Upon  information,  I  should  make  or  direct  an  inspec- 
tion to  be  made. 

38.  I  wish  to  know  what  amount  of  assistance  you 
receive  in  the  discharge  of  your  duties  from  the  public 
interest  or  the  public  spirit  in  the  neighbourhood? — ■ 
There  are  occasional  complaints  from  almost  every 
district,  and  they  are  certainly  attended  to  at  once ; 
that  very  often  happens. 

39.  Then  is  it  your  opinion  that,  on  the  whole,  and 
subject  to  the  deduction  which  you  have  just  now  made, 
these  Acts  are  complied  with  by  all  the  works  to  which 
they  apply  ? — Yes ;  in  an  average  manner,  they  are 
more  than  complied  with. 

40.  The  beneficial  results  of  this  legislation  have 
been  a  good  deal  marred  by  the  existence  of  other 
neighbouring  noxious  works,  have  they  not  ? — That 
is  one  objection. 

41.  Are  you  of  opinion  that  any  of  those  works 
might  be  brought  under  legislation  similar  to  that  of 
these  Acts  ? — Certainly.  I  have  made  a  proposal  to 
the  Government  upon  the  subject  several  times. 

42.  What  classes  of  works  are  those  which  you 
think  might  be  brought  under  the  operation  of  similar 
Acts  ? — All  chemical  works  which  give  out  acids 
might  be  so  brought.  These  would  include  all  sul- 
phuric acid  works,  all  works  for  super-phosjihates  or 
chemical  manures ;  works  which  decompose  common 
salt  unwillingly,  that  is  to  say,  potteries  where  they 
use  salt  glaze  to  a  large  extent,  perhaps  glass  works 
where  they  use  common  salt  for  making  glass,  and 
probably  to  some  extent  the  common  copper  works, 
but  that  is  not  quite  a  settled  poiut ;  and  arsenic 
works. 

43.  In  respect  of  the  various  works  which  you 
have  mentioned,  are  you  of  opinion  that  in  all  those 
cases,  except  copper  works,  the  entire  mischief  arising 
from  the  noxious  gases  emitted  by  them  might  be  pre- 
vented ? — I  should  except  glass  works.  I  do  not  feel 
quite  sure  of  the  process  of  the  glass  works,  but  I  do 
not  despair  of  finding  one  which  might  be  included  in 
that  category. 

44.  Excepting  glass  works  as  well  as  copper  works 
you  think  that  with  respect  to  the  rest  all  the  mis- 
chief might  be  prevented  ? — Yes. 

45.  Do  you  think  that  those  beneficial  results  might 
be  obtained  without  serious  injury  to  the  pecuniary 
interests  of  the  manufacturers  ? — Quite  so.  I  am 
quite  certain  upon  that  point. 

46.  Have  you  ever  formed  any  estimate  as  to  what 
the  cost  of  giving  effect  to  the  legislation  has  been  to 
the  various  branches  of  the  works  under  your  inspec- 
tion ;  that  is  to  say,  the  original  cost  of  produce  and 
the  diminution  of  the  profits  of  the  manufacture.  I 
wish  to  know  what  additional  expense  has  been  cast 
upon  the  manufacturers  ? — I  am  not  quite  certain  that 
on  the  whole  there  has  been  any  expense  ;  that  is  to 
say,  I  believe  that,  taking  the  whole  trade  together,  it 
has  been  a  gain  to  some  manufacturers,  but  a  loss  to 
others. 

47.  In  what  manner  has  it  been  a  gain  to  him.' — 
The  amount  of  muriatic  acid  which  went  away  was 
very  great,  and  that  has  been  now  retained  and  made 
into  chlorine,  from  which  chloride  of  lime  is  manu- 
factured. 

48.  Is  a  ready  market  found  for  these  products  ? — 
Chloride  of  lime  is  one  of  the  very  large  trades  of  the 
kingdom  ;  it  is  a  growing  one,  and  it  is  a  very  impor- 
tant trade. 

49.  I  suppose  that  what  was  at  first  a  costly  experi- 
ment has  now  become  much  less  costly  ? — Less  costly 
on  account  of  the  gain  from  the  produce. 

50.  You  expressed  some  doubt  as  to  whether  a 
complete  compliance  with  the  Acts,  supposing  that 
the  Acts  were  made  to  apply  to  copper  works  and 
glass  works,  could  be  effected ;  are  you  of  opinion  that 
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in  those  two  cases  a  partial  compliance  with  the  Acts, 
diminishing  the  evil  effects  of  the  works,  might  be 
obtained  without  serious  cost  to  the  manufacturers  ? — 
A  partial  compliance  has  been  made  at  Messrs. 
Vivian's  works  at  Swansea,  and  at  Messrs.  Newton, 
Keates,  and  Company's  works  at  St.  Helen's.  I  am 
not  quite  certain  whether  it  has  been  done  in  other 
cases. 

5 1 .  Those  are  both  copper  works  ? — Yes. 

52.  Is  the  same  process  adopted  in  both  cases  ? — 
Substantially,  but  with  different  furnaces. 

53.  Have  the  works  at  St.  Heleii's  obtained  the  use 
of  Mr.  Vivian's  patent  ;  I  understand  that  he  has 
taken  out  a  patent  ? — When  I  say  the  same  pr-ocess, 
it  is  rather  chemically  the  same  process ;  they  use 
different  constructions  of  furnace ;  they  do  not  use 
at  St.  Helen's  that  furnace  which  is  called  Messrs. 
Vivian's  or  the  Gerstenhofer  furnace. 

54.  Is  the  I'esult,  so  far  as  the  emission  of  noxious 
vapours  is  concerned,  the  same  in  both  places  ? — Yes ; 
I  think  that  it  is  quite  the  same.  The  difference  is 
entirely  a  matter  of  convenience  and  expense  of  work- 
manship. 

55.  Can  you  estimate  at  all  what  diminution  has 
been  thus  effected  in  the  emission  of  noxious  vapours  ? 
— I  was  speaking  to  the  manager  of  one  of  these 
works,  and  I  asked  him  his  opinion.  He  said  that  at 
the  time  he  was  making  use  of  about  25  per  cent,  of 
the  sulphur,  but  he  did  not  expect  to  get  beyond,  I 
think,  30.  Perhaps  I  am  not  quite  right  in  these 
numbers,  but  I  am  not  far  wrong. 

56.  Then  70  per  cent,  of  the  sulphur  would  still 
escape  ? — Yes  ;  but  there  was  an  attempt  made  to  burn 
the  sulphur  of  the  regulus  of  the  copper  ore,  and  if  it 
succeeds  well  a  good  deal  more  than  30  per  cent,  will 
be  retained. 

57.  Have  you  yourself  personally  inspected  Mr. 
Vivian's  operations  at  Swansea  ? — I  have.  When 
Messrs.  Vivian  began  the  operation  at  Swansea,  I 
examined  it  very  carefully ;  but,  finding  that  result, 
and  finding  also  that  the  process  was  not  much  ex- 
tending, I  have  not  examined  it  again. 

58.  Mr.  Vivian  utilises  the  whole  of  this  noxious 
vapour  by  combining  it  with  other  elements,  and  so 
producing  manure  ;  does  he  not  ? — Yes  ;  that  is  to  say, 
all  that  he  can  condense  in  his  lead  chambers,  say  30 
per  cent  or  so. 

59.  Do  the  copper  manufacturers  at  St.  Helen's 
apply  their  noxious  vapours  to  the  same  object  ? — 
There  is  only  one  that  I  know  of. 

60.  You  did  not  estimate  what  was  the  amount  of 
noxious  vapours  thus  prevented  from  being  emitted 
at  Mr.  Vivian's  works  ? — No,  I  did  not  estimate  it, 
but  I  know  that  in  ordinary  cases  two  grains  per 
cubic  foot  of  sulphurous  acid  go  away  from  the  chim- 
neys of  the  copper  works. 

61.  You  do  not  know  what  diminution  in  that 
emission  has  been  effected  ? — A  certain  amount  of 
that  which  is  burnt  off  is  condensed.  I  had  perhaps 
better  write  off  that  process  a  little  more  carefully, 
lest  I  should  make  a  mistake. 

62.  I  do  not  want  you  to  give  me  a  strictly  and 
carefully  worded  scientific  answer ;  but  I  only  want  a 
rough  statement  of  the  proportions  which  are  neu- 
trahsed,  and  the  proportions  which  still  escape  under 
Mr.  Vivian's  system? — About  30  per  cent,  is  retained, 

63.  Are  you  aware  of  any  impediment  to  the  general 
use  of  this  process  at  the  other  copper  works  ? — No,  I 
am  not  aware  of  any. 

64.  Are  those  manufacturers  who  use  this  process 
in  the  possession  of  patents  ? — I  think  that  there  is  no 
patent  for  the  process  ;  there  may  be  a  patent  for  the 
particular  furnaxie  by  which  it  is  effected. 

65.  Would  not  that  come  to  the  same  thing  ? — No  ; 
there  are  other  furnaces. 

66.  Other  furnaces  which  have  produced  a  similar 
result  ? — I  think  so. 

67.  And  which  could  be  put  up  without  paying  any 
royalty  ? — Yes. 

68.  To  pass  from  copper  to  glass,  you  made  the 


same  sort  of  exception  in  favour  of  glass  works  as  you 
made  in  favour  of  copper  works  ? — Yes. 

69.  Will  you  be  good  enough  tq.tell  us  why  the 
law  should  not  apply  to  gjass  works  ? — There  is  the 
same  difficulty  with  glass  as  with  copper.  When  the 
furnace  is  very  hot  an  enormous  amount  of  very 
highly  heated  gases  is  going  up  the  chimney,  and  it 
is  difficult  to  cool  them  to  such  an  extent  as  to 
condense  the  acids  which  are  in  them. 

70.  To  what  extent  do  you  think  manufacturers 
might,  without  grievous  injury  to  themselves,  be 
compelled  to  neutralise  the  vapours  now  escaping 
fi'om  their  chimneys.  I  am  speaking,  of  course,  of 
glass  manufacturers  ? — I  do  not  think  that  the  glass 
makers  would  diminish  the  amount  by  any  process 
which  would  not  also  condense  the  whole.  It  would 
be  as  easy,  that  is  to  say,  to  condense  the  whole  as  to 
condense  a  part,  because  all  the  gases  which  go  up 
would  require  to  be  cooled ;  and  whether  that  could  be 
done  depends  upon  whether  they  would  be  able  to 
work  their  chimneys  with  a  fan  draught  instead  of 
what  is  called  a  pure  chimney  draught. 

7 1 .  These  glass  works  are  often  carried  on  in  the 
veiy  centre  of  large  populations,  are  they  not  ? — 
Yes. 

72.  Have  you  heard  complaints  of  the  miscliiefs 
arising  from  the  emission  of  vapours  from  glass 
works  ?  —  Not  frequently,  but  there  have  been 
complaints. 

73.  What  is  the  sort  of  mischief  which  they  cause  ? 
— The  destruction  of  trees  is  the  only  mischief  that 
I  have  ever  heard  attributed  to  the  vapours. 

74.  Do  they  affect  health  ? — There  has  been  no 
proof  that  they  ever  affect  health,  and  there  has  been 
no  such  complaint,  so  far  as  I  know. 

75.  Are  you  aware,  excepting  always  the  copper 
works  and  glass  works  so  far  as  you  have  excepted 
them,  of  any  works  or  manufactures  from  which 
noxious  vapours  are  emitted,  to  which  legislation  of 
this  sort  might  not  be  applicable  ? — I  do  not  think 
of  any.  There  are  a  great  many  so  very  small  that 
one  might  pass  them  over,  but  I  do  not  think  of  any 
large  works  at  present. 

76.  In  all  the  cases  affected  by  the  Acts  I  think 
that  the  neutralisation  of  the  noxious  vapours  has 
been  the  source  of  some  profit  to  the  manufacturers  ? 
—Yes. 

77.  A  profit  which,  to  some  extent,  if  not  entirely, 
has  covered  the  cost  of  the  process  which  the  manu- 
facturer has  been  obliged  by  law  to  adopt  ? — Yes. 

78.  But  are  there  not  noxious  vapours  affecting, 
if  not  the  value  of  property  or  health,  yet  the  enjoy- 
ment of  life,  fi'om  the  neutralisation  of  which  no 
profit  could  be  derived  ? — Yes.  In  answering  the 
question  that  there  were  no  other  works,  I  certainly 
forgot  one  or  two,  and  I  may  have  forgotten  more. 
There  is,  for  example,  the  vapour  from  cement  works. 
I  do  not  1  .lieve  that  any  valuable  product  could  be 
obtained  from  that;  but  although  no  valuable  substance 
could  be  obtained  from  cement  works,  the  heat  might 
be  obtained,  which  is  of  great  value,  and  utilised, 
and  this  is  done  in  one  or  two  ini-tances. 

79.  It  is  done  in  iron  works  continually,  is  it 
not  ? — It  is  done  to  a  large  extent  in  iron  works. 

80.  So  that  there  might  be  an  economy  of  heat, 
although  no  product  might  be  obtained  from  the 
process  ? — Quite  so. 

81.  Supposing  the  operation  of  these  Acts  to  be 
largely  extended,  and  supposing  the  principle  upon 
which  these  Acts  are  enforced  to  be  adopted,  would 
any  consider.able  increase  in  the  number  of  inspectors 
be  necessary  ? — I  have  thought  of  that  point  a  good 
deal,  and  with  varying  results ;  but  my  present  belief 
is  that  after  the  manufacturers  were  properly  taught 
there  would  be  a  very  small  amount  of  inspection 
requisite,  that  is,  after  they  had  been  induced  to 
make  the  works  in  a  proper  manner. 

82.  Your  inspectors  at  present,  I  suppose,  have 
charge  of  certain  districts  ? — Yes. 

83.  Will  you  be  good  enough  to  state  what  districts 
they  have  charge  of  ? — There  is  one  district  which 
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I  call  No.  1,  which  contains  Widnes,  St.  Helen's, 
Flint,  and  one  or  two  works  at  Bristol  and  Swansea  ; 
the  second  district  contains  the  eastern  part  of 
Lancashire,  and  the  district  round  Birmingham,  with 
Yorkshire,  and  one  or  two  woi'ks  in  London  ;  the 
third  district  includes  the  whole  of  the  Tyne,  Middles- 
borough,  and  Seaham:  and  the  fourth  includes  Scotland 
and  Ireland. 

84.  You  have  every  reason  to  believe  that  those 
.  inspectors  are  equal  to  the  work  assigned  to  them  ? — 

They  quite  understand  it,  and  I  think  that  they  are 
quite  able  for  their  work. 

85.  They  are  able  to  perform  it,  as  well  as  under- 
standing it  ? — Yes,  I  think  so. 

86.  You  have  not  answered  my  question  as  to 
whether  any  increase  would  be  necessary  ? — I  think 
that  there  would  be  a  little  increase  wanted,  perhaps, 
in  a  district  such  as  that  at  Newcastle,  and  such 
as  that  containing  St.  Helen's  and  Widnes ;  each 
ought  to  have  an  assistant  sub-inspector,  and  perhaps 
the  others  also. 

87.  But  if  all  the  works  which  emit  noxious  vapours 
were  under  inspection,  you  would  be  obliged  to  have 
an  inspector  in  London,  would  you  not  ?  —  Yes, 
there  would  require  to  be  one  in  London  ;  but  there 
are  not  many  works  of  the  kind  in  London.  I  am 
not  quite  sure  how  many  there  are  in  London,  I 
think  not  many. 

88.  Do  you  trace  much  mischief  to  property  or 
health  from  the  escape  of  coal  smoke  ? — There  is  a 
very  large  amount  of  destruction  of  trees  to  be  traced 
to  coal  smoke. 

89.  The  local  authorities  have  in  most  cases  the 
power  of  compelling  those  persons  who  use  coal  to 
adopt  all  available  processes  for  preventing  that  injury  ; 
have  they  not  ? — Yes,  in  most  large  towns. 

90.  Either  under  the  general  Acts  or  under  a  special 
Act  ? — Y'"es.  I  think  that  it  is  entirely  done  by  the 
local  authorities,  and  left  to  the  local  authorities. 

91.  Are  you  aware  of  any  of  them  who  exercise 
for  the  public  advantage  the  powers  thus  entrusted  to 
them  ? — I  do  not  know  any  place  in  the  North  which 
docs  it  well,  with  the  exception  of  Manchester.  They 
have  improved  the  condition  of  that  town  very  much. 

92.  What  steps  has  Manchester  taken  to  enforce 
the  law  ?— It  has  caused  policemen,  I  think,  or 
inspectors  at  any  rate,  to  watch  daily  and  houi-ly  the 
chimneys  offending. 

93.  And  to  see  that  the  smoke  is  consumed  ? — Yes. 

94.  Is  that  the  only  town  which  you  are  awai'e  of 
which  has  enforced  the  law  ? — It  is  the  only  town 
that  I  am  aware  of  which  has  done  it  systematically 
for  a  consideralDle  time. 

95.  Are  you  aware  of  any  town  whatever  besides 
Manchester  which  has  taken  any  steps  in  that  direc- 
tion ? — There  are  some  towns  which  have  taken  steps. 
I  have  read  of  convictions  in  other  towns  occasionally ; 
but  I  am  not  able  to  name  them  with  certainty  just 
now.  Very  many  have  begun  and  ceased.  Glasgow, 
for  example,  began  and  ceased,  or  did  little. 

96.  (Mr.  Stevenson.)  You  mean  to  say  that  they 
gave  it  up  ? — They  gave  it  up  i;o  a  large  extent,  and 
probably  all  the  towns  in  the  North  which  began  have 
to  a  large  extent  ceased. 

97.  {Chairman.)  The  power  of  interfering  with 
smoke,  I  believe,  exists  in  various  measures  in  various 
places.  Some  have  the  general  law  of  the  land  to 
apply ;  others  have  special  powers  granted  under 
their  local  Acts  ;  is  not  that  so  ? — I  know  that  there 
are  special  powers  in  the  case  of  most  of  the  large 
towns  ;  I  forget  the  general  law  at  present. 

98.  Would  not  manufacturers  in  places  in  which 
the  law  was  not  enforced  be  put  under  disadvantages 
compared  with  manufacturers  in  places  where  the 
law  was  enforced  ? — Yes. 

99.  You  must  have  had  considerable  experience, 
during  the  many  years  in  which  you  have  enforced 
these  Acts  which  have  been  put  into  operation,  with 
manufacturers  ;  and  not  only  with  manufacturers,  but 
with  persons  whose  property  has  been  injured.  Have 
3'ou  ever  heard  any  complaints  of  the  negligence  of 


the  local  authorities  to  enfoi'ce  the  Acts  against  the 
use  of  smoke  ? — Very  often,  in  many  towns. 

100.  Are  you  aware  of  appeals  having  been  made 
to  the  local  authorities  to  enforce  the  Acts  ? — There 
have  been  appeals,  but  I  could  not  refer  exactly  to 
them  at  present. 

101.  You  do  not  remember  the  particular  instances  ? 
— No.  I  heard  very  strong  complaints  only  the  other 
day  in  Glasgow. 

102.  And  in  the  towns  of  Lancashire  are  you 
aware  that  complaints  have  been  made  ? — Yes. 

103.  And  that  the  law  is  systematically  evaded  ?— 
To  a  large  extent. 

104.  For  what  reasons  do  you  suppose  that  the 
law  is  not  enforced  in  those  places  ? — I  believe  that 
the  real  reason  is  that  nobody  knows  a  ready  and 
convenient  mode  of  burning  smoke  which  he  can  put 
into  the  hands  of  a  workman. 

105.  Do  you  think  that  that  is  the  only  reason  ? — 
I  believe  that  that  is  the  real  and  only  reason.  If 
such  a  mode  could  be  found  out,  I  do  not  see  that 
there  would  be  any  other  reason. 

106.  Local  authorities  generally  consist  of  persons 
elected  to  their  position  by  the  ratepayers  ? — Yes. 

107.  Have  yon  ever  discovered  any  unvvillingness 
on  the  part  of  the  local  authorities  to  act  against  their 
neighbours,  irrespectively  of  the  objection  to  which  you 
have  just  referred  ? — The  universal  belief  in  most  of 
the  towns  is  that  that  is  the  reason, — that  those  who 
break  the  law  are  those  who  administer  the  law. 

108.  Then  there  is  another  reason  besides  the  want 
of  an  easy  and  effective  mode  of  consuming  the 
smoke  ? — I  think  that  that  would  cease  if  these  men 
had  a  simple  method  'of  doing  it ;  they  would  then 
have  no  inclination  to, break  the  law.", 

109.  Is  that  ojiinion,  that  there  does  not  exist  any 
very  simple  mode  of  consuming  the  smoke,  well 
founded  ? — Yes,  I  think  that  it  is  well  founded. 
There  are  several  efficient  modes,  but  they  involve 
either  mechanism  or  great  personal  attention. 

1 10.  Do  you  think  that  if  the  power  of  enforcing 
the  Act  Avere  entrusted  to  inspectors  named  by  the 
Government  they  would  have  any  practical  difficulties 
in  enforcing  the  Act  ? — At  present  I  think  they 
would. 

111.  Just  as  you  had  in  enforcing  the  Acts  upon 
the  manufactories  under  your  charge  ? — Yes. 

1 12.  But  you  succeeded  by  the  exercise  of  mixed 
discretion  and  firmness.  Do  you  see  any  reason  why 
inspectors  appointed  to  supervise  the  consumption  of 
smoke  might  not  succeed  in  the  same  manner  gra- 
dually.'— No.  I  think  that  they  might  succeed, 
although  it  is  a  more  complicated  question,  the  number 
of  chimneys  being  so  enormous. 

113.  Still,  if  the  law  were  enforced  against  one 
particular  manufacture  in  a  town,  the  pressure  upon 
the  others  to  pursue  the  same  process  would  be  too 
great  to  be  resisted  ;  would  it  not  ? — Yes.  I  think 
that  if  it  were  enforced  in  that  general  way  by  the 
central  Government,  better  methods  would  come  into 
operation  rapidly  and  easily. 

114.  Have  you  been  able  to  observe  any  manifest 
improvement  in  the  condition  of  landed  properties 
in  tlie  neighbourhood  of  those  works  under  your 
inspection  since  these  Acts  have  been  introduced  ? — 
I  am  afraid  that  I  cannot  say  "  Yes  "  to  that  question  ; 
but  I  should  say  that  the  extent  of  devastation  of 
trees  (the  chief  things  injured)  has  diminished ;  that 
is  to  say,  either  the  rate  of  deterioration  has  diminished, 
or  the  deterioration  has  ceased ;  that  is  all  I  can  say. 

115.  Where  have  those  advantageous  results  been 
secured  ? — At  the  very  spot  where  the  greatest 
amount  of  complaint  has  been  made,  namely,  on  Sir 
Richard  Brooke's  property  round  Runcorn.  If  one 
reads  the  evidence  which  was  given  to  the  Commission 
in  1862  upon  Noxious  Vapours;  one  sees  that  the 
amount  of  destruction  was  then  very  great  indeed  ; 
and  I  know  of  trees  which  were  destroyed,  before  I 
saw  the  place,  further  off  than  any  that  have  been 
destroyed  to  a  similar  extent  since  I  went  there  ;  but 
the  injury  was  partial,  and  not  so  widely  spread  as 
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now.    The  injury  is  in  general  slighter,  but  extends 
over  n  larger  area  of  ground. 

116.  The  works  have  considerably  increased,  I 
suppose,  since  that  time  ? — •Since  I  began  inspection 
the  works  have  increased  fourfold  ;  tliere  are  four 
times  as  much  coal  used,  and  four  times  as  much 
sulphur  used,  and  common  salt  decomposed  at 
Widnes. 

117.  Then  there  has  been  a  great  increase  in  those 
works  emitting  noxious  vapoui'S  over  which  you  have 
no  control  ? — Yes  ;  there  Avere  several  until  last  year 
over  which  we  had  no  control. 

118.  So  that  the  good  done  by  these  Acts  is  to  a 
considerable  extent  neutralised  by  that  circumstance  ? 
—Yes. 

119.  Is  there  any  district  where  the  works  consist 
exclusively  of  those  under  your  control  ? — There  is  no 
large  district. 

120.  Is  there  any  district  where  the  works  are 
principally  those  under  your  control  ? — Yes ;  at 
Widnes,  especially ;  that  is  the  most  concenti'ated. 

121.  I  think  that  it  is  stated  in  your  report  that 
much  of  the  mischief  done  in  the  neighbourhood  of 
Widnes  arises,  not  from  the  noxious  vapours  emana- 
ting immediately  from  the  works,  but  from  the  vapours 
arising  from  the  deposit  of  waste  in  the  neighbourhood  ? 
— I  would  not  say  mischief  to  trees  in  that  case,  but 
the  atmosphere  of  the  town  is  rendered  vei'y  unpleasant 
by  it. 

122.  Is  mischief  done  to  grass  ? — Yes,  whenever 
the  water  or  the  drainage  from  these  heaps  touches 
the  grass. 

123.  Are  there  not  cases  where  this  waste  is  depo- 
sited in  the  neighbourhood  of  water,  which  water  in 
times  of  flood  passes  over  fields  to  the  great  damage 
of  gi'ass  ? — I  would  go  to  St.  Helen's  and  the  drainage 
of  St.  Helen's  for  that.  There  is  a  great  deal  of  injury 
caused  by  the  sidphuroiis  compounds  in  the  Sankey 
brook  at  St.  Helen's. 

124.  Over  tliose  deposits  you  have  no  power? — 
No  power. 

125.  Do  you  think  that  it  is  within  the  power  of 
legislation,  without  serious  injury  to  these  trades,  to 
talic  measui'es  to  prevent  those  mischiefs  ? — I  think 
that  they  may  be  prevented,  not  with  injury,  but  with 
great  gain  to  the  trade. 

126.  How  ? — A  large  portion  of  the  sulphur  may 
be  taken  out  of  the  waste  matter  before  it  is  put  upon 
the  heaps.  There  is  one  manufacturer  now  who  is 
taking  out  35  tons  every  week  from  the  drainage  of  a 
lieap  near  his  works,  and  he  says  that  it  is  a  better 
trade  than  his  ordinaiy  trade  at  the  present  moment. 

127.  How  is  it  that  the  Lancashire  manufacturers, 
who  have  the  reputation  of  having  a  keen  eye  lo  their 
interests,  do  not  adopt  a  method  which  their  neighbour 
finds  so  profitable  ? — The  only  argument  that  I  have 
heard  is,  that  there  was  a  patent  for  it,  and  that  they 
did  not  wish  to  pay  a  patent  right.  The  patent  to 
which  they  alluded  has  expired. 

128.  Was  the  patent  in  the  possession  of  the  manu- 
facturer to  whom  you  refer  ? — No  ;  this  is  another 
manufacturer. 

129.  Ho  was  in  the  same  position  with  regard  to 
the  patent  that  the  others  were  in  ? — Ho  took  out 
another  patent  of  his  own.    That  was  in  Glasgow. 

130.  But  still  you  think  that  the  neutralisation  of 
a  very  large  portion  of  the  mischief  arising  from  these 
waste  heaps  might  be  effected  without  loss,  and  even 
often  with  profit,  to  those  who  are  now  causing  it  ? — 
T)ecidedly. 

131.  (  Viscount  Midlcton.)  Has  your  attention  been 
directed  to  the  potteries  in  Lambeth  ? — Yes. 

132.  Do  those  come  distinctly  under  your  inspec- 
tion ?— No. 

133.  There,  I  believe,  a  considerable  amount  of 
muriatic  acid  is  evolved  ? — There  is,  during  about  20 
to  40  minutes  whilst  glazing  is  going  on,  a  consi- 
derable escape  of  muriatic  acid  ;  that  occurs  near  the 
finishing  of  every  kiln.  It  probably  occurs  twice, 
and  not,  I  think,  so  much  as  thrice  a  week,  for  every 
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kiln  ;  and  where  there  are  many  kilns,  it  may  occur         7f.  A. 
frequently  in  the  week.  Smith,  Exq., 

134.  That  would  be  principally  in  the  process  of   PI'.D.,  F.B.S. 

placinir  the  glaze  upctti  the  pottery,  would  it  not? —  . 
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135.  Which  is  effected  by  throwing  common  salt 
upon  it  when  in  a  red  hot  state  ? — Yes. 

136.  Then  I  understand  that  those  potteries  are 
under  no  control  at  all.    Under  the  Act  you  have  no  , 
power  with  regard  to  thsm  ? — No.    They  do  not 
manufacture  sulphate  of  soda. 

137.  Are  there  not  also  in  Lambeth  and  Soutli- 
wark  veiy  extensive  soap  and  candle  works  ? — Yes. 
I  have  no  control  over  them. 

138.  Do  not  they  evolve  noxious  vapours ;  and  if 
so,  what  is  the  character  of  the  vapours  ? — I  do  not 
know  of  any  at  this  moment. 

139.  They  at  present  do  not  come  imder  your 
inspection  ? — No.  They  may  emit  unpleasant  va- 
pours, but  I  am  not  aware  at  this  moment  of  any 
vapours  which  would  destroy  vegetation. 

140.  Would  there  be  any  ditticulty,  supposing 
works  of  that  character  to  be  included  in  the  Act, 
with  your  stalf  of  inspectors  or  an  increased  staff"  of 
inspectors,  in  carrying  out  the  inspection  of  those 
works  in  the  same  way  as  that  in  which  you  at 
present  carry  out  the  inspection  of  the  alkali  Avorks  ? 
— That  is  such  an  entirely  diff'erent  style  of  inspection, 
that  a  different  class  of  inspectors  and  a  different 
kind  of  men  would  be  required.  1  am  not  quite 
prepared  to  say  what  I  should  advise  to  be  done  in 
the  case  of  works  of  that  sort. 

141.  Are  not  manufactures  of  somewhat  the  same 
character  as  those  in  Lambeth  also  carried  on  upon 
Bow  Common  ? — I  believe  so. 

142.  Do  any  of  those  manufactories  at  Bow  Com- 
mon come  under  j  our  inspection  ? — There  are  two 
small  ones  in  that  district.  One  is  veiy  trifling  on 
Bow  Common.  There  is  one  rather  larger  upon  the 
banks  of  the  Thames  at  North  Woolwich. 

143.  (3fr.  Stevenson.)  An  alkali  work  ? — An  alkali 
work  ;  but  we  have  very  little  to  do  on  Bow 
Common. 

144.  ( Viscount  Midlcfon.)  Is  there  any  other 
portion  of  the  Metropolitan  aiea  {I  mean  the  area 
within  the  eastern  district  of  the  Metropolis)  in  which 
manufactories  exist  which  come  under  j'-our  inspec- 
tion ? — Not  any. 

145.  But  there  are  portions  of  it,  are  there  not,  in 
which  manufactories  exist  emitting  noxious  vapours, 
but  which  are  not  subject  to  the  Act  ? — Yes,  de- 
cidedly. 

146.  {Mr.  Wdhraham  Egerton.)  I  wish  to  ask  you 
how  you  have  carried  out  your  prosecutions  under 
the  Act  of  1874,  and  by  what  piinciple  you  have 
been  guided  ? — I  have  not  had  any  prosecution  under 
the  Act  of  1874  ;  it  was  under  the  Act  of  1863. 

147.  Have  you  had  any  complaints  from  local 
parties  to  your  inspectors  of  the  infraction  of  the  Act 
of  1874  ? — A  great  many,  and  more  complaints  since 
the  works  were  improved  than  before. 

148.  Why  did  you  not  carry  out  any  prosecutions 
when  you  had  complaints  from  local  parties  ? — I  do 
not  know  the  meaning  of  complaints  made  by  other 
people.  I  can  only  go  upon  an  infraction  of  the  Act 
proved  by  experiments. 

149.  You  think,  therefore,  that  parties  who  locally 
suffer  should  have  no  power  of  complaining,  even 
through  your  inspectors  ? — On  the  contrary,  I  en- 
courage that,  because  whenever  any  complaint  is  made 
it  is  a  reason  for  examining  a  work  more  closely  ; 
but  the  public  cannot  tell  what  is  the  evil  ;  they 
cannot  tell  Avhether  it  is  muriatic  acid  or  sulphuric 
acid,  or  chlorine,  or  sometimes  whether  it  is  sewer 
gas ;  they  have  confounded  chlorine  with  sewer  gas. 

150.  What  encouragement  is  there  to  local  parties 
to  make  complaints  to  you  if  they  find  that  they  arc 
never  acted  upon  ? — They  are  always  acted  upon. 

151.  I  understood  you  to  say  that  on  these  com- 
jjlaints  being  made  you  directed  your  inspectors  to 
make  inquiries ;  but  I  further  understood  you  to  say 
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R.  A.  that  after  those  inquiries  had  been  made  you  had 
Smith,  Esq.,  never  brought  any  prosecution  ?— No. 
Ph.D.,  F.R.S.  152.  Then,  were  your  inquiries  such  as  to  satisfy 
g  j^g^g  you  that  you  could  not  bring  any  prosecution  against 
^'  '  the  parties  who  were  said  to  have  offended  against 
the  Act  ? — It  is  necessary  that  I  should  explain  the 
principle  upon  which  I  have  gone,  and  1  have  ex- 
plained it  in  my  various  reports.  The  Act  of  1874 
was  very  difficult  to  bring  into  operation  ;  that  is  to 
say,  it  required  a  very  great  deal  of  pressure  and  a 
very  great  deal  of  attention  to  bring  it  to  the  extent 
to  which  it  is  brought.  If  I  had  prosecuted  in  every 
case  where  there  was  an  infringement,  the  amount  of 
prosecutions  would  have  been  so  numerous  that  1 
think  there  would  have  been  great  opposition  to  it, 
and  very  properly.  I  set  about  pressing  gradually 
and  continuously  upon  every  one  until  the  proper 
condition  of  the  chimney  was  brought  about.  Now,  I 
can  only  say  that  that  has  been  done  pretty  fairly  ; 
only  very  lately,  perhaps  in  the  last  year.  But  there 
are  many  cases  now  where  it  is  extremely  difficult  to 
continue  well  that  condition,  and  I  thiiak  that  it  would 
be  extremely  unfair  to  prosecute  at  present  in  all  in- 
fractions of  that  condition.  I  therefore  work  simply, 
at  present,  by  advice  and  by  friendly  admouition,  and 
prosecutions  will  come  in  in  their  proper  time.  One 
further  reason  which  I  have  for  so  doing  is  this,  and 
it  is  a  very  important  one  :  — There  are  several  modes 
of  heating  salt-cake  ;  it  is  heated  in  salt-cake  furnaces, 
as  they  are  called.  By  one  method  the  furnace  is 
heated  by  a  fire  which  almost  completely  envelopes 
the  furnace ;  and  to  produce  that  condition  there  are 
two  arches  above  the  furnace,  and  the  flame  passes 
between  the  two  arches.  Now,  the  inner  arch  can 
scarcely  be  kept  in  proper  order  very  long  together, 
and  the  difficulty  of  doing  so  has  been  so  great  that  I 
do  not  think  that  it  would  be  fair  to  prosecute  any  one 
for  a  crack  or  an  accident  which  had  occurred  in  that 
state  ;  and  it  seemed  to  me  that,  as  long  as  this  im- 
perfect apparatus  was  in  operation,  it  was  quite  neces- 
sary that  the  main  responsibility  of  the  difficulty  of 
condensation  should  be  borne  by  the  inspector,  and 
less  by  the  manufacturer.  It  is  for  that  reason  that 
the  inspections  have  been  constant.  If  the  time  comes 
(and  I  believe  that  it  will  come  very  soon)  when  a 
furnace  can  be  made  which  is  not  subject  to  these 
weelcly  and  almost  hourly  accidents,  then  I  believe 
that  the  responsibility  will  be  taken  off  the  inspector 
to  a  large  extent,  and  will  be  thrown  on  the  manufac- 
turer. Incidentally  the  non-prosecution  has  been 
muci)  more  laborious  to  the  inspector  than  the  prose- 
cution would  have  been,  because  it  has  involved  a 
great  deal  of  responsibility.  That  is  one  of  the  main 
reasons. 

153.  Then  I  understand  you  to  say  that,  owing  to 
the  defect  of  the  existing  apparatus  by  means  of  cracks 
or  bricks  falling  out,  or  any  accident  of  that  kind, 
gases  are  evolved  which,  at  the  present  time,  do  a 
great  deal  of  damage,  and  that  there  is  no  redress  at 
all  at  the  present  time  for  the  parties  who  suffer  from 
it,  in  consequence  of  there  being  no  prosecutions  ? — I 
do  not  say  that  there  is  no  redi-ess. 

154.  What  redress  is  there  ? — Whenever  those 
escapes  occur  the  manufacturers  are  told,  and  obliged 
to  put  the  furnaces  in  ordei'. 

155.  That  is  hardly  a  redress.  If  an  escape  takes 
place  which  damages  a  certain  crop,  the  fact  that  it 
does  not  occur  again  in  that  particular  place  is  no 
redress  to  the  party  who  suffers  the  loss  is  it  ? — We 
cannot  give  redress  ;  we  can  only  stop  the  cause.  An 
action  at  law  must  be  brought  to  give  I'edress,  and 
that  is  quite  allowaljle,  and  takes  place.  One  of  my 
proposal3  to  the  Government  was,  and  will  be  still, 
that  actions  of  that  kind  should  be  facilitated,  because 
it  is  not  ])ossible  for  an  inspector  to  be  everywhere ; 
and  accidents  will  frequently  occur,  and  damage  will 
be  done ;  and  facilities  ought  to  be  increased,  because 
at  piesent  the  act  of  inspectiou  causes  people  to 
supiiose  that  there  is  to  be  no  redress.  It  is  a  mistake. 

15(5.  You  say  in  your  report, It  seems  perfectly 
"  clear  that  chemical  works  will  never  be  carried  on 


"  in  such  a  way  as  to  be  entirely  inoffensive  in  all 
"  cases  ;  it  is  therefore  requisite  to  provide  for  the 
"  results  of  the  offence,  and  to  put  in  order  the 
"  process  of  claims  for  damages."  Can  you  tell  us 
what  plan  you  have  for  getting  a  summary  remedy 
and  compensation  for  damage  done  in  the  way  which 
you  describe  ? — ^My  belief  was,  knowing  the  amount 
of  acid  which  passes  from  every  chimney  which  is 
likely  to  cause  damage,  and  calculating  properly  the 
distance  and  so  on,  that  we  should  be  able  to  tell 
very  fairly  indeed  the  amount  of  damage  done  by 
the  offender. 

157.  YoTi  mean  to  say  that  where  there  are  several 
works  in  a  limited  area,  you  would  take  the  portion 
of  gas  sent  out  by  each,  and  distribute  the  claims 
for  damage  between  the  different  works  ;  that  is  your 
principle  ? — Yes. 

158.  By  what  process  would  you  get  that  summary 
remedy  ?  — The  person  who  is  aggrieved  would  require 
to  bring  an  action. 

159.  In  the  County  Court  as  now,  or  where? — I 
must  leave  the  exact  process  to  lawyers ;  but  the 
difficulty  always  was  to  bring  an  action  against 
numerous  offenders.  I  have  spoken  to  one  or  two 
legal  gentlemen,  and  they  think  that  could  be  re- 
medied ;  I  shall  not  attempt  to  explain  the  matter, 
but  I  believe  it  can  be  done.  I  oblained  a  barrister's 
opinion. 

160.  You  admit  then  that  there  is  a  want  of 
redress  ? — I  have  always  admitted  that,  and  have 
always  said  so ;  it  has  been  a  distinct  point  with  me. 

161.  Is  it  not  the  fact  that  many  of  these  works, 
if  they  were  isolated,  would  practically  do  little  or  no 
damage  to  vegetation,  but  that  where  there  are  a 
number  together  the  aggregate  of  the  gases  which 
are  evolved  is  very  noxious  ? — It  is  so. 

162.  Would  you  give  any  power  to  a  local  autho- 
rity to  prevent  more  than  a  certain  number  of  works 
evolvin  g  these  noxious  gases  being  ei'ected,  supposing 
that  it  is  impossible  to  prevent  the  escape  of  noxious 
gases  ? — Yes.  Either  that  power  must  be  given,  or 
damage  will  be  done ;  and  if  that  power  is  not  giver, 
then  the  power  to  do  damage  is  given  ;  that  seems 
to  me  quite  clear  ;  and  one  of  my  proposals  was  that 
after  the  atmosphere  had  attained  a  certain  stage  of 
impurity  in  a  certain  neighbourhood,  no  moi'e  works 
should  be  allowed  which  could  possibly  increase  that 
impurity. 

163.  How  do  you  test  that ;  do  you  test  it  in  the 
same  way  that  you  test  the  rain,  or  in  what  other 
method  ? — Yes  ;  it  must  be  either  by  examining  the 
air  or  by  the  rain  ;  probably  the  rain  will  be  the 
best  indicator. 

164.  I  suppose  that  you  are  aware  that  there  may 
be  a  very  strong  smell  of  these  gases  in  the  air  without 
its  being  detected  in  the  rain  ? — I  am  not  quite  sure 
of  that. 

165.  You  are  not  aware  of  it?— I  am  not  aware 
of  it.  I  think  that  I  detect  by  chemical  test  much 
more  readily  than  the  senses  can  detect. 

166.  There  is  another  point.  Under  some  of  the 
the  Sanitary  Acts,  local  authorities  have  the  power 
to  prevent  the  erection  of  certain  noxious  works 
within  their  sanitary  area ;  do  you  think  it  advisable 
that  they  should  have  the  same  power  with  regai'd 
to  these  other  works  which  evolve  noxious  gases 
which  are  not  included  in  the  Sanitary  Acts, — power 
to  prevent  the  ljuilding  being  erected  ? — That  is  a 
very  serious  question.  I  do  not  know  whether  I  should 
like  to  reply  by  saying  "  Yes  "  or  "  No."  It  might  be 
a  dangerous  thing  to  do  anything  which  would  slop 
the  growth  of  any  neighbourhood,  because  manu- 
facturers grow  where  they  will,  and  they  sometimes 
will  not  grow  where  they  are  wanted  to  grow  ;  we 
must  always  remember  that.  But  if  a  neighbourhood 
is  devoted  to  manufactures,  the  process  of  the  purifi- 
cation of  the  air  must  either  be  driven  further  than 
it  ha.s  been,  or  the  power  of  stopping  the  increase  of 
works  must  be  given,  or  compensation  for  the 
deterioration  of  land  must  be  allowed  in  damages  ; 
these  are  three  points.    My  own  opinion  was  that 
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the  method  which  I  proposed  of  examining  the  air 
would  be  considered  perhaps  rather  Utopian,  although 
it  is  probably  the  best  theoretically ;  but  practically 
the  method  which  might  be  adopted  would  be  this, 
that  the  Local  Government  Board,  or  the  Govern- 
ment, should  be  allowed  from  time  to  time  to  increase 
the  pressure  on  manufacturers  according  as  the 
possibility  of  improvement  increased. 

167.  By  "  pressure  "  you  mean  pressure  to  do  or 
not  to  do  certain  things  ? — Yes,  to  do  certain  things. 
At  present  when  an  Act  of  Parliament  is  required, 
it  sometimes  takes  several  years  to  have  it  passed 
after  the  need  for  it  has  been  shown  ;  and  I  think 
that  a  more  ready  method  of  increasing  pressure, 
once  perhaps  every  one  or  two  years,  instead  of  once 
in  ten  years,  would  be  a  very  great  improvement. 

168.  Then  as  I  understand  you,  you  think  that  as 
each  process  is  invented  for  diminishing  the  noxious 
quality  of  these  works,  power  should  be  given  to  some 
central  authority,  such  as  the  Local  Government 
Board,  to  enforce  it  in  the  same  way  as  if  it  had  been 
enforced  by  Act  of  Parliament? — Yes,  that  is  my 
opinion.  It,  however,  takes  a  long  time  to  pass  an 
improvement  through  the  whole  trade  of  the  country. 
We  might  say  that  the  men  shall  not  work  after  six 
o'clock;  that  improvement  could  be  made  in  a  day; 
but  to  improve  the  furnaces  of  the  whole  of  the  alkali 
works  in  the  entire  kingdom,  for  example,  if  that  is 
demanded,  takes  a  long  time  ;  if  it  wei-e  to  be  done 
at  once  it  would  be  a  great  expense. 

169.  I  want  to  put  a  case  to  you  which  has  hap- 
pened. Do  you  think  it  advisable  for  an  alkali  work 
to  be  placed  in  the  centre  or  within  the  boundaries  of 
a  large  town  hke  Warrington  or  Manchester  ? — -I 
think  that  it  would  be  better  not  until  it  is  more  per- 
fect. When  I  say  an  alkali  work,  there  are  different 
meanings  to  it ;  for  example,  sulphuric  acid  can  be 
made  with  so  much  care  now,  and  with  such  com- 
pleteness, that  in  a  manufacturing  town  it  might,  I 
think,  be  allowed  without  fear. 

170.  Bv  what  process? — The  manufacture  of  sul- 
phuric acid  alone  without  the  alkali,  is  not  an  alkali 
work,  it  is  a  chemical  work.  I  think  that  it  is  better 
not  to  have  alkali  works  in  such  a  position. 

171.  With  regard  to  the  waste  heaps  round  Widnes, 
is  there  any  means  of  entirely  preventing  any  escape 
of  the  gases  from  those  waste  heaps,  or  from  .the 
Sankey  Brook  ? — "  Entirely "  is,  perhaps,  rather  a 
strong  word  ;  but  if  the  sulphur  is  taken  out  previously 
by  Mond's  process  there  is  still  a  considerable  amount 
□f  gas  evolved  when  the  waste  is  thrown  out ;  it,  how- 
ever, ceases  very  rapidly  ;  the  drainage  is  also  very 
pure. 

172.  Is  not  the  action  of  the  rain  on  a  heap  of  that 
kind  such  as  to  give  out  the  sulphuretted  hydrogen  ? 
— Yes,  there  are  carbonic  acid,  and  the  acid  in  the 
rain,  the  muriatic  acid,  and  the  sulphuric  acid  which 
fall  down  in  the  rain. 

173.  I  understand  you  to  say  that  you  do  not  think 
that  that  would  be  entirely  prevented  ? — It  would  be 
so  largely  prevented  that  I  think  it  advisable  to  make 
it  compulsory  upon  manufacturers  to  use  one  of  the 
known  processes  in  cases  where  they  must  put  the  waste 
upon  the  land  in  the  neighbourhood.  There  are 
cases  where  they  take  it  out  to  sea  ;  for  example,  at 
Newcastle,  when  I  suppose  it  injures  no  one. 

174.  The  Act  of  1874  has  had  no  bearing  at  all 
upon  those  waste  heaps,  has  it  ? — The  Act  of  1874 
mentions  sulphuretted  hydrogen. 

175.  Does  that  cover  the  sulphuretted  hydrogen 
which  escapes  from  those  waste  heaps  ? — I  have  had 
a  difficulty  in  knowing  whether  it  did  or  not,  and  I 
have  put  myself  in  communnication  with  the  authorities 
of  St.  Helen's  and  of  Widnes  to  see  what  can  be  done 
without  particularly  bringing  in  the  authority  of  the 
Act,  not  knowing  exactly  how  far  it  would  go. 

176.  Do  you  think  then  that  a  great  deal  of  the 
damage  which  has  arisen  from  these  works  round 
Widnes  has  arisen  from  the  sulphiu'etted  hydrogen, 
which  has  not  been  in  any  way  stopped  since  the 
action  of  the  Act  ? — No,  there  has  been  very  littlo 


da,mage  around  Widnes  from  that  cause  ;  there  has  i^- 
been  damage  from  the  waste  at  St.  Helen's.     At   pfl^jy^' p^^  's 

Widnes  the  chief  eifect  is  in  the  atmosphere,  causing       '  _^  ' 

the  smell  of  sulphuretted  hydrogen  to  be  very  general  3  j^^g_  i876. 
in  the  town.  >-  

177.  What  does  that  arise  from  ? — From  the  waste 
heaps. 

178.  At  Widnefj  ? — At  Widnes  ;  but  there  has  been 
no  damage  to  crops. 

179.  But  has  there  been  any  damage  to  health ; 
that  is  not  in  your  department,  is  it  ? — I  happen  to 
have  paid  some  attention  to  it,  and  to  have  stirred  up 
a  considerable  amount  of  enquiry  amongst  medical 
men  on  that  subject,  and  I  shall  be  very  glad  to  give 
the  general  results.  There  has  been  no  proof  that  any 
effect  upon  health  has  arisen  latterly  from  sulphuretted 
hydrogen  at  Widnes,  according  to  the  medical 
officer  of  health.  I  examined  at  St.  Helen's,  where  I 
was  a  week  or  two  ago,  and  found  there  a  spot  which 
is  very  strongly  impregnated  with  sulphuretted  hydro- 
gen ;  but  the  medical  officer  of  health  told  me  that, 
however  much  he  disliked  the  gas,  the  rate  of  health  in 
St.  Helen's  was,  I  think,  23*4,  and  so  low  for  a  manu- 
facturing town  that  he  had  not  an  argument  in  that 
respect  to  offer.  If  is  a  very  curious  fact,  that  all 
the  enquiries  as  to  health  upon  charges  brought 
against  these  gases  have  turned  out  unexpectedly 
rather  in  their  favour.  I  believe  that  they  must  do 
harm,  but  I  cannot  find  the  proof.  They  do  harm  in 
cases  of  this  kind ;  for  example,  when  a  man  goes  into 
a  chloride  of  lime  chamber,  and  takes  up  too  much  of 
the  chloride  of  lime.  I  have  published  some  informa- 
tion upon  the  subject  in  my  reports,  and  also  have 
adduced  some  information  from  Belgium,  where  the 
health  seemed  rather  to  improve  than  otherwise. 

180.  (Chairman.)  Is  the  health  of  St.  Helen's 
otherwise  well  provided  for  by  drainage,  by  an  ample 
supply  of  watei  ,  and  by  the  action  of  the  guardians  of 
the  public  health  ? — Yes,  I  think  that  they  are 
attentive  ;  but  it  is  very  extraordinary  that  the  drain- 
age has  a  very  large  quantity  of  the  drainage  from 
these  heaps  in  it,  and  has  this  very  strong  smell  of 
sulphuretted  hydrogen. 

181.  {Visco7int  Midleton.)  Are  not  the  accidents 
to  which  you  refer  in  your  report,  such  as  defects  in 
the  furnace  and  in  the  machinery  and  apparatus, 
strictly  preventable ;  is  it  not  a  simple  question  of 
cost  ? — That  has  been  a  matter  of  the  most  serious 
enquiry  amongst  very  many  of  the  alkali  makers,  and 
it  has  driven  some  of  them  quite  distracted ;  they 
have  not  been  able  to  find  a  cure,  and  I  have  had  a 
great  deal  of  sympathy  with  their  difficulties.  I  must 
say  that  many  have  worked  honestly  to  find  a  cure. 
The  only  cure  that  I  know  has  been  made  within  a 
few  weeks,  and  I  hope  that  it  will  turn  out  to  be  a 
perfect  cure ;  it  was  made  by  Mr.  Deacon,  who  has 
since  died  ;  it  has  been  at  work  only  for  a  few  weeks, 
but  when  T  examined  it  it  seemed  to  me  exactly  what 
had  been  wanted  for  a  number  of  years  by  these  alkali 
manufacturers  using  the  close  furnace. 

182.  {Chairman.)  But  I  suppose  that  it  has  been 
in  operation  for  too  short  a  time  to  enable  you  to 
pronounce  a-  decided  opinion  upon  it  ? — Tliat  is  all  I 
can  say  at  present. 

183.  {Mr.  Stevenson.)  I  gaiher  that  the  operatioii 
of  the  Acts  has  been  to  stimulate  the  ingenuity  of  the 
manufacturers  to  exercise  then"  best  efforts  to  make 
the  condensation  more  perfect  than  it  was  before  ? — 
Decidedly. 

184.  And  that  as  there  are  difficulties  still  existing 
in  the  way  of  carrying  out  the  Act,  the  manufacturers 
do  the  best  that  they  can  to  overcome  them  ? — Yes. 

185.  With  regard  to  the  extension  of  the  scope  of 
the  Acts,  you  think  that  all  manufacturers  of  sulphuric 
acid  should  be  brought  under  your  inspection  ? — Cer- 
tainly. 

186.  Are  you  aware  that  the  alkah  manufacturers 
who  are  now  under  legislation  are  themselves  anxious 
that  that  should  be  done  ? — I  believe  they  are. 

187.  With  regard  to  potteries,  you  are  probably 
aware  that  they  were  deliberately  excluded  from  the 
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if.  A.        Act  of  1863  on  account  of  no  method  having  been 
Smith,  Esq.,    suggested  by  which   the  muriatic  acid  evolved  in 
Ph.D.,  F.R.S.  tijyni  could  be  condensed  ? — Yes  ;  but  since  that  time 
.      :        a  method  has  been  suggested,  and  is  partially  at  work 
in  a  furnace  at  Messrs.  Uoulton's  at  Lambeth. 

188.  The  policy  of  the  Act  of  1863  being  that 
legislation  should  follow  in  the  wake  of  ascertained 
improvements? — I  quite  take  up  the  spirit  of  that 
thought  and  that  suggestion. 

189.  Have  you  any  idea  of  the  quantity  of  muriatic 
acid  evolved  from  a  large  pottery  ? — I  have  not  an 
idea  of  the  total  quantity,  but  in  measuring  it  I  think 
that  there  is  more  than  a  grain  per  cubic  foot  going 
on  at  any  rate.  Mr.  Fletcher,  one  of  the  sub- 
inspectors,  measured  it, 

1 90.  In  how  long  a  time  was  that  ? — It  is  said  to 
go  on  for  20  minutes.  When  I  was  there  it  continued 
for  about  40  minutes  ;  it  is  only  at  the  ending  of  the 
kiln  process. 

191.  What  was  the  result  of  the  attempt  to  con- 
dense the  muriatic  acid  to  which  you  have  referred  ? 
— It  Avas  very  successful,  from  a  trial  made  at 
St.  Helen's,  and  from  one  at  Lambeth,  I  believe. 

192.  What  fraction  of  a  grain  per  cubic  foot 
escaped  when  this  improvement  was  in  operation  ? — 
It  was  not  quite  reduced  to  the  standard  of  the  Act 
of  1874,  but  it  was  only  an  early  experiment,  and 
1  feel  certain  that  it  can  be  reduced. 

193.  Is  this  operation  still  at  work? — It  is  only  in 
an  experimental  state  at  present. 

194.  Would  you  suggest  that  pottei-ies  should  be 
included  in  legislation  in  order  that  they  might  use 
the  best  practicable  method  which  might  be  known 
at   the  time   for  condensing  this  acid? — Yes,  the 

■  experiment  justifies  that  addition. 

195.  Will  you  go  so  far,  as  regards  glass  works, 
as  to  say  that  they  should  be  required  to  use  the  best 
practicable  method  ? — I  could  not  do  it  at  present, 
but  I  think  that  it  might  be  done. 

196.  Y'ou  would  wait  until  som.e  practicable  method 
had  been  devised  and  fairly  in  operation  before  bring- 
ing legislation  to  bear  ? — Y'es  ;  I  think  that  if  an 
experiment  did  not  cost  too  much  I  should  try  it. 

197.  You  stated  that  the  operation  of  the  Alkali 
Acts  had,  on  the  whole,  been  a  gain  to  manufacturers, 
on  account  of  the  greater  quantity  of  muriatic  acid 
condensed  ;  but  are  you  aware  that,  with  regard  to 
many  manufacturers  of  alkali,  muriatic  acid  is  still 
only  a  residual  product,  and  that  there  is  no  com- 
pensating gain  by  more  complete  condensation  ? — 
I  allowed  for  that  ;  I  think  I  said  that  there  had  been 
a  gain  to  the  trade  generally. 

198.  There  is  no  doubt  that  where  the  muriatic 
acid  is  the  primary  product,  and  alkali  the  secondary 
product,  the  more  muriatic  acid  that  can  be  condensed 
the  more  valuable  it  is  ? — 'Yes. 

199.  Would  you  think  it  fair  to  put  into  one  scale 
those  manufacturers  who  run  the  muriatic  acid  to 
waste,  and  those  who  try  to  condense  as  much  of  it  as 
they  can  ? — I  would  put  them  into  one  scale  ;  the 
public  do  not  care  so  much,  I  think,  for  the  motive. 

200.  There  are  manufacturers  to  whom  the  con- 
densation of  the  muriatic  acid  effectively  is  a  duty, 
and  a  parliamentary  obligation,  rather  than  a  profit? 
— ^Y'"es.  I  do  not  see  that  an  Act  could  make  a 
difference  between  them. 

201.  It  is  quite  right  that  all  should  do  it,  but  it  is 
not  a  profit  to  all  ? — I  think  you  must  know  that  sub- 
ject well,  but  I  think  also  that  my  enquiries  have 
justified  what  I  said. 

202.  Do  you  know  what  process  for  burning  the 
copper  ore  is  employed  by  Messrs.  Newton,  Keates,  and 
Co.,  so  as  to  make  sulphuric  acid  ? — I  examined  the 
furnace  very  carefully  ;  but  I  do  not  know  that  it 
would  be  well  for  me  to  try  to  describe  i these  fur- 
naces ;  I  woidd  rather  bring  a  drawing.  I  took  great 
interest  in  the  building  of  the  furnace,  and  saw  it 
acting  at  first. 

203.  They  have  sulphuric  acid  chambers  attached 
to  that  fiuTiacc  ? — Yes. 

204.  'lhat   is   a   different  process  from  Messrs. 


Vivian's  process  ? — Yes  ;  Messrs.  Vivian  use  the  Ger- 
stenhofer. 

205.  Then  I  gather  that  there  is  no  monopoly  of  a 
process  for  that  object  ? — Not  of  the  process  but  of  the 
furnace. 

206.  Have  you  ever  thought  of  the  practicability 
of  a  continuous  test  of  the  gases  escaping  from  an 
alkali  works  chimney,  which  would  be  beyond  the 
control  of  the  manufacturer,  and  enable  you  to  come 
back  after  a  period  of  time,  and  know  the  average 
escape  of  gas  which  had  been  going  on  in  your 
absence  ? — Yes,  and  there  are  several  inventions  for 
the  purpose.  One  was  made  in  a  very  early  stage  of 
inspection  by  Mr.  Fletcher,  but  we  found  that  it  was 
continually  going  wrong,  and  required  very  frequent 
attention,  and  the  hope  of  putting  it  up  to  every  work 
was  given  up.  I  have,  however,  been  reconsidering 
the  subject,  partly  because  two  or  three  new  inven- 
tions have  come  before  me,  and  I  hope  that  one  of 
them  will  be  simple  and  easy.  I  do  not  know  its 
effect  at  present. 

207.  You  agree  with  me  as  to  the  desirableness  of 
some  such  test  ? — Yes,  I  think  so,  especially  when 
the  works  to  be  inspected  inci'ease.  I  think  that  it 
will  diminish  the  labour  of  the  inspectors,  and  will 
cause  the  necessity  for  a  very  largely  increased  num- 
ber of  inspectors  to  be  done  away  with. 

208.  Would  it  not  help  to  secure  on  the  part  of  the 
manufacturer  continual  attention  to  the  conditions  of 
successful  condensation  ? — It  would. 

209.  And  the  accident  of  an  escape,  and  a  con- 
tinual neglect  of  the  accident  of  an  escape,  Avould 
necessarily  show  themselves  by  such  a  test  ? — A  con- 
tinued escape  in  the  usual  direction  would  show  itself, 
but  fortunately  not  an  accidental  escape.  An 
escape  will  do  mischief  to  trees,  for  example,  in  one 
hour,  when  the  most  careful  condensation  has  been 
kept  up  in  that  work  for  two  or  three  years  before ; 
the  whole  attention  of  those  two  or  three  years  is 
destroyed  in  half  an  hour.  That  is  a  misfortune 
to  which  alkali  makers  may  be  subject  without  very 
great  attention  ;  but  that  constant  inspecting  appa- 
ratus would  not  tell  of  that  escape,  because,  supposing 
that  it  was  through  the  chimney,  it  might  pass  off  in 
an  hour,  and  it  would  have  very  little  effect  upon 
the  apparatus,  which  was  probably  going  for  a  week 
or  a  month.  The  evil  is  done,  not  so  much  by  the 
quantity  as  by  the  density  of  the  fumes,  when  done 
by  a  single  work.  If  I  may  enlarge  upon  that  point, 
I  may  say  that  there  is  another  mode  of  doing  mischief 
at  works,  which  wo  can  scai'cely  control :  it  is  caused 
by  an  escape  from  the  works  themselves,  and  not  from 
the  chimney  ;  and  this  is  exceedingly  difficult  to  con- 
trol. At  present  the  manufacturer  is  put  to  a  great 
disadvantage,  because  he  is  in  the  hands  of  extremely 
rough  and  ignorant  workmen  ;  but  I  expect  that  that 
will  also  to  a  large  extent  be  soon  done  iiway  with, 
because  the  inti'oduction  of  new  processes  may  relieve 
the  manufacturers  from  the  responsibility  which  they 
now  incur  by  the  employment  of  those  rough,  men, 
whom  they  cannot  help  employing  at  present.  That 
is  one  of  the  changes  through  which  the  trade  is  now 
going;  everything  is  becoming  altered  by  the  exertions 
of  the  manufacturers,  seeing  that  an  alteration  seems 
to  be  necessary. 

210.  The  trade  being  in  a  very  changeable  condition 
at  present,  as  you  are  aware,  do  not  you  think  that 
a;ll  the  tendencies  of  those  changes  are  in  favor  of 
better  condensation  ? — Undoubtedly. 

211.  The  Alkali  Act  of  1863  exempts  from  the 
definition  of  "noxious  gases"  sulphurous  acid  arising 
from  the  combustion  of  coal  ? — Yes. 

212.  Have  you  given  your  attention  to  the  com- 
parative escape  of  sulphurous  acid  from  coal,  and  of 
sidphurous  acid  strictly  from  the  chemical  ])rocesses  ? — 
Yes;  I  made  a  calculation,  and  it  came  out  in  this 

•  way  :  166,000  tons  of  sulphur  are  burnt  in  alkali 
works,  about  100,000  tons  in  manure  woiks,  and 
something  more  than  1,000,000  tons  iu  coal. 

213.  You  speak  of  the  whole  country  ?^Yos. 

214.  {Chairman.)  Do  you  limit  the  consumption 
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of  coal  to  coal  consumed  in  manufactures,  or  do  you 
include  coal  consumed  for  every  possible  purpose  ? — 
I  take  the  whole  country  in  that  case. 

215.  The  whole  consumption  of  coal  in  manufac- 
tures, iron  works,  steam  engines,  houses,  and  every- 
thing?—Yes.  I  have  taken  it  at  100,000,000  tons  per 
annum,  but  it  is  really  110,000,000.  I  take  the 
amount  of  sulphur  at  one  per  cent,  namely,  1,000,000 
in  100,000,000,  but  I  know  that  in  many  cases  it  is 
much  more.   That  is  not  an  exaggerated  statement. 

216.  {Mr.  Stevenson.)  The  whole  of  the  sulphurous 
acid  derived  from  the  1,000,000  tons  of  sulphur  in 
the  coals  consumed  in  the  country  goes  into  the 
atmosphere  ? — Yes. 

217.  Whereas  only  so  much  as  is  not  condensed 
from  the  quarter  of  a  million  tons  used  in  the  chemical 
works  goes  into  the  atmosphere  ? — Only  a  small 
per  centage  goes  into  the  air. 

218.  Do  you  think  that  it  will  ever  bo  possible  to 
condense  the  sulphurous  acid  arising  from  the  ordi- 
nary combustion  of  coal  ? — I  do  not  see  my  way  to 
it  in  private  houses,  but  I  think  that  probably  in 
large  works  it  may  be  done.  I  do  not  know  Avhether 
I  can  venture  at  present  to  give  my  ideas.  I  should 
like  some  experiments  which  I  have  been  waiting  for 
to  be  tried. 

.219.  Tn  speaking  of  damage  done  by  smoke,  can 
you  distinguish  the  damage  done  by  the  true  smoke, 
the  carbonaceous  particles,  ami  the  damage  done  by 
sulphuric  acid  ? — I  am  afraid  not, 

220.  So  that  if  all  the  smoke  was  rendered  in- 
visible by  complete  combustion,  there  would  still 
remain  all  the  sulphuric  acid  to  do  what  damage  it 
liked  ?— Yes. 

221.  Therefore  it  would  not  follow  that  as  the 
pnreness  of  the  atmosphere  was  increased,  the  chemical 
effects  of  the  combustion  of  coal  would  be  diminished? 
—  I  t  would  diminish  them  as  well.  That  is  a  question 
upon  which  I  have  thought  a  good  deal.  Mr.  Spence, 
of  Manchester,  took  an  opposite  opinion,  and  I  was 
obliged  to  consider  it.  I  always  find  that  the  amount 
of  sulpliuric  acid  upon  a  tree,  for  example,  is  in  pretty 
direct  proportion  to  the  amount  of  soot  upon  it.  I 
believe  that  the  soot  carries  that  acid  ;  it  certainly 
retains  it. 

222.  {Cliairman.)  Do  you  tliink  thai;  there  is  a 
smaller  evolution  of  sulphurous  acid  in  districts  where 
there  are  smokeless  coals,  such  as  the  anthracite  coal 
and  the  steam  coal  of  South  Wales,  than  in  districts 
where  the  coal  is  of  a  much  more  bituminous  character, 
and  therefore  makes  more  smoke  ? — I  believe  that 
60:ne  of  the  anthracite  coal  is  very  free  from  sulphur. 

223.  {Mr.  Steve?isoH.)  Do  you  think  that  the 
smoke  hinders  the  diffusion  of  the  gases  ? — Yes,  to  f 
large  extent. 

224.  You  mentioned  cement  works ;  I  did  not 
observe  that  you  stated  what  product  left  in  cement 
works  proves  noxious  ? — They  are  chiefly  solid 
products  which  are  noxious  there  ;  nothing  of  vakte 
can  be  got  out  of  them,  except  the  heat. 

225.  What  is  the  vapour? — The  vapours  are  car- 
bonic oxide  and  carbonic  acid  ;  they  are  partly  from 
tlie  coal  and  partly  from  the  lime  ;  and,  very  curiously, 
there  is  a  large  amount  of  common  salt,  which  gives 
that  whiteness  to  the  vapour  ;  and  still  more  curiously 
a  kind  of  vapour  which,  I  think,  is  unknown  in  any 
other  works  in  the  kingdom.  I  have  always  found  a 
cci-tain  amount  of  solid  sulphur,  free  sulphur.  There 
must  often  be  a  little  organic  matter  ;  but  what  wo 
see  is  chiefly  common  salt  and  free  sulphur,  witli  a 
little  lime  which  is  carried  up. 

226.  When  you  find  a  bright  bunch  of  keys  upon 
the  front  of  an  open  bed-rcom  window  in  London, 
after  a  few  weeks  exposure  at  the  open  window, 
become  thoroughly  rusted,  to  what  would  you  ascribe 
that  effect  ? — The  moisture  and  air  may  do  it,  I  have 
no  doubt,  but  acid  will  hasten  it. 

227.  Sulphurous  acid  ? — Yes.  The  air  of  Loiulon  is 
acid,  not  very  acid,  not  equal  to  Manchcslor,  but  it 
is  acid.    For  cxanqjle,  befoi'c  niy  laboratory  in  Man- 

3!)887. 


Chester  no  trees  whatever  will  grow,  and  grass  will        It.  A. 
scarcely  grow ;  trees  grow  in  London.  Smith,  Esq., 

228.  With  regard  to  your  suggestion  that  in  calcu-  F-^-^ 
lating  the  damage  done>Jo  land  and  crops,  several    ^  j^g^^ 

manufactories  might  contribute,  but  that  you  could  ' 

apportion  the  damage  into  what  you  had  ascertained 

to  be  the  proportion  of  gases  escaping  from  each 
manufactory  ;  how  would  you  meet  the  c;ise  of  damage 
arising  from  accident  ? — I  am  afraid  that  must  be  left 
wholly  to  a  lawyer.  I  suppose  that  a  man  is  liable 
for  the  effects  of  an  accident  to  some  extent,  but  a 
court  must  decide.  That,  however,  would  generally 
be  left  out  of  the  consideration  of  the  inspectors. 

229.  If  the  damage  was  due  to  an  accident  at  one 
manufactory,  would  it  be  fair  to  apportion  it  to  other 
manufactories? — I  think  not. 

230.  {Chairman.)  Could  you  always  furnish  evi- 
dence of  the  happening  of  that  accident  so  as  to 
eliminate  it,  and  enable  a  jury  to  judge  as  to  the  just 
proportion  of  acid  emitted  from  each  of  the  works  ? — 
When  an  accident  occurs  it  must  be  observed  by 
those  in  the  neighbourhood ;  there  will  be  no  inspec- 
tor's direct  evidence. 

231.  Then  you  think  that  it  could  be  estimated  ? — 
The  damage  might  be  estimated,  but  the  amount  of 
acid  going  away  could  not  be  estimated  ;  and  if  it 
could  be  proved  by  those  in  the  neighbourhood  that 
the  accident  had  occurred  entirely  in  one  work,  which 
had  done  the  damage,  then,  of  course,  it  would  relieve 
the  other  works. 

232.  {Mr.  Stevenson.)  You  commenced  by  saying 
that  a  greater  facility  for  actions  at  law  was  necessary 
on  account  of  accidents  ? — That  is  one  of  the  reasons. 
A  man  must  be  responsible  for  accidents,  or  otherwise 
accidents  would  be  continually  occurring  from  the 
imperfection  of  apparatus  ;  but  I  probably  did  not 
explain  myself  fully. 

233.  You  suggested  that  a  limit  of  impurity  might 
be  settled,  judged  either  by  the  air  or  by  the  rain, 
which,  once  reached,  was  to  bar  the  erection  of  any 
new  manufactories  within  the  area  ? — Y'^es,  until 
they  could  make  improvements  in  their  mode  of 
working. 

234.  Would  not  that  have  the  effect  of  driving  new 
manufactories  to  new  and  uncontaminated  districts  ? — 
I  said  at  the  time  that  it  was  not  likely  to  be  carried 
out,  but  would  be  considered  rather  Utopian. 

235.  Would  you  limit  the  consumption  of  coal, 
which,  as  we  know,  vitiates  the  atmosphere  by  the 
gasps  necessarily  produced  by  its  combustion  ? — I  am 
afraid  that  it  would  be  an  absurd  thing  to  attempt  to 
do  it.  I  have,  however,  had  ideas  about  that  matter, 
and  thei'e  is  one  thing  which  might  be  done  in  it ;  for 
example,  it  might  probably  be  fairly  said  that  no  man 
shall,  within  a  certain  area,  burn  coal  with  a  larger 
amount  of  sulphur  than  a  given  quantity  ;  that  is 
quite  possible.  1  will  not  say  that  I  am  quite  ready 
to  recommend  it  at  this  moment,  but  it  Us  an  idea 
which  J  have  had,  showing  that  there  may  be  some 
advance  made  in  that  direction. 

236.  I  suppose  that  manufacturers  must  burn  the 
coal  which  they  can  get  ? — There  is  a  choice  ;  fo': 
example,  there  may  be  pits  of  good  and  pits  of  bad 
coal  very  near  each  other,  and  tl^ey  will  take  the  bad 
because  it  is  cheaper.  It  Avould  require  a  little  more 
pressure  upon  them  to  take  the  good  coal  for  the 
advantage  of  the  neighbourhood.  I  do  not  know  that 
it  could  always  be  done;  it  is  an  idea,  at  all  events. 

237.  The  Alkali  Acts  make  specific  requirements 
with  regard  to  muriatic  acid  ? — Yes. 

238.  Arc  you  yet  prepared  to  recommend  any 
similar  standard  with  regard  to  any  other  gases  ? — 
That  is  what  I  am  thinking  of  at  this  momert  for 
sulphuric  acid.  I  do  not  know  that  I  am  quite  pre- 
pared at  this  moment  to  do  so  ;  but  I  am  prepared  to 
say  that  the  amount  of  sulphuric  acid  which  goes 
ofl['  in  alkali  works  is  very  much  greater  now  than  of 
muriatic  acid  which  goes  otf. 

239.  The  incitement  of  self-interest  would  induce 
(lie  inainifacturcr  to  keep  all  that  muriatic  acid? — 
Yes. 
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R.  A.  240.  (Chairman.)  You  have  stated  that  tlie  quantity 

Smith,  Esq.,    of  sulphur  emitted  from  coal  is  very  many  times  larger 
"^h.D.,  F.R.S.  ^^^^  ^j^^^  wliich  is  emitted  from  the  alkali  works.  I 
3  Auff  1876     tl^ink  that  the  proportion  which  you  gave  was  one 
■    million  to  160,000  ? — That  was  the  total  amount  burnt, 
not  emitted.    The  amount  of  the  166,000  tons  wliich 
passes  into  the  air  is  only  a  small  per-centage  ;  the 
proportion  would  probably  be  a  million  to  one,  more 
likely. 

241.  The  amount  of  sulphurous  acid  emitted  from 
coal  is  enormous,  is  it  not  ? — Yes,  in  the  total  bulk. 

242.  It  is  far  greater  than  that  which  is  emitted 
from  the  works,  excluding  the  proportion  arising  from 
coal  ? — Yes. 

243.  The  greatest  consumers  of  coal  among  all 
manufactures  are  the  iron  works,  I  presume? — I 
suppose  so. 

244.  And  yet  the  neighbourhood  of  iron  works  is 
not  marked  by  anything  like  the  same  amount  of 
desolation  as  the  neighbourhood  either  of  copper  works 
or  of  alkali  works  ? — No. 

245.  So  that  there  must  be  something  besides  the 
sulphurous  acid  emitted  from  coal,  and  of  a  much 
worse  character,  which  is  emitted  from  these  other 
works  ? — Yes ;  the  acids  emitted  from  alkali  works 
are  in  a  more  concentrated  state. 

246.  {Admiral  Bornbr/.)  Did  I  understand  you 
rightly  to  say  that  you  did  not  fancy  that  isolated 
works  would  do  harm  ? — They  may  not  do  harm. 

247.  Then  how  was  it  in  the  case  of  those  works 
at  Newton,  Mr.  Muspratt's  works,  which  were  isolated, 
but  still  did  an  immense  amount  of  damage  ? — Those 
were  before  condensation. 

248.  You  spoke  on  the  subject  of  inspection,  and 
you  told  us  that  one  of  your  inspectors  had,  as  I 
understood,  Widnes,  St.  Helen's,  and  Flint,  and  some 
other  places  ? — Yes. 

249.  Is  it  your  opinion  that  one  inspector  can  do 
all  that  work  sufficiently  well,  and  can  exercise  a 
proper  control  over  works,  for  instance,  at  such  a 
distance  from  his  head  ((uarters  as  Flint  ? — If  the 
inspection  is  to  be  of  a  prying  and  suspicious  kind, 
and  if  we  are  to  go  as  enemies  amongst  the  alkali 
makers  or  the  chemical  works,  such  inspection  by  so 
few  inspectors  will  be  useless.  If  it  is  to  be  what  I 
may  call  of  a  friendly  kind,  that  is  to  say,  if  we 
are  to  go  with  confidence  in  the  rectitude  of  the  in- 
tentions of  the  men,  and  bring  them  up  to  a  proper 
position,  such  position  as  the  law  demands,  then  I 
think  that  the  inspection  at  present  is  sufficient ;  but 
if  it  should  turn  otit  that  after  they  are  brought  up  or 
educated  to  this  point,  they  have  such  little  good 
feeling  as  to  act  unfairly  in  the  matter,  and  refuse  to 
condense  in  the  absence  of  the  inspector,  although 
the  apparatus  is  there  in  good  order  for  them,  then 
another  kind  of  inspection  must  take  place,  and  an 
inferior  class  of  men  must  be  sent  round  to  pry 
everywhere,  and  there  must  be  many  of  those  men, 
who  will  watch  like  those  who  watch  the  smoke  ; 
but  it  would  be  difficult  to  get  efficient  men  of  that 
class,  because  you  cannot  tell  from  the  eye  only 
whether  a  work  is  in  good  order ;  you  must  make 
experiments. 

250.  With  regard  to  smoke,  is  it  your  opinion  that 
the  smoke  from  these  great  chimneys  cannot  be  very 
much  reduced  ? — You  mean  the  smoke  from  furnaces 
which  burn  coal  only. 

251.  Yes,  the  black  part  ? — Yes,  veiy  easily. 

252.  Is  it  not  the  fact  that  a  great  part  of  that 
enormous  amount  of  black  stuff  which  goes  into  the 
air  is  caused  by  bad  stoking  ? — Yes. 

253.  Are  there  not  new  feeding  machines  now  in- 
vented, by  which  all  that  can  be  controlled  ? — Yes. 

254.  Has  it  come  to  your  knowledge  that,  for 
instance,  there  are  some  large  patent  works  of  Mr. 
Wrigley's,  of  Bury,  from  which  no  black  smoke  is 
emitted  at  all? — I  do  not  know  those  particular 
works,  but  from  many  works  no  black  smoke  is  emitted 
at  all. 

255.  That  can  be  done,  not  only  without  loss  to  the 
consumers,  but  with  a  positive  gain,  because  a  smaller 


quantity  of  coal,  if  properly  applied,  will  do  its  work 
as  well? — It  is  said  to  be  a  gain.  May  I,  however, 
make  a  remark  which  is  necessary  to  explain  what  I 
said  before,  namely,  that  it  would  be  difficidt  to  make 
it  universal.  There  are  many  works  where  it  would 
be,  probably,  rather  a  hardship  to  the  men  to  intro- 
duce machinery  for  stoking,  or  it  might  be  a  hardship, 
and  that  is  a  reason  why  I  have  said  that  there  is  no 
excessively  simple  mode  upon  which  you  could  insist. 

256.  Then  you  think  that  even  the  expense  of  in- 
troducing that  machinery  would  not  be  compensated 
by  the  saving  of  fuel  ? — I  think  that  it  would  be,  but 
it  lias  never  been  properly  proved.  Nearly  all  the 
smoke-burning  processes  which  have  been  in  use  for, 
I  dare  say,  30  years,  and  for  which,  more  or  less, 
there  have  been  patents,  work  well  to  begin  with,  and 
nearly  all  of  them  save  a  large  per-centage  to  begin 
with ;  but  the  opinion  has  not  been  so  favourable 
after  their  continuation ;  it  has  not  been  so  favour- 
able that  one  could  insist  upon  any  one  of  them  being 
used.  I  am  very  much  in  hopes  that  new  ones  now 
in  action  ma}'  be  so.  Some  have  been  very  lately 
brought  forward.  I  know  that  it  may  be  reduced  to 
a  question  of  manual  stoking,  but  the  difficulty  of 
keeping  men  up  to  the  point  of  perfection  has  been 
often  found  insuperable. 

257.  {Professor  Williamson.')  I  understood  you  to 
say  that  those  alkali  makers  who  not  only  decompose 
the  salt,  but  wlio  also  have  various  processes  going 
on,  find  it  more  easy  to  conform  to  the  Act  of  1874 
than  the  others  ? — Yes. 

258.  Inasmuch  as  they  send  in  with  the  hydro- 
cloric  acid  which  is  evolved  in  the  first  process  a 
large  quantity  of  other  gases  formed  in  other  processes 
diluted  ? — Yes. 

259.  Have  you  heard  any  complaints  relating  to 
that  circumstance  ;  because  it  amounts  to  an  unequal 
pressure  upon  different  manufacturers,  as  I  understand 
it  ? — Yes,  I  have  had  several  complaints  from  manu- 
facturers upon  that  very  point ;  and  in  one  or  two 
cases  the  complaint  has  been  very  decided  indeed.  One 
man  was  afraid  that  he  would  require  to  give  up  liis 
works,  and  so  on  ;  still,  he  has  managed  it.  This 
new  Act  has  caused  a  very  great  deal  of  pressure, 
although  there  have  been  no  prosecutions.  I  am 
rather  proud  of  there  having  been  few  prosecutions. 
I  do  not  think  of  being  blamed  for  the  want  of 
prosecutions  ;  however,  that  is  another  point. 

260.  My  question  was,  not  as  to  the  difficulty  of 
conforming  to  the  Act,  but  rather  with  regard  to  the 
unequal  requirements  which  the  Act  makes  upon 
different  manufacturers.  One  might  send  a  compara- 
tively large  proportion  of  the  acid  evolved  into  the 
air,  and  another  a  much  smaller  proportion ;  and  yet 
the  latter  might  be  liable  to  a  iine,  and  the  former 
might  escape  scot-free,  merely  because  there  were 
different  proportions  of  air  mixed  with  it  ? — Quite  so  ; 
and  an  inequality  of  pressure  has  been  complained  of. 
I  may  add  that  when  the  Act  of  1874  was  brought  in, 
the  old  Act  of  1863  v/as  retained,  and  the  five  per 
cent,  is  still  a  limit,  so  that  the  two  are  in  operation. 

261.  {Chairman.)  May  either  be  adopted  ?— Both 
must  be  adopted. 

26^.  {Professor  Williamson.)  There  must  be  not 
more  than  five  per  cent,  evolved,  and,  at  the  same 
time,  not  more  than  one  fifth  of  a  grain  in  a  cubic 
foot  of  air  ? — Yes. 

263.  What  other  noxious  gases  do  you  consider  that  , 
the  law  could  now  most  advantageously  and  effectively 
deal  with,  besides  those  which  are  already  dealt  with 
effectively  ? — Chlorine  is  a  very  important  one,  and  is 
becoming  more  important  every  day,  and  it  is  one  of 
the  most  difficidt  to  treat, 

264.  Do  you  conceive  that  it  would  be  practicable 
and  reasonable  to  fix  some  limit  of  the  proportion  of 
chlorine  in  the  air  which  manufacturers  should  be 
allowed  to  throw  out  at  the  present  time  ? — I  think  so. 

265.  I  presume  that  that  escape  does  not  occur  so 
much  in  the  ordinary  process  as  in  the  other  ? — It 
occurs  in  both  processes.     The  escape  is  generally 


ROYAL  COMMISSION  ON  NOXIOUS  VAPOURS. 


11 


from  the  method  of  working  the  chloride  of  lime 
chambers. 

266.  Have  you  had  occasion  to  notice  among  dif- 
ferent manufacturers,  and  in  some  way  inspectors, 
great  differences  with  regard  to  the  efficiency  with 
which  various  appliances  are  used;  I  mean  appli- 
ances not  merely  for  condensation,  but  appliances  for 
the  efficiency  with  which  they  work  their  ordinary 
furnaces;  and  that  some  Avould  have  very  many  more 
accidents  than  others  ? — Decidedly ;  there  are  very 
gi-eat  differences  indeed. 

267.  In  fact,  as  to  the  number  of  accidents,  you 
find  great  differences  in  some  manufactories  from 
those  in  others  ? — Yes,  very  great  differences. 

268.  Is  it  your  opinion  that  a  certain  amount  of 
pressure  exercised  upon  manufacturers  might  induce 
them  to  use  even  greater  vigilance  than  some  of  them 
do  in  the  rules  which  are  applied  to  their  workmen  ? 
— Decidedly. 

269.  With  regard  to  the  sulphuretted  hydrogen 
which  is  evolved  from  the  alkali  wastes  by  the  con- 
currence of  acid  liquors  with  the  drainage  from  the 
lime  heaps,  do  you  consider  that  it  would  be  practicable 
and  desirable  to  include  that  matter  in  some  new 
Act  ?— Yes. 

270.  The  acid  is  chiefly  hydrochloric  acid  ? — Yes, 
almost  entirely. 

271.  The  throwing  of  that  away  into  the  streams 
is  due  to  the  circumstance  that  the  manufacturers  are 
compelled  to  condense  it,  and  have  no  profitable  use 
for  it  ?— Yes. 

272.  If  they  carried  out  Mond's  process,  or  any 
other  process  for  recovering  sulphur  from  that  waste, 
they  would  utilise  the  acid  which  they  now  throw 
away,  and  would  prevent  the  noxious  drainage  from 
their  alkali  heaps  ? — Yes ;  and  they  would  obtain 
sulphur. 

273.  With  regard  to  the  other  uses  of  muriatic 
acid,  do  you  think  that  if  manufacturers  (and  this 
applies  also  to  sulphuric  acid)  were  induced  by  a  strong 
pressure  to  condense  their  sulphur  fumes,  there  might 
not  be  for  some  time  a  considerably  greater  difficulty 
on  the'  part  of  some  manufacturers  in  utilising  it 
advantageourily  than  on  the  part  of  others.  For 
instance,  in  the  case  of  Mr.  Vivian,  who  was  able  to 
make  super-phosphate,  he  happened  to  have  facilities 
for  doing  so  ;  another  manufacturer  might  have  no 
advantageous  use  of  his  acid,  if  lie  were  to  condense 
it,  and  in  that  case  the  condensation  would  be  attended 
with  greater  expense  to  him,  and  he  would  not  get 
the  same  returns  that  the  other  manufacturer  would 
get  ? — Yes  ;  and  the  local  position  of  the  manufacturer 
makes  a  great  difference.  In  one  place,  for  instance, 
St.  Helen's,  the  acid  must  drain  several  miles  to  the 
sea.  At  Widnes  it  goes  straight  into  the  mouth  of 
the  Mersey,  to  incipient  salt  water. 

274.  Some  manufacturers  might  perhaps  for  some 
time  find  it  exceedingly  expensive,  or  at  all  events 
not  attended  with  any  profit,  to  condense  the  sul- 
phurous acid  ? — Yes. 

275.  You  could  hardly  say  that  they  could  all  do 
it  with  advantage  at  present  ? — Do  you  mean  from 
tlie  copper  works  E 

276.  Chiefly  ? — I  think  that  all  the  sulphuric  acid 
made,  excepting  in  copper  works,  might  be  condensed 
at  present.  I  think  that  it  might  be  done  in  every 
other  work.  Of  course  I  must  remember  again  glass  ; 
sulphur  acid  comes  from  glass  when  sulphate  of 
soda  is  used. 

277.  At  present  you  are  not  prepared  to  recommend 
any  compulsory  condensation  of  those  sulphurous 
acid  fumes  ? — No. 

278.  The  chief  difficulty  which  occures  to  you  is  in 
the  high  temperature  of  the  gases  ;  is  it  not  ? — That 
is  the  only  real  difficulty. 

279.  With  regard  to  the  sulphur  from  copper 
works,  I  presume  that  you  consider  sulphur  the  most 
important  of  the  noxious  products  sent  off? — Yes. 

280.  Arsenic,  I  presume,  plays  a  comparatively 
small  part  ? — It  varies  very  much  ;  still  there  is  from 
some  works  a  good  deal  of  arsenic.  " 


281.  .What  is  the  present  circumstance  which,  in        -R-  A 
your  opinion,  makes  it  undesirable  to  require  the 
condensation  of  those  fumes;  what  is  the  difficulty       ■  .,F.R.S 
which  you  consider  to  stand  in  the  way  ? — In  roasting    g  ^,,g  ,gyg 

green  ore,  as  they  call  it,  that  is  to  say,  fresh  ore,  if   

it  is  roasted  to  the  last,  it  is  quite  possible  to  condense 

all  that  vapour ;  but  in  roasting  the  regulus,  which 
has  a  diminished  quantity  of  sulphur  in  it,  there  is  a 
considej-able  difficulty,  because  the  amount  of  air 
whicli  passes  over  is  very  great,  and  the  sulphur 
acid  is  very  diluted,  and  the  heat  is  also  considerable. 
These  are  the  difficulties. 

282.  With  regard  to  the  sulphur  which  is  sent  out, 
and  becomes  sulphurous  acid,  from  fires,  (I  mean  that 
sulphur  which  arises  from  the  coal,)  you  do  not  at 
present  know  of  any  means  which  could  be  taken  to 
diminish  that  evil  ? — There  are  means  which  would 
diminish  it  in  common  fires,  but  they  are  not  advisable  ; 
for  instance,  the  use  of  soda  or  lime  diminishes  tlie 
amount  of  sulphur  ;  but  it  could  not  be  used,  I  think, 
practically.  I  am  not  aware  of  any  good  method  in 
common  fires. 

283.  Such  as  picking  the  coals  from  the  seams 
where  they  are  got  out,  or  even  washing  the  coals  ? — 
I  did  mention  that  in  certain  districts  it  might  be 
enacted  that  no  coals  with  above  a  certain  amount  of 
sulphur  should  be  burnt ;  that  certainly  would  come 
under  it ;  and  to  procure  such  coal,  it  would  be 
necessary  in  many  cases  to  wash  out  the  pyi-ites. 
When  it  is  put  into  the  fire  I  do  not  know  any  method 
of  retaining  the  sulphur. 

284.  {Professor  Roscoe.)  I  understand  from  the 
evidence  which  you  have  given  that,  as  far  as  regards 
hydrochloric  acid,  you  are  of  opinion  that  the 
increased  stringency  of  legislation  has  kept  pace  with 
the  increase  of  manufactures  ? — It  has  gone  on  with 
it.  Whether  it  has  increased  in  equal  proportion  is 
perhaps  what  I  am  scarcely  able  to  say.  For  ex- 
ample, in  1863  the  amount  of  works  was  one  fourth 
of  what  it  is  now  ;  and  1  will  not  say  that  after  the 
first  Act  was  carried  out  well,  the  second  Act 
diminished  it  to  one  fourth.  I  can  scarcely  say  that. 
They  have  gone  on  hand  in  hand  ;  but  I  think  that 
the  manufactures  have  got  ahead  of  the  legislation 
in  many  cases. 

2h5.  Then  I  suppose  that  the  law  respecting  the 
condensation  of  hydrochloric  acid  is  not  as  perfect  as 
you  would  wish  to  see  it  ? — No.  As  manufactures 
increase,  it  becomes  proportionately  less  perfect. 

286.  Have  you  any  suggestions  to  make  by  which 
the  amount  of  condensation  of  hydrochloric  acid 
might  still  be  improved  ? — Yes.  I  think  that  tlie  Local 
Government  Board  might  have  power  from  time  to 
time  to  put  a  little  more  pressure  on  the  manu- 
facturers. 

287.  {Chairman.)  Do  you  mean  to  vary  the 
stringency  of  the  Act,  and  to  give  them  a  larger 
margin  within  which  to  enforce  the  Act,  with  respect 
to  the  amount  of  condensation  which  is  to  take  place  ? 
— Yes,  to  diminish  the  amount  of  escape. 

288.  {Professor  lioscoe.)  To  lower  the  fraction  ? — 
Yes. 

289.  {Chairman.)  That  is  to  say,  that  you  would 
give  them  a  limit  within  which  the  Act  might  be 
enforced,  and  that  in  certain  cases  they  might  enforce 
it  with  greater  stringency  than  in  others  ? — No.  I 
would  go  on  from  year  to  yeai'.  I  would  rather 
inci-ease  the  stringency. 

290.  {Professor  lioscoe.)  I  presume  that  you  would 
fix  some  limits  within  which  the  Local  Government 
Board  should  have  discretionary  powers  ? — Yes.  I 
proposed  that  plan  because  I  believe  that  in  other 
cases  it  is  adopted ;  but  I  believe  that  when  a  proposal 
is  made  by  a  Government  department  as  a  provisional 
order  it  is  brought  to  Parliament,  and  receives  their 
sanction  in  a  simple  form. 

291.  With  regard  to  the  Amendment  Act  of  1874, 
how  far  are  these  noxious  g.ases,  as  defined  in  section 
9,  under  your  inspection,  or  not  ? — They  are  all 
inspected  at  present,  but  they  are  not  all  under  very 
complete  control.  I  may  mention  that  when  the  Act 
2 


12 


5I1ITCTES  or  EVIDENCE  TAKEN  BEFORE  THE 


A.  came  out  we  found  that  tliere  were  five  additional 
Smith,  Esq.,  gases  to  attend  to  ;  and,  knowing  or  believing  that 
°h.D.,  F.H.S.  niuriatic  acid  was  the  most  important  (that  was  the  one 
g  j'g^g  whicli  we  had  studied  most,  and  knew  most  about), 
^'  ■  I  thought  it  better  to  press  on  that  question  first,  and 
neglected  to  a  great  extent  the  others.  I  put  the 
Avhole  force  upon  that.  After  believing  that  I  had 
succeeded  very  well  in  that  object,  and  fully  understood 
at  least  the  extent  of  the  case,  I  began  with  sulphuric 
acid  and  nitric  acid ;  and,  relating  to  these  gases,  I 
have  collected  a  very  large  amount  of  information, 
with  much  benefit,  for  my  report,  hoping  to  give  very 
exact  results,  and  to  draw  decided  conclusions  from 
them.  Sulphuretted  hydrogen  I  have  only  slightly 
begun  with  by  communicating  Avith  the  authorities  in 
St.  Helen's  and  Widnes,  and  it  is  uncertain  what  can 
be  done  upon  that  question.  Chlorine,  I  may  say,  is 
at  present  a  matter  of  study,  because,  although  I 
know  cases  in  which  no  escape  whatever  occurs,  I  do 
not  see  any  way  of  altering  the  other  works  so  as  to 
produce  the  same  result  in  all  cases. 

292.  But  up  to  the  present  time  you  have  no  means 
of  fining  for  any  escape  of  the  five  gases  here  named  ? 
—No. 

293.  Or  of  insisting  upon  your  regulations  being 
carried  out  ? — We  can  say  that  we  believe  that  the 
Act  demands  it  to  be  done  in  the  best  method. 

294.  Have  you  not  in  your  reports  determined  the 
escape  of  sulphuric  acid  as  in  some  instances  being 
very  considerable  ? — It  is  so.  In  one  case  27  per 
cent,  escaped. 

295.  Whilst  in  other  works  the  escape  amounted 
to  almost  nothing  at  all  ? — Quite  so. 

296.  Therefore  it  does  not  require  anything  more 
than  careful  work  in  order  to  prevent  such  escape  in 
the  manufacture  of  sulphuric  acid  ? — Quite  so,  and 
efficient  apparatus. 

297.  Are  you  able  to  give  us  a  number  representing 
the  limits  under  which  you  would  propose  to  legislate 
for  the  escape  of  sulphuric  acid  ? — I  should  be  inclined 
at  present  to  go  down  to  half  a  grain  per  cubic  foot 
from  the  exit  of  the  chambers.  That  is  an  extremely 
small  amount,  but  I  think  a  practicable  amount. 

298.  Leaving  the  subject  of  the  escape  of  sulphurous 
acid  from  copper  works  or  glass  works  (from  copper 
works  especially),  I  should  wish  to  ask  whether  the 
escape  of  nitric  acid  or  other  noxious  oxides  of 
nitrogen  is  large  ? — It  is  worth  attending  to,  at  any 
rate  ;  and  I  should  be  inclined  to  give  a  limit  to  that 
which  would  be  very  much  less  per  cubic  foot  escaping 
from  a  chamber  ;  it  might  probably  be  less  than  •  1  of 
a  grain  per  cubic  foot. 

299.  There  is  no  difficulty  in  absorbing  these 
noxious  oxides  of  nitrogen,  whether  in  the  manu- 
facture of  sulphuric  acid,  or  in  other  processes  in 
which  nitric  acid  is  used  as  a  neutralising  agent  ? 
— No.  The  Gay-Lussac  tower  is  becoming  very 
general. 

300.  As  a  fact,  is  the  sulphur  extracted  in  any 
considerable  quantity  from  the  -waste? — It  is  ex- 
tracted in  three  places,  only,  that  I  know  of,  at 
present  ;  it  is  extracted  at  Bristol,  at  Widnes,  and 
in  Glasgow;  and  the  amount  taken  in  Glasgow  is 
35  tons  per  week  ;  it  is  very  large. 

301.  Are  you  able  to  tell  us  whether,  if  the  pro- 
portion of  sulphur  extracted  (about  one-third,  I  believe,) 
were  generally  carried  out,  it  would  pay  the  manu- 
facturers to  do  so  ? — T  have  heard  from  three  manu- 
facturers upon  that  point  in  the  affirmative. 

302.  In  the  case  of  the  drainage  from  these  works, 
or  from  the  districts  such  as  St.  Helen's,  ought  not 
the  local  authorities  to  be  obliged  to  separate  the 
acid  from  the  alkaline  drainage  ? — Or  use  them  for 
neutralising  each  other,  and  extracting  the  sulphur. 

303.  This  has  not  been  done,  I  think,  at  St.  Helens? 
— There  is  a  difficulty  as  to  who  should  do  this, 
and  that  difficulty,  I  think,  would  require  to  be 
settled  by  authority. 

304.  With  regard  to  chlorine,  I  understand  that 
you  cannot  give  us  any  very  definite  information  ? — 
I  know  that  t  can  be  taken  up  so  thoroughly  that 


a  very  short  time  ago  I  was  in  difficulty  as  to  whether 
I  could  smell  it  at  all  from  the  exit  pipe  of  the  chimney 
in  the  case  of  a  Deacon  chamber  at  Messrs.  Bealey's. 

305.  In  opening  the  chamber  there  is  a  very  large 
escape  of  air  ? — Yes  ;  and  that  is  a  difficulty  which 
has  not  been  properly  overcome.  There  have  been 
many  attempts,  but  I  am  not  aware  of  any  which  have 
been  successful. 

306.  You,  I  believe,  have  made  some  experiments 
on  the  influence  of  the  sulphur  acids  upon  vegetation  ? 
— Yes,  to  some  extent. 

307.  Can  you  tell  us  which  of  the  two,  sulphurous 
acid  or  sulphuric  acid,  you  consider  most  hurtful  ? — 
My  belief  is  that  sulphuric  acid  does  most  damage, 
although  that,  I  believe,  is  rather  against  the  general 
opinion. 

308.  Have  you  ever  made  any  experiments  upon 
the  influence  of  hydrochloric  acid  on  vegetation  ? — 
Yes,  to  some  extent  also,  and  I  consider  it  very  much 
less  than  the  influence  of  sulphuric  acid. 

309.  Then  you  think  that,  as  a  rule,  the  damage 
which  is  done  to  vegetation  in  the  neighbourhood  of 
the  large  alkali  works  is  rather  due  to  sulphuric  than 
to  hydrochloric  acid  ? — That  would  require  a  little 
explanation.  The  sulphuric  acid,  I  believe,  does  the 
great  and  extensive  damage  which  extends  for  some 
miles,  and  is  gradually  and  very  slowly,  but  still 
surely,  deteriorating  the  wood  around  Widnes  ;  be- 
cause the  sulphuric  acid  comes  out  regularly  and 
constantly,  and  is  carried  to  a  great  distance.  The 
muriatic  acid  comes  irregularly,  and  does  the  most 
decided  damage  near,  and  has  been  therefore  most 
observed  by  people.   I  make  that  distinction. 

310.  — Is  it  your  opinion  that  if  legislation  were 
applied  to  sulphuric  acid  as  it  has  been  applied  to 
hydrochloric  acid,  the  results  would  be  equally  bene- 
ficial ? — Yes.  If  one  could  reduce  the  amount  of 
sulphuric  acid  going  away  to  the  amount  of  muriatic 
acid  which  is  going  away,  the  results  would  be  very 
extraordinary  indeed  ;  but  I  am  not  sure  how  far  that 
could  be  done  yet. 

311.  Would  not  the  inspection  of  the  whole  of  the 
sulphuric  acid  chambers  in  the  country  necessitate  a 
considerable  addition  to  your  staff  ? — Some  addition. 
I  think  that  probably  young  assistants  might  be  given 
to  them,  who  would  probably  be  sufficient  for  the 
work. 

312.  With  regard  to  the  method  of  bringing  actions 
at  law  for  damage,  you  have,  I  think,  already  referred 
to  that  matter  in  your  reports  on  various  occasions  ? 
—Yes. 

313.  Have  you  ever  considered  the  question 
whether  it  would  be  possible  to  draw  a  cordon  round 
certain  districts,  considering  those,  such  as  the  St. 
Helen's  district,  and  the  Widnes  district,  and  perhaps 
the  Newcastle  district,  as  separate  centres  ? — I  have 
considered  that  question,  and  I  wrote  upon  it  in  one 
of  my  reports.  I  do  not  know  exactly,  at  this  mo- 
ment, what  I  said,  but  I  saw  the  attempts  which  were 
made  to  do  this  in  Belgium  and  in  Germany,  where 
I  went  to  consult  with  men  there  who  had  studied 
the  law  upon  the  subject,  and  I  came  to  rather  an 
unfavourable  conclusion, — that  it  Avould  isolate  a  dis- 
trict in  a  manner  rather  difEerent  to  our  usual  ideas  of 
things  in  England.  I  will  not  say  that  it  is  a  practi- 
cable thing. 

!  '  314.  Are  there  any  other  works  which  you  think 
of  that  emit  noxious  vapours,  which  might  be  placed 
under  inspection  ?— The  manufacture  of  sulphate  of 
ammonia  from  gas  water  is  one  which,  I  believe,  has 
not  been  yet  mentioned.  That  is  a  considerable 
manufacture,  and  ought  to  be  inspected. 

315.  Do  you  include  the  manufacture  of  tar  pro- 
ducts under  that  description  ? — The  manufacture  of 
tar  products  would  be  better  for  inspection,  but  I  did 
not  mention  them,  because  it  would  require  a  good 
deal  of  study  to  know  how  to  deal  with  them.  I  am 
not  quite  ready  to  give  evidence  upon  them.  How- 
ever, it  would  be  better  that  the  subject  should  be 
studied. 

316.  With  regard  to  the  consumption  of  smoke, 
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are  there  not  certain  processes  in  which  smoke  is 
absolutely  necessary  ?  You  spoke  of  the  complete 
combustion  of  the  smoke,  and  of  smoke-burning  ap- 
paratus ;  are  there  not  certain  processes  in  which 
the  flame  is  reducing? — Yes,  the  puddling  process, 
for  example.  It  would  require  at  least  a  very  great 
change  of  apparatus.  The  present  smoke  from  the 
short  chimneys  could  be  taken  into  other  chimneys, 
and  treated  there,  possibly  ;  but  it  certainly  could  not 
be  done  directly  in  the  furnace. 

317.  And  in  the  black  ash  process  the  reducing 
flame  is  needed? — Yes.  But  it  is  vei-y  remarkable 
that  the  black  ash  process,  as  a  rule,  sends  out  a  white 
smoke,  fi'om  circumstances  which  are  not  so  easily 
imderstood.  There  is  a  good  deal  of  soda  and  lime 
going  up  the  chimney,  and  a  good  deal  of  sulphur,  I 
am  afraid,  going  up  these  chimneys. 

318.  {Mr.  Abd.)  I  think  you  stated  that  one  of 
the  great  advantages  of  the  new  Act  consisted  in  the 
fact  that  the  manufacturers  could  themselves  control 
by  examination  the  amount  of  gas  better  than  they 
could  under  the  old  Act  — Yes. 

319.  Is  there  anything  like  a  uniform  system  of 
testing  introduced  in  the  different  works  under  your 
inspection? — Yes  ;  there  is  a  certain  variety,  but  all 
come  very  much  to  the  same  thing.  A  cubic  foot  of  air, 
or  a  part  of  a  cubic  foot,  or  several  cubic  feet,  accord- 
ing to  circumstances,  is  drawn  through  water,  which 
retains  the  muriatic  acid,  and  that  is  tested  with 
a  silver  solution.  But  there  is  also  sometimes  another 
method :  the  gases  are  drawn  into  an  aspirator  con- 
taining a  little  water,  and  the  water  is  shaken  in  the 
aspirator  so  as  to  absorb  all  the  gases  ;  this  is  done 
as  many  times  as  ai'e  necessary,  and  the  liquid  is  exa- 
mined for  muriatic  acid. 

320.  A  periodical  exainination  has  now  become 
general  in  factories  under  your  inspection  ? — Yes,  by 
the  manufacturers  themselves.  I  may  say  that  the 
difference  between  the  present  time  and  the  time 
when  I  began  inspection  is  something  like  the  differ- 
ence between  barbarism  and  civilization.  Thei'e  were 
few  chemists  able  to  do  it  at  that  time,  and  those 
who  were  able  had  not  time,  they  were  employed  in 
other  matters ;  but  now  there  is  a  work  which  for  a 
whole  year  has  employed  three  young  chemists  from 
morning  to  night  every  day,  inspecting  the  furnaces 
to  see  whether  they  were  condensing  properly.  I  will 
not  say  that  there  are  others  doing  it  so  constantly 
as  that,  but  there  are  others  doing  it  very  frequently. 

321.  You  stated  just  now  that  manufacturers  who 
do  not  carry  the  process  of  the  alkali  making  to  its 
entirety  find  very  much  greater  difficulty  in  complying 
with  the  terms  of  the  Act  than  those  who  carry  it 
out  entirely  ? — Yes. 

322.  I  believe  you  also  stated  that  you  know  of 
cases  almost  of  fiiilure  ? — That  happened  for  a  long 
time,  and  in  one  case  the  partners  sent  for  me  to  say 
that  they  would  be  obliged  to  give  it  up.  I  mentioned 
that  in  my  interim  Report  as  one  of  the  laigest  woi'ks 
in  the  kingdom.  Of  course  it  alarmed  me  very  much  ; 
if  they  were  to  give  it  up,  everybody  must  give  it  up, 
and  the  whole  Act  might  come  to  ruin.  I  advised 
them  simply  to  try  a  little  longer ;  it  was  better  for 
both  parties  that  we  should  say  nothing  about  it  until 
the  experiments  were  a  little  more  fully  made.  They 
set  about  it  with  vigour  (it  is  the  same  work  which 
I  mentioned  as  employing  three  young  chemists  con- 
stantly), and  they  attained  their  object ;  but  they  were 
many  months  in  doing  it,  and  it  cost  them  n  very 
great  deal  of  money,  and  put  them  to  a  great  deal 
of  trouble. 

323.  Then  that  answer  was  not  in  contradiction 
to  the  answer  to  the  chairman  that  no  manufacturers 
found  themselves  unable  to  comply  with  the  terras  of 
the  Act  ?— No. 

324.  You  consider  that  it  is  a  right  thing  to  make 
the  manufacturer  responsible  for  accidental  escape  of 
the  gases  ? — Yes,  because  if  he  is  not  responsible 
for  accidents  he  will  be  careless  about  the  discipline 
amongst  his  men,  and  the  condition  of  his  apparatus. 

325.  Then  you  would  not  include  of  necessity  in 


your  system  of  inspection  any  examination  of  the        R.  A. 
efficiency  of  the  apparatus   used  ? — Yes,   to    some     Smith,  Esq..  ' 
extent  for  ourselves  ;  but  it  is  still  impossible  that  an   Ph.D-,  F.R.S. 
inspector  can  make  that  examination  which  a  manu-  . 
facturer  can  make  ;  and  I  think  the  latter  ought  to    ^  ^  ' 

be  responsible. 

326.  You  would  not,  I  suppose,  insist  upon  such 
things  as  the  provision  of  duplicate  pumps  in  the 
event  of  a  pump  breaking  down  ? — Yes  ;  we  have  done 
that,  one  might  say. 

327.  Under  your  system  of  inspection  have  you  the 
power  to  insist  upon  such  an  arrangement  ? — No,  I 
do  not  think  that  we  have  that  power,  but  we  give 
very  strong  advice,  and  it  is  generally  followed. 

328.  Have  you  always  found  a  disposition  to  follow 
your  advice  ? — Yes.  Some  manufacturers  are  slower 
than  others,  but  on  the  whole  there  is  a  strong  dis- 
position to  do  so.  It  is  sometimes  very  expensive,  I 
may  say,  to  follow  our  advice.  I  was  asked  con- 
cerning fines.  I  consider  that  if  I  advise  a  man  to 
put  up  a  certain  apparatus,  and  if  he  spends  2,000^. 
in  doing  it,  that  is  a  very  severe  fine  ;  and  some  cases 
of  that  kind  have  occurred.  Indeed  I  consider  that 
that  is  a  sufficient  reply.  If  I  were  to  bring  together 
all  those  cases  where  a  fine  of  that  kind  Avas  consider- 
able, they  would  amount  to  a  very  large  number. 

329.  The  only  source  of  sulphuretted  hydrogen  to 
which  we  have  referred  hitherto  has  been  the  heaps 
of  alkali  Avaste.  Are  there  any  manufiictories  from 
which  sulphuretted  hydrogen  can  be  evolved  to  such 
an  extent  as  to  necessitate  your  inspection  ? — Yes ; 
there  are  especially  two,  one  of  which  has  not 
been  mentioned,  namely,  Avhere  the  Mond  process  is 
irsed.  In  destroying  the  source  of  sulphuretted  hydro- 
gen the  manufacturer  often  makes  some,  and  com- 
plaints have  been  made  of  the  use  of  that  process.  It 
is,  in  the  diminution  of  a  great  evil,  bringing  in  a 
smaller  one ;  and  the  smaller  one  is  often  brouaht  into 

•I  • 

places  where  it  is  rather  more  troublesome  than  the 
great  one.  That  leads  one  to  conclude,  that  one  must 
use  considerable  precautions  as  to  where  that  should 
be  put,  and  the  method  of  working. 

330.  Sulphate  of  ammonia  manufacture  is  another  ? 
—Yes. 

331.  {Professor   Williamsoii.)  In  making  lead  is 
not  sulphuretted  hydrogen  sent  off? — Yes. 

332.  {Mr.  Abel.)  The  tar  works  also,  I  presume, 
send  off  sulphuretted  hydrogen  to  a  great  extent  ? — 
Yes. 

333.  It  might  perhaps  be  useful  if  you  were  to 
state  briefly  the  general  character  of  the  process 
Avhereby  the  sulphur  is  recovered  at  the  two  copper 
works  Avhich  you  have  mentioned.  You  have  stated 
that  at  two  copper  works  about  30  per  cent,  of  the 
sulphur  is  retained  and  is  utilized  ? — The  process  of 
making  sulphuric  acid  is  exactly  the  same  as  in  other 
Avorks ;  that  is  to  say,  the  sulphurous  acid  is  taken  into 
large  leaden  chambers,  Avhere  it  meets  the  vapour  of 
water,  the  nitrous  gases,  and  so  on,  and  it  is  condensed 
there.    The  difference  exists  in  the  furnaces. 

334.  The  sulphur  is  only  recovered  in  connexion 
Avith  the  process  of  roasting  the  ore,  in  the  first  opera- 
tion of  the  smelting  process,  is  it  not  ? — I  believe  that 
that  is  the  only  operation  which  has  used  it.  At- 
tempts have  been  made  to  burn  the  regulus  ;  that  is 
in  the  second  operation,  and  it  has  been  occasionally 
done  Avith  success,  but  I  am  not  aAvare  that  it  is  carried 
on  at  present. 

335.  You  have,  as  yet,  not  given  much  attention 
to  the  question  of  cement  Avorks,  have  you  ? — I 
examined  one  prettj-  carefully  only  a  fcAV  weeks  ago, 
but  perhaps  my  examination  has  not  been  so  frequent 
as  an  examination  done  by  the  chemists  of  London, 
who  are  nearer  the  AVorks.  I  was  in  the  Isle  of 
Wight,  and  I  Avas  also  doAvn  the  Thames  at  one  Avork. 
I  did  not  say  all  that  I  might  have  said,  but  I  have 
been  told  since  by  Professor  AVilliamson  that  sul- 
phuretted hydrogen  comes  from  the  cement  furnace.  I 
have  never  found  it  from  the  top  of  the  furnace,  but 
I  have  sometimes  found  it  in  the  drying. 

336.  There  is  also  a  very  considerable  and  just 
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jK.  a.        complaint  of  the  offensive  character  of  the  odour  of 

Smith,  Esq.     the  vapour  from  cement  works,  quite  apart,  I  believe, 

°/i.Z>.,  F.R.S.  ^YiQ  presence  of  sulphuretted  hydrogen,  which  is 

„  .  due  to  the  destructive  distillation  of  organic  matters 
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in  the  first  heating? — lhat  is  so. 

337.  That,  I  believe,  is  one  of  the  just  grounds  of 
complaint  against  cement  works  in  the  neighbourhood? 
—Yes. 

338.  Would  that  be  a  very  difficult  thing  to  deal 
with  in  any  Act  ?  —A  friend  of  mine  has  at  my 
suggestion  made  an  apparatus,  which  I  thought  would 
have  been  fully  tried  before  I  came  up  here,  but  it 
has  not  been  fully  tried.  I  think  that  when  the 
common  salt  is  taken  out,  which  is  not  difficult  to 
take '  out,  and  the  solid  sulphur,  which,  I  hope,  will 
not  be  found  difficult  to  take  out,  the  peculiar  organic 
smell  will  be  carried  away. 

339.  Have  not  arrangements  been  tried  for  more 
or  less  completely  burning  the  gaseous  products  of 
the  cement  works  with  great  success  ? — There  is  a 
report  by  Dr.  Medlock  of  such  an  arrangement  having 
been  carried  out  in  Kent  some  10  or  12  years  ago, 
but  I  have  not  seen  it,  and  I  fancied  that  it  had  been 
given  up  as  unsuccessful,  because  it  has  not  extended. 
There  have  been  several  prosecutions  since,  and  there 
has  been  no  question  of  carrying  out  that  process 
when  a  prosecution  was  undertaken. 

340.  With  respect  to  the  question  of  coal  smoke, 
is  it  not  the  fact  that  the  deposition  of  the  finely 
divided  solid  matters  upon  vegetation  is  one  of  the 
great  causes  of  the  deleterious  effect  of  coal  smoke, 
quite  apart  from  sulphur  ? — That  has  often  been  said, 
but  I  have  thought  otherwise.  I  have  always  found 
the  sulphur  in  proportion  to  the  blackness. 

341.  With  regard  to  coal  of  different  qualities  being 
employed,  I  think  we  may  take  it  that  the  inferior 
desc-iptions  of  coal  are  chiefly  burnt  in  manufact.uring 
districts,  that  is  to  say,  the  descriptions  containing 
the  largest  proportion  of  sulphur  ? — Yes. 

342.  So  that  the  productiou  of  sulphurous  acid 
from  coal  is  rather  concentrated  in  manufacturing 
districts  ? — It  is  so. 

343.  Do  you  think  it  likely  that  any  process  of 
wasliing  the  coal  could  be  advantageously  or  economi- 
cally employed  in  connection  with  these  inferior 
qualities  of  coal  ? — That  has  been  done.  I  know  a 
case  where  the  pyrites  is  taken  out  of  the  coal,  and 
burnt  for  making  vitriol. 

344.  Inasmuch  as  a  very  large  quantity  of  the  finer 
description  of  coal,  namely,  of  slack,  is  used,  especially 
in  the  manufactures  with  which  we  are  dealing,  would 
not  that  be  a  very  costly  item  in  the  use  of  the  coal  ? 
— I  think  that  the  question  is  only  whether  a  very 
large  amount  of  pyrites  can  be  taken  out,  so  far  as 
my  experience  goes. 

345.  So  that,  in  fact,  the  sulphur  in  coal  will  still 
remain  a  very  considerable  difficulty  to  deal  with  ? — 
It  will  always  remain  a  difficulty. 

346.  With  regard  to  the  question  of  the  consump- 
tion of  smoke,  I  believe  that  an  efficient  inspection 
of  the  stoking,  as  a  rule,  practically  effects  very  much 
more  than  many  of  the  most  perfect  arrangements  for 
smoke  consuming  hitherto  carried  out ;  is  it  not  so  ? — 
So  it  has  been  said,  and  the  proposal  was  to  cure  all 
the  black  smoking  chimneys  by  giving  the  stoker  an 
extra  wage;  but  stokers  get  tired  of  this,  and  they 
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wiU  not  do  it,  and  they  cannot  be  induced  to  do  it. 
That  is  one  of  the  difficulties. 

347.  With  regard  to  such  processes  as  puddling 
and  others,  in  which  a  reducing  flame  is  supposed  to 
be  employed,  I  believe  there  is  no  difficulty  in  carry- 
ing away  and  burning  the  smoke  from  furnaces  of 
that  description  ? — I  have  not  seen  it  done,  but  I 
believe  that  it  could  be  done. 

348.  {Chah-man.^  You  are  enabled  to  judge  of  a 
violation  of  the  law  with  regard  to  the  emission  of 
muiiatic  acid  by  certain  tests  ? — Yes. 

349.  But  with  respect  to  the  other  noxious  vapours 
the  manufacturers  are  bound  to  use  the  best  prac- 
ticable means  for  preventing  the  discharge  of  such 
gases,  or  for  rendering  such  gases  harmless  when 
discharged  ? — Yes. 

3.50.  Are  you  the  sole  judge  as  to  whether  the  best 
practicable  means  are  used  ? — The  sole  judge,  unless 
an  action  of  appeal  is  taken. 

351.  But  up  to  that  moment,  unless  the  manufac- 
turer chooses  to  take  you  before  a  court  of  justice, 
and  declines  to  act  upon  your  suggestion,  are  you  the 
sole  judge  ? — Yes. 

352.  Therefore  it  behoves  you  to  be  extremely 
careful  in  these  cases  to  know  what  are  the  best 
practicable  means  ? — Just  so. 

353.  And  to  insist  only  upon  those  which  expe- 
rience has  shown  to  be  the  best  practicable  means  ? — 
Certainly. 

354.  I  suppose  that  that  very  much  limits  the 
effective  operation  of  the  5th  clause,  does  it  not  ? — 
Certainly. 

355.  I  suppose  that  the  main  use  of  it  is  as  laying 
a  foundation  for  more  s[)ecific  action  hereafter,  when 
experience  has  shown  what  can  be  done  ? — I  look 
upon  it  as  such  ;  it  gives  me  an  opportunity  of  studying 
the  object  fully. 

356.  {Mr.  Wilbraham  Egerton.')  As  far  as  I  under- 
stand you,  the  best  practicable  means  are  not  at 
present  found  out,  and  therefore  that  clause  to  that 
extent  is  inoperative  ;  is  it  not  so  ? — I  would  say  the 
best  known  means  ;  that  is  the  more  proper  phrase. 
It  would  be  quite  possible  to  bring  an  action  under 
that  clause,  but  the  main  object  is  to  give  time  and 
opportunity  to  study  the  action  of  these  things,  I 
think  that  it  applies  to  both. 

357.  In  a  previous  answer  you  said  that  there  was 
no  power  of  fining  in  the  Act,  and  then  you  made  an 
exception  by  bringing  in  some  words,  such  as  "  the 
best  means  "  ? — There  is  a  power  there  of  bringing 
an  action  if  the  best  means  are  not  taken,  supposing 
that  there  should  be  any  carelessness  ;  but  there  is  no 
definite  point  which  decides  what  is  the  best  result, 
as  in  the  case  of  muriatic  acid. 

358.  Therefore,  practically,  to  that  extent,  that 
clause  is  inoperative  ? — It  is  rather  a  matter  of  judg- 
ment than  of  fact. 

359.  {Professor  Roscoe.)  You  mentioned  that  27 
per  cent,  of  the  sulphur  in  one  instance  was  allowed 
to  escape  ? — Yes. 

360.  Would  the  Act  of  1874,  under  clause  5,  pre- 
vent such  a  loss  of  sulphur  ? — Yes ;  I  should  use  it 
for  that  purpose,  most  distinctly. 

361.  But  no  distinct  limit  is  given  up  to  which  you 
have  power  to  act  ? — No. 

362.  And  for  that,  new  legislation  is  requisite  ? — 
Yes. 

withdrew. 


Adjourned. 
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Thursday,  12th  October  1876. 


Present  :  *- 
The  Right  Honourable  LORD  ABERDARE  in  the  Chair. 


The  Right  Honourable  Earl  Percy,  M.P. 
The  Right  Honourable  Viscount  Midleton. 
The  Honourable  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 


F.  A.  Abel,  Esq.,F.R.S. 
H.  E.  Roscoe,  Esq.,  F.R.S. 
Admiral  W.  W.  Hornby. 

Gerald  A.  R.  FitzGerald,  Esq.,  Secretary. 


Mr.  William  Beamont  examined. 


363.  {Chairman.)  You  are  the  chairman  of  the 
Lancashire  and  Cheshire  Association  for  controlling 
the  Escape  of  Noxious  Vapours  and  Fluids  from 
Manufactories  ? — I  am. 

364.  On  behalf  of  that  Association  you  are  desirous 
of  making  some  statement  to  the  Commissioners  ? — I 
am. 

365.  Will  you  be  good  enough  to  do  so  ? — I  have 
lived  in  the  immediate  neighboui'hood  of  Warrington 
all  my  life.  Until  1825  the  manufacturcj-s  of  alkali 
principally,  and  almost  exclusively,  made  it  from  sea- 
kelp.  In.  1825  an  Act  passed,  the  5th  and  6th 
George  the  Fourth,  chap.  65,  by  which  it  was  enacted 
that  from  the  25th  of  January  1825  all  duties  upon 
salt  should  cease,  which,  of  course,  left  salt  as  a 
material  to  be  used  instead  of  kelp.  Very  soon  after 
that  repeal,  Mr.  Muspratt  commenced  the  manufacture 
of  alkali  in  Liverpool ;  it  was  found  in  a  short  time  to 
be  such  a  nuisance  that  the  Corporation  of  Liverpool 
proceeded  against  him,  and  compelled  him  to  take  his 
works  down.  He  then  built  works  at  Newton  ;  and  at 
Newton  in  1850,  or  thereabouts,  he  was  sued  by  a 
neighbouring  landowner  for  the  damage  done  to  his 
trees,  and  upon  that  occasion  the  landowner  recovered 
1,250/.  for  the  damages.  That  did  not  stop  Mr.  Mus- 
pratt ;  he  could  afford  to  paj'-  the  amount ;  and  the  next 
year,  or  the  next  year  but  one,  another  action  was 
brought  against  him  by  the  same  landowner. 

366.  Who  was  that  landowner  ? — The  Rev.  James 
John  Hornby,  rector  of  Winwick.  Mr.  Muspratt, 
fueling  that  the  verdict  must  go  against  him,  proposed 
to  Mr.  Hornby  that  he  would  leave  it  to  any  one  of 
six  eminent  chemists,  who  were  named,  to  say  what 
should  be  done ;  Mr.  Hornby  consented  ;  and  of  the 
six  chemists  the  first  named  \vas  Professor  Brande  of 
the  Royal  Mint.  Professor  Brande  came  down  and 
saw  the  works,  and  he  Tuade  a  report,  which  I  have, 
and  can  give  it  to  your  Lordship.  That  report  was  so 
conclusive,  that  Mr.  Muspratt  began  to  feel  that  he 
must  give  up  the  works.  He  was  then  sued  b}'^  another 
landowner,  and  the  ultimate  result  was  that  his  works 
were  taken  down.  .  Shortly  after  that  period  (I 
believe  about  1853)  alkali  works  began  to  be  erected. 
I  believe  that  the  very  first  lease  for  the  purpose  of 
building  this  description  of  works,  was  made  in 
1853  ;  and  I  believe  that  at  about  the  same  time, 
at  St.  Helen's  and  Widnes,  some  other  works  of  the 
same  kind  began  to  be  started,  and  amongst  them 
some  copper  woi'ks,  both  by  the  Avet  and  the  dry  pro- 
cess. In  1 863,  ten  years  after  the  first  works  were 
built,  the  nuisance  had  become  so  very  great  that  an 
Act  of  Parliament  was  sought  and  obtained  for  the 
purpose  of  an  inspection  of  the  alkali  works.  Inspectors 
were  appointed,  and  the  manufacturers  were  obliged 
to  condense  95  per  cent,  of  all  that  was  sent  up  the 
chimneys.  But  nothing  was  doiae  with  regard  to  copper, 
either  by  the  wet  or  by  the  dry  process.  That  inspec- 
tion, which  required  95  per  cent,  to  be  condensed,  did 
not  at  all  apply  to  the  great  escapes  which  arise 
when  the  furnaces  are  drawn  ;  nor  to  the  great 
escapes  occasioned  by  the  carelessness  of  workmen ; 
and  it  did  not  apply  to  the  great  escapes  occasioned 
by  imperfections  of  the  works  from  time  to  time. 

367.  Why  do  you  say  *^hat  it  did  not  apply  to  escape 
occurring  by  the  carelessness  of  the  workmen  ? — 
Because  the  test  was  applied  to  the  chimneys ;  the 
proprietors  of  the  works  were  only  required  to  send 


the  vapour  up  these  chimneys,  which  are  lined  with 
coke. 

368.  But  surely  if  the  proprietors  of  the  works  did 
not  send  it  up  their  chimneys,  and  if  their  workmen 
were  negligent  in  that  respect,  they  were  responsible, 
were  they  not  ? — That  I  cannot  say. 

369.  Have  you  looked  at  the  Act  ? — The  inspector 
appointed  by  the  Government  is  the  only  person  to 
whom  we  can  apply,  and  who  can  make  any  report  of 
it  ;  and  if  your  Lordship  looks  over  his  reports,  I 
think  you  will  find  that  he  has  reported  in  very  many 
instances  more  than  5  per  cent. 

370.  The  words  of  the  4th  section  of  the  Act  of 
1863  are,  "  Every  alkali  work  shall  be  carried  on  in 
"  such  manner  as  to  secure  the  condensation,  to  the 
"  satisfaction  of  the  inspector,  derived  from  his  own 
"  examination  or  from  tiiat  of  a  sub-inspector,  of  not 
"  less  than  95  per  centum  of  the  muriatic  acid  gas 
"  evolved  therein.  If  any  alkali  work  is  carried  on 
"  in  contravention  of  this  section,  the  owner  of  that 
"  work  shall,  on  its  being  made  to  appear  to  the 
"  court  before  which  any  proceedings  for  re- 
"  covery  of  a  penalty  may  be  instituted  that  95  per 
"  centum  at  least  of  the  muriatic  acid  gas  evolved  in 
"  such  work  has  not  been  condensed,  be  deemed  to  be 
"  guilty  of  an  offence  against  this  Act,"  and  so  forth. 
There  is  nothing  there  about  a  chimney  ? — The  in- 
spector is  the  person  who  is  to  do  it,  and  of  course  we 
are  entirely  dependent  upon  hini. 

371.  By  the  5th  seclion  the  owner  is  liable  for  the 
action  of  his  workmen  ;  it  gives  power  of  proceeding 
against  him.  I  only  wisli  that  your  statement  should 
be  accurate.  We  cannot  exactly  understand  your 
statement  as  to  the  chimneys,  because  it  does  not 
seem  to  me  that  you  have  accurately  mentioned  the 
state  of  the  law  with  respect  to  these  offences  ? — If 
your  Lordship  saw  the  works  you  Avould  see  how 
impossible  it  is  even  for  the  inspector  to  tell.  I  have 
seen  the  men  with  patches  on  their  mouths,  and,  of 
course,  there  is  an  enormous  escape  of  gas  on  all 
occasions  when  that  takes  places.  It  is  impossible  for 
any  one  to  test  it. 

372.  The  Act  does  not  go  into  any  method;  it 
simply  says  that  not  more  than  5  per  cent,  shall  be 
allowed  to  escape.  It  is  for  the  manufactui'ers  them- 
selves to  devise  the  means  to  prevent  an  escape  of 
more  than  5  per  cent.  There  is  nothing  said  about  a 
chimney,  and  there  is  nothing  said  as  to  any  process ; 
but  they  render  themselves  liable  to  punishment  if 
by  any  means  whatever  more  than  5  per  cent,  is 
allowed  to  escape.  It  is  quite  possible  that  by  ilie 
existing  process  95  per  cent,  may  be  condensed  in  ihe 
chimney,  but  that  a  great  deal  more  escapes  by  other 
means,  and  that  no  means  may  yet  have  been  dis- 
covered to  prevent  that  escape  of  gas  otherwise  than 
through  the  chimney;  but  not  the  less  are  the  owners 
of  these  works  infringing  the  law  if  they  allow  more 
than  5  per  cent,  to  escape.  That  is  the  state  of  the 
law.  I  dare  say  that  the  practical  difficulties  have 
been  so  great  that  this  escape  has  taken  place.  I 
only  want  to  qualify  your  statement  as  to  what  the 
meaning  of  the  Act  is.  What  you  stated  was  that 
the  Act  did  not  take  into  account  the  escape  of  gases 
in  drawing  the  furnaces,  or  the  vapours  escaping 
from  the  carelessness  of  the  workmen  ? — Yes. 

373.  But  the  Act  has  provided  that  if  the  work- 
men are  careless,  and  allow  an  escape  of  more  than 


Mr. 
W.  Beamont, 

12  Oct.  1876. 
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5  per  cent,,  the  owner  shall  be  punishable  for  it  ? — 
W.  Beamont.    But  your  Lordship  will  hear  that  it  is  impossible 
  to  tell. 

12  Oct.  1876.       374.  That  is  quite  another  affair  ;  I  am  perfectly 

  willing  to  hear  you  upon  that  point  ? — In  1874  the 

escape  o£  gases  still  continued,  and  not  only  continued 
as  it  had  been,  but  greatly  increased,  because  the 
manufacture  was  highly  remunerative,  and  great 
numbers  of  traders  crowded  into  it,  some  of  whom 
had  not  so  much  capital,  and  therefore  did  not  exer- 
cise so  much  care,  as  the  other  gentlemen  engaged  in 
the  trade.  As  to  some  of  them,  I  could  bear  testi- 
mony to  their  willingness  and  their  anxiety  to  do  the 
best  they  could.  In  1874  it  was  felt  that  something 
else  must  be  done,  and  an  Act  of  Parliament  was 
again  obtained  Avhich  limited  the  quantity  of  escape  to 
one-fifth  of  a  grain  per  cubic  foot  of  the  air,  smoke,  or 
chimney  gases  escaping ;  that  is  to  say,  about  2|  per 
cent,  of  the  muriatic  acid  might  escape,  and  no  more. 
But  2^  per  cent,  from  perhaps  60  chimneys  is  an 
enormous  amount  of  acid  spread  over  the  country. 
Perhaps  in  1863  there  were  not  more  than  12  alkali 
manufacturers,  whei'eas  there  are  now  22  separate  firms 
in  Widnes,  and  perhaps  almost  as  many  in  St.  Helens. 
I  do  not  know  the  exact  number.  In  1874  the 
Legislature  enacted  that  copper  smelting  by  the  wet 
process  should  be  inspected,  but  they  left  wholly 
untouched  copper  by  the  dry  smelting  process,  and 
therefore  there  is  an  enormous  escape  of  sulphurous 
and  arsenious  acid  from  those  copper  works,  which  is 
highly  destructive.  I  have  ascertained  from  the 
health  officer  at  Swansea  that  there  is  a  process  in 
the  smelting  works  there,  by  the  dry  process,  of 
catching  those  fumes  which  escape,  and  utilizing  them 
for  another  manufacturing  purpose. 

375.  Did  that  officer  inform  you  that  the  whole  of 
the  gases  were  intercepted  ? — I  have  his  letter  ;  but  I 
hoped  to  have,  and  probably  shall  have  this  morning, 
a  letter  from  one  of  the  workmen  at  the  works,  who 
will  describe  it.  I  did  not  get  the  health  officer's 
letter  till  three  or  four  days  ago.  I  wrote  to  him,  I 
should  think,  three  weeks  since,  and  had  a  very  polite 
letter  from  him  about  three  days  ago,  and  I  then 
wrote  to  a  Mr.  Morgan  Avho  is  the  manager.  They 
recover,  as  I  am  informed,  a  large  portion  of  the 
sulphurous  acid,  and  turn  it  to  a  good  account.  Your 
Lordship  will  see  that  manufacturers  cannot  control 
the  workmen  at  these  works  who  work  by  night.  It 
is  sometimes  'much  easier  for  the  workmen  to  do  it  in 
one  way  than  in  another,  and  they  do  it  in  the  worst 
way.  I  do  not  need  to  describe  to  your  Lordship  the 
damage  which  has  been  done ;  the  Commissioners  will 
see  that  themselves. 

376.  As  to  that  we  shall  have  evidence  ? — By  my 
house,  of  which  I  am  only  the  tenant,  the  destruction 
of  trees  has  been  very  great, 

377.  Where  is  that?  — At  Orford  Hall,  near 
Warrington. 

378.  How  near  is  it  to  any  of  these  works  ? — I 
should  think  it  is  five  miles  from  St.  Helen's  as  the 
crow  flies ;  and  I  take  it  that  I  receive  more  damage 
from  St.  Helen's  than  I  do  from  Widnes.  I  asked  the 
gardener  to  count  the  trees  which  were  affected.  I 
am  sure  that  imless  something  is  done  not  a  tree  will 
be  left  upon  the  place.  There  are  115  partly  dead, 
and  30  totally  dead  ;  and  there  was  a  beautiful  avenue 
of  limes  leading  to  the  house,  a  quarter  of  a  mile 
long,  every  one  of  which  is  dead  ;  they  are  falling  to 
pieces  at  this  minute. 

379.  When  did  that  injury  apparently  commence  ? 
— I  am  old  enough  to  recollect  when  it  commenced. 
I  know  that  no  injury  of  the  kind  that  I  am  complain- 
ing of  was  done  until  about  1 850,  when  Mr.  Mus- 
pratt's  works  were  at  NcAVton.  Mi-.  Muspratt's  works 
were  within  three  miles  of  my  house,  and  I  went 
Avith  Professor  Brande  to  see  them.  If  your  Lordship 
would  like  it  1  can  give  you  Professor  Brando's 
report. 

380.  If  you  please.  I  thiidt  tliat  Professor  Brande's 
report  migiit  be  usei'id  ? — This  is  only  a  cop}'^,  because 
the  original  was  given  to  Mr,  Muspratt,  (  T/tc  loitness 


produced  the  same.)  I  may  say  that  this  injury  of 
which  we  complain  is  certainly  progressive.  I  had 
formerly  a  large  rookery  of  remarkably  fine  trees,  and 
now  they  are  dying  at  the  top.  I  have  no  doubt  at 
all  that  if  we  have  not  some  remedy  there  will  not  be 
a  tree  left.  Indeed,  I  myself  had  it  from  a  very 
eminent  chemist,  whom  I  brought  down  some  years 
ago  to  see  the  state  of  the  canal  which  was  affected 
by  these  works,  that  there  would  not  be  within  a  very 
long  radius  a  tree  left  in  the  neighbourhood  in  a  very 
few  years.  The  whole  of  the  country  which  is 
suburban  is  ruined.  That  effect  is  not  produced  at 
Warrington  so  much  as  it  is  nearer  to  Widnes  and 
about  there ;  but  in  the  direction  of  the  prevailing 
wind  the  grass  withers,  and  the  trees  and  hedges  are 
entirely  destroyed.  I  was  passing  Mr.  Hutchinson's 
place  some  years  ago,  it  was  a  gusty  day,  and  I 
myself  saw  the  vapour  descend  upon  the  hedge  and 
destroy  one  side  of  it.  I  met  the  flatman  coming  by, 
and  he  said,  "  Did  you  ever  see  anything  like  it?"  I 
said,  "  No,  I  never  did  before,  and  I  hope  that  I  shall 
not  see  it  again."  Your  Lordship  will  allow  me  to  say 
that  the  Association  which  I  represent,  and  which 
consists  of  a  great  number  not  only  of  landowners  but 
of  the  public  generally  who  feel  greatly  grieved  at 
seeing  the  destruction  which  is  gfing  on,  are  of 
opinion  that  we  want  some  remedy  against  it.  I  have 
put  down  the  following  points  as  especially  calling 
for  attention  : — First,  the  constant  damage  done  to  the 
farmer's  crops  of  grain,  hay,  and  other  produce ; 
secondly,  the  injury  done  to  the  grass  and  herbage, 
rendering  the  fields  verdureless;  thirdly,  the  whole- 
sale destruction  of  the  trees,  woods,  and  hedge-row 
fences,  making  them  all  withered  and  bare,  and 
reducing  the  trees  to  leafless  and  branchless  poles ; 
fourthly,  the  nausea  and  discomfort  which  the  vapours 
occasion,  and  the  injury  which  they  do,  by  aggravat- 
ing pulmonary  and  chest  complaints  in  the  human 
subject,  and  the  ill  effects  Avhich  they  have  on  the 
condition  of  cattle  and  farm  stock  ;  fifthly,  the  dirt, 
uncleanliness,  and  discomfort  which  the  vapours  occa- 
sion in  the  houses  of  the  humbler  classes,  and  their 
tendency  to  lessen  self-respect  among  them  ;  sixthly, 
these  classes,  wherever  the  country  is  injured  by  the 
noxious  vapours,  lose  the  pleasure  of  seeing  green 
fields,  and  the  rural  sights  which  give  such  interest  to 
a  country  walk,  and  are  driven  for  recreation  to  the 
tavern  or  the  beershop. 

381.  I  presume  that  you  are  going  to  offer  evidence 
on  the  part  of  the  Association  upon  each  of  these  state- 
ments ? — There  will  be  evidence. 

382.  The  Association  is  going  to  offer  such  evi- 
dence ? — Yes,  undoubtedly.  Seventhly,  the  remedies 
for  these  evils  :  (1)  Improved  scientific  appliances, 
mechanical  and  otherwise.  Science,  which  is  the 
author  of  the  mischief,  ought  to  be  able  to  find  a 
remedy.  (2)  Efficient  inspection  of  alkali  and  copper 
works,  both  by  the  wet  and  dry  processes,  the  present 
inspection  of  the  alkali  works  being  confessedly  insuffi- 
cient. (3)  There  should  be  power  given  to  any 
person  who  suffers  either  in  purse  or  person  to  sue 
any  manufacturer  of  the  given  class  within  a  specified 
district,  leaving  him  to  recoup  himself  jjro  rata  from 
his  brother  manufacturers.  He  cannot  sue  anybody 
at  present ;  it  is  perfectly  useless.  You  will  have 
evidence  of  actions  being  brought,  and  of  the  plaintifl^s 
not  being  able  to  carry  them  on  because  they  could 
not  trace  the  mischief  to  the  person  who  had  done  it. 
Eighthly,  the  manufacturers  will  attempt  to  show 
that  the  injury  done  to  the  country  is  due  to 
the  coal  smoke  thrown  out  by  the  chimneys,  and 
to  the  sulphurous  acid  contained  in  such  smoke ; 
but  the  smoke  in  Manchester,  where  the  chimneys 
are  without  number,  is  consumed  ;  and  it  will  be 
shown  that  the  sulphurous  acids  are  capable  of 
being  absorbed,  Ninthly,  the  manufacturers  will 
also  say  that  wl-.crever  tlicy  come  the  value  of  land 
is  raised.  In  the  immediate  neighbourhood  of  the 
works  no  doubt  this  is  so,  for  where  building  land  is 
required  it  comes  to  be  sold  by  the  s<piare  yard.  But 
this  benefit  is  quite  local,  while  the  evil  is  general. 
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In  the  country  round  the  works  land  becomes  of  less 
value  ;  farmers  will  not  take  it,  or  it  must  be  let  at  a 
reduced  rent. 

383.  Those  are  the  points  as  to  which  you  intend 
to  offer  evidence  ? — Yes  ;  those  are  the  points  upon 

The  witness  withdrew 


which  you  will  hear  evidence  from  the  different 
witnesses.  Your  Lordship  will  allow  me  to  say  that 
the  Association  which  I  represent  are  greatly  indebted 
to  your  Lordship  and  the  other  Commissioners  for 
accepting  the  office  which  you  hav'e  undertaken. 


Mr. 
W.  Beamont. 

12  Oct.  1876. 


Sir  Richard  Bkooke,  Bart.,  examined. 


384.  ( Chairman.)  Where  does  your  property  lie  ? 
— On  both  sides  of  the  river  Mersey,  about  18  miles 
from  here  ;  T  do  not  know  how  far  it  is  as  the  crow 
flies. 

385.  Near  which  of  the  towns  where  there  are 
these  works  ? — In  the  neighbourhood  of  Runcorn  and 
Widnes. 

386.  How  far  is  your  property  from  Widnes  as  the 
crow  flies  ? — About  three  miles. 

387.  And  about  equi-distant  from  Runcorn  ? — Yes, 
or  rather  nearer  ;  2^  miles. 

388.  Will  you  be  good  enough  to  state  how  your 
property  has  been  affected  by  the  works  at  these 
places  ? — I  may  say  that  my  property  has  deteriorated 
in  every  way  since  these  works  have  been  in  operation, 
and  is  hourly  deteriorating  now. 

389.  How  long  ago  did  that  deterioration  com- 
mence ?— It  has  gradually  increased  from  the  very 
beginning. 

390.  Since  what  time  ? — In  the  last  four  years  it 
has  considerably  increased. 

391.  When  did  it  begin? — It  has  always  shown 
some  deterioration  from  the  very  beginning,  but  it  has 
been  becoming  very  much  worse.  As  the  works  have 
increased  the  damage  has  increased. 

392.  I  understood  generally  that  the  works  at 
Widnes  were  quite  of  modern  erection,  within  the  last 
20  years  or  so? — No  ;  there  have  been  works  at 
Widnes  for  a  great  many  years. 

393.  But  you  say  that  the  damage  has  increased 
of  late  years  ? — Very  much. 

394.  Is  that  due  to  the  increase  of  the  works  ?• — 
Undoubtedly. 

395.  Will  you  state  distinctly  in  what  manner  your 
property  has  been  affected.  You  have  stated  generally 
that  it  has  been  been  injured ;  will  you  be  good 
enough  to  state  the  injury  more  in  detail  ? — The  trees 
are  nearly  all  destroyed.  At  this  moment  I  have,  I 
should  think,  3,000  trees  which  must  be  cue  down, 
{\nd  I  suppose  that  many  thousands  have  been  cut 
down  before.  I  have  great  difficulty  in  letting  the 
farms  over  which  the  vapours  pass,  particularly  from 
a  work  between  myself  and  Runcorn. 

396.  Are  the  trees  which  suffer  principally  the  old 
trees,  or  the  young  ones,  or  both  ? — The  old  trees. 
The  young  trees  seem  to  live  better  than  others,  they 
have  more  vigour  in  them  ;  the  old  trees  have  not 
the  same  vigour,  and  therefore  they  are  more  easily 
affected  ;  they  begin  by  degrees  to  be  affected,  and 
get  gradually  worse  and  worse  until  the  bark  goes  off 
them.  Many  trees  lose  their  bark  ;  some  retain  it, 
but  the  bark  becomes  bound  in  them.  There  is  no 
sale  for  bark  whatever  ;  I  cut  down  my  trees,  but  do 
not  attempt  now  to  sell  the  bark  ;  it  does  not  pay  for 
the  labour  of  taking  the  bark  off.  This  has  been 
going  on  now  for  some  time,  and  is  still  going  on.  Tlic 
farms  are  deteriorated  in  value ;  stock  are  obliged  to 
be  taken  off  in  a  shorter  time  than  they  otherwise 
would  be ;  they  will  not  exist  upon  the  same  land  ; 
I  have  to  let  my  farms  at  a  lower  rent  in  consequence. 
I  have  two  farms  at  this  moment  upon  which  I  am  at 
a  loss  of  150Z.  a  year  i-ent  in  consequence  of  these 
fumes,  and  I  also  have  to  recoup  those  tenants  in  the 
event  of  any  damage  being  done  yearly,  which  is  the 
case  almost  every  year  ;  last  year  the  crop  was  spoilt. 

397.  The  loss  of  the  trees  of  course  falls  upon  the 
landlord ;  how  are  the  farms  injured  ? — The  farms  are 
injiired  by  the  crops  being  destroyed,  and  by  the 
hedges  being  destroyed ;  and  the  stock  cannot  be 
allowed  to  remain  on  so  long  as  upon  other  farms. 

398.  Is  that  due  to  the  deposit  of  any  noxious 
39887. 


matter  upon  the  grass  ? — Entirely.  Many  cattle  have 
been  destroyed  in  consequence. 

399.  Are  the  cattle  upon  those  farms  visibly  affected 
by  it  ? — Yes ;  when  the  vapour  has  gone  over  them 
it  is  just  as  if  a  fire  had  been  over  them;  they  are 
perfectly  burnt,  and  become  perfectly  yellow,  and  the 
grass  also. 

400.  You  think  that  there  are  not  only  deleterious 
substances  deposited  upon  the  grass,  but  that  the 
grass  Itself  is  positively  injured  ? — It  is  what  they  call 
gased,  and  the  stock  suffer  from  feeding  on  it. 

401.  Is  the  hay  gathered  on  those  parts  ? — In  many 
instances  the  hay  is  not  saleable  in  the  neighbourhood. 

402.  Does  the  grass  grow  to  the  ordinary  size  of  a 
hay  crop  ? — I  do  not  think  tliat  there  is  very  much 
difference  in  that  respect. 

403.  Does  it  affect  the  apparent  growth  of  the  grass 
as  well  as  its  quality  ? — I  think  that  the  grass  is 
generally  destroyed  in  a  young  state.  It  is  more  liable 
to  be  touched  when  it  is  growing  than  when  it  becomes 
hay  ;  it  makes  a  certain  growth,  and  there  it  remains. 

404.  But  how  does  it  ever  become  hay  if  it  is 
injured  in  its  early  growth  ? — We  have  hay,  but  no 
persons  will  buy  the  hay  in  the  neighbourhood  if  they 
can  help  it,  if  they  know  that  it  comes  from  there. 
The  gentlemen  who  make  these  noxious  vapours  will 
not  buy  the  hay  of  the  neighbourhood. 

405.  I  suppose  that  as  a  landlord  you  are  not  very 
anxious  that  your  farmers  should  sell  their  hay? — 
Yes,  I  am  very  anxious  that  they  should  sell  their 
hay.  I  have  hay  of  my  own  grown  on  my  own  farm, 
which  my  horses  do  not  like,  and  I  very  often  have  to 
get  other  hay  in  consequence. 

406.  You  have  stated  that,  in  consequence  of  what 
you  have  described,  your  rents  in  the  case  of  tsvo 
farms  have  fallen  off;  will  you  state  the  facts  with 
respect  to  each  fixrm  ? — These  farms  are  exactly  in  the 
wind's  eye  (^pointing  out  the  same). 

and  about 
and  east- 
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407.  That  is  to  the  eas.t  of  Runcorn, 


south-east  of  Widnes  ? — East  of  Runcorn 
south-east  of  Widnes. 

408.  What  are  the  names  of  those  farm.s  ? — Astmoor 
Marsh  farm  and  Halton  Gate  farm.  Messrs.  Wigg 
and  Steele's  works  do  more  damage  to  them  ^than 
others. 

409.  What  works  are  they? — Chemical  works. 

410.  Are  they  copper  or  alkali  works  ? — ^I  believe 
that  they  have  copper  works  as  well. 

411.  Are  there  more  than  one  sort  of  works? — I 
believe  that  they  also  precipitate  copper  as  well  as 
make  alkali. 

412.  Do  these  vapours  affect  the  comfoit  of  your 
house  in  any  way,  as  well  as  the  value  of  your  pro- 
perty ? — Very  much  indeed. 

413.  In  what  manner? — The  vapours,  when  the 
wind  gets  that  way,  come  into  my  house,  and  they 
destroy  the  comfort  of  the  inhabitants  of  it ;  and 
silver  or  steel,  or  anything  of  that  sort,  is  affected  by 
them.  If  I  leave  my  window  open,  and  have  any 
silver  or  steel  on  the  dressing  table,  in  a  very  few 
hours  it  is  completely  dimmed  and  rusted  ;  in  the  case 
of  steel  it  is  rusted. 

414.  In  consequence  of  all  this,  have  you  taken 
any  legal  measures  to  protect  your  interests  i* — I 
have.  In  the  case  of  that  one  work  I  brought  a 
farmer's  action  against  the  owner. 

415.  When  was  what  ?— In  1874,  I  think. 

416.  What  was  the  result  of  that  action  ? — I  gained 
the  action. 

417.  Did  you  obtain  damages? — Yes. 
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Sir  B.  418.  Wiiat  amount  of  damages  did  you  obtain  ? — 

Brooke,  Bart.   100/.  in  one  case,  and  40Z.  in  the  other. 

  419.  At  what  sum  had  you  laid  your  damages? — 

12  Oct.  1876.   250Z.  for  the  two. 
————        420.  You  recovered  1 40/.  damages ;  what  were  the 
costs  of  the  action  ? — I  do  not  know ;  I  had  not  to 
pay  them, 

421.  Is  there  anything  else  which  you  would  wish 
to  add  to  your  evidence  ? — I  should  like  to  mention 
that  I  think  that  the  main  thing  or  one  of  the  main 
things  which  we  require  is  a  good  inspection.  I 
consider  the  inspection  as  it  is  now  a  perfect  farce. 

422.  The  inspection  under  the  present  law  would 
not  apply  to  the  copper  works,  would  it  ? — Yes,  I 
think  that  they  come  in.  One  process  of  copper 
works,  as  I  understand,  is  under  inspection,  and  the 
other  not. 

423.  Which  process  comes  under  inspection  ? — The 
wet  process,  as  I  understand. 

424.  And  are  these  works  carried  on  by  the  wet 
process  ? — I  believe  so.  The  inspectors  are  a  long 
distance  off,  and  we  think  in  our  neighbourhood  that 
the  inspector  should  be  on  the  spot ;  that  there  should 
be  an  inspector  in  the  middle  of  Widnes,  or  in  the 
middle  of  Runcorn,  and  that  the  inspection  should  be 
effectual,  which  it  is  not  now.  We  frequently  see 
vapours  coming  from  these  works  which  ought  not  to 
come,  and  we  have  no  power  of  remedying  it. 

425.  Have  you  ever  complained  to  the  inspectors, 
or  any  of  them  ? — Frequently. 

426.  What  has  been  the  result  ? — In  some  instances 
they  have  come,  and  in  others  they  have  declined  to 
come.  I  am  speaking  now  of  an  instance  which  I 
remember.  I  remember  that  an  application  was  made 
to  Dr.  Angus  Smith  to  come,  and  he  made  an  excuse 
for  not  coming,  and  he  did  not  come. 

427.  When  the  inspectors  have  come  down,  has  any 
good  consequence  resulted  from  their  visit  ? — Yes. 
Dr.  Angus  Smith,  in  tlie  case  of  the  farmer's  action 
which  I  have  spoken  of,  gave  evidence  in  my  favour, 
because  it  was  proved  that  a  pan  as  they  call  it  had 
been  cracked  and  broken,  and  that  they  had  worked 
with  a  broken  pan,  and  that  the  vapour  had  escaped 
and  affected  my  property ;  it  was  exactly  as  if  a  fire 
had  run  through  it. 

428.  That  was  evidence  given  in  an  action  brought 
by  you  ? — It  was. 

429.  Has  any  good  resulted  from  the  independent 
action  of  the  inspectors  ? — I  think  that  the  inspection 
is  most  inefficient  as  it  is  now.  It  is  a  hard  thing  to 
say  that  the  inspectors  do  not  do  their  duty,  but  such 
is  my  impression.  I  have  this  little  blue  bit  of  land  at 
the  corner  {'pointing  out  the  .same) ;  this  road  divides  the 
property.  Great  stress  has  been  laid  vipon  the  fact  that 
I  have  let  land  to  manufacturers.  The  land  in  the 
neighbourhood  was  totally  destroyed  in  consequence  of 
the  works  i;pon  tlie  other  side  of  the  road,  and  an  offer 
to  lease  that  land  from  me  was  made  by  the  manufac- 
turers, which  they  have  done  ;  it  is  simply  in  self- 
defence,  taking  a  piece  of  land  which  was  of  no  use 
to  me. 

430.  To  what  purpose  has  this  land  been  applied  ? 
— For  alkali  works ;  but  it  would  be  of  no  use  my 
letting  a  bit  of  that  land,  for  even  if  I  let  a  part  of  that 
property  of  mine  at  a  high  rent,  it  would  in  reality  be 
let  very  cheap,  because  it  would  destroy  so  much  more 
in  the  neighbourhood  ;  a  radius  round  is  destroyed. 

431.  {Earl  Percy.)  Do  I  rightly  understand  you 
to  say  that  the  timber  of  these  trees  which  are  killed 
is  valueless  for  sale  ? — It  is  very  much  deteriorated. 
The  timber  merchants  who  have  bought  the  timber 
have  told  me  that  they  have  been  what  they  call  dis- 
appointed in  the  sale,  namely,  that  they  have  not  made 
so  much  as  they  expected  to  make,  in  consequence  of 
the  deterioration  of  it  l;y  the  acids.  A  great  quantity 
of  it  is  dead  before  it  is  cut  down. 

432.  Is  it  simply  because  it  is  dead  timber  that  it  is 
decreased  in  value  ? — The  timber  itself  is  destroyed  ;  it 
is  deteriorated  in  value. 

433.  What  is  the  effect  of  the  gas  upon  the  timber 
itself  ? — It  eats  into  the  tree,  I  believe,  and  destroys 


the  timber.  On  one  side  the  timber  is  quite  different 
from  what  it  is  on  the  other ;  one  half  of  the  tree  is 
quite  different  from  the  other  half  where  it  is 
exposed. 

434.  Have  you  felt  any  effect  upon  your  own  health 
from  these  vapours  ? — I  have  always  thought  that  I 
have  not  felt  so  well  at  home  as  I  used  to  do. 

435.  And  do  the  other  inmates  of  your  house  com- 
plain ? — Very  frequently  ;  and  I  think  that  the  medical 
men  in  the  neighbourhood,  if  they  were  not  biassed  by 
the  idea  that  it  would  interfere  with  their  business  as 
doctors,  would  be  very  much  inclined  to  give  the  same 
evidence,  but  they  are  rather  tied,  in  consequence  of  the 
effect  upon  the  health  from  these  works. 

436.  Have  you  any  complaint  to  make  of  soap- 
works  ? — I  do  not  think  that  there  are  any  soap  works 
there.  They  do  not  manufacture  soap,  I  think,  now,  for 
they  find  that  the  chemicals  are  so  much  better  paying. 

437.  You  do  not  yourself  suffer  from  soap-works  ? 
— No,  there  are  so  many  other  much  worse  things 
than  soap. 

438.  {Mr.  Abel.)  Can  you  tell  us  anything  more 
precise  than  you  have  stated  with  regard  to  the  reason 
why  the  hay  is  not  saleable  ? — Simply  that  the  horses 
refuse  to  eat  it. 

439.  But  I  suppose  that  it  is  used  to  a  considerable 
extent,  is  it  not  ? — I  believe  that  the  great  part  of  the 
hay  which  is  sold  off  this  part  of  the  country  goes  to  a 
distance  to  be  sold ;  a  great  part  of  it  goes  to 
Yorkshire. 

440.  It  is  probably  eventually  eaten  ? — That  I  do  not 
know ;  we  may  hope  that  it  is. 

441.  With  regard  to  the  injury  which  is  done  to 
trees,  you  say  that  the  timber  suffers  injury  ? — Yes, 

442.  Can  you  tell  us  anything  more  precise  with 
regard  to  the  nature  of  the  injury  ? — I  think  that  you 
will  have  chemical  evidence,  which  will  say  more  than 
I  can  say, 

443.  As  to  the  reduction  of  the  rental  of  your  farms, 
did  you  say  that  150/.  reduction  represents  the  two 
farms  ? — Yes  ;  and  I  am  bound  to  recoup  those  tenants 
in  the  event  of  any  damage  being  done  yearly  to  the 
crops  ;  so  that  you  may  put  that,  I  should  think,  at  a 
good  deal  more. 

444.  You  think  that  the  evidence  is  quite  decided 
with  regard  to  the  action  of  the  vapours  upon  the 
articles  of  metal  in  your  house,  both  upon  steel  and 
upon  silver  ? — Certainly. 

445.  With  regard  to  health,  you  have  no  definite 
evidence  to  give  with  respect  to  any  injury  to  health  in 
your  own  household,  or  in  the  neighbourhood  ? — No. 
It  has  been  frequently  attributed  to  the  vapours,  but  I 
am  not  a  doctor,  and  therefore  I  cannot  speak  upon  that 
point. 

446.  {Mr.  Stevenson.)  You  said  that  you  had  re- 
duced your  rents  on  two  farms,  but  I  suppose  that  you 
have  a  great  many  more  farms  than  two  ? — Many, 

447.  Have  you  increased  the  rents  on  the  other 
farms  ? — No  ;  but  you  will  get  a  good  deal  more 
evidence  of  that  sort  from  my  agents.  There  are  two 
gentlemen  here  who  have  been  my  agents,  namely,  my 
present  agent,  and  my  former  agent,  who  will  give  you 
more  evidence  upon  that  subject  than  I  can. 

448.  {Admiral  Hornby.)  You  spoke  about  the  dis- 
comfort to  the  inmates  of  your  house ;  does  that  proceed 
from  smells,  or  from  any  peculiar  sensation  which 
they  experience  ? — From  the  smells,  and  also  from  the 
sensation. 

449.  Have  they  sickness  ? — That  is  the  idea.  These 
exhalations  have  been  generally  perceived  in  the  early 
morning ;  between  4  and  5  o'clock  chiefly.  My  keepers, 
and  men  who  are  out  watching  and  looking  after  the 
game,  and  men  who  happen  to  be  out  then,  complain 
very  much  that  they  can  hardly  breathe, 

450.  You  have  spoken  of  the  subject  of  ineffective 
inspection  ;  has  it  been  experienced  that  there  are 
more  of  these  gases  floating  about  at  night  than  at  any 
other  time  ? — Yes, 

451.  You  speak  distinctly  there? — Yes,  I  think  so. 

452.  Do  you  know  whether  complaints  have  been 
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made  to  the  inspectors  about  it  ? — I  do  not  know.  I 
cannot  answer  that  question. 

453.  I  suppose  that  you  cannot  tell  us  whether 
inspection  goes  on  at  night  or  not  ? — No,  I  cannot. 

454.  As  to  your  farms  in  Cuerdley,  are  they  affected 
at  all  ? — In  Cuerdley  there  are  not  so  many  complaints 
as  on  the  Cheshire  side.  Our  winds,  I  think,  are 
west-north- west,  and  T  attribute  a  good  deal  of  the 
less  damage  at  Cuerdley  to  the  draft  up  and  down  the 
river.    I  think  that  that  alfects  it  very  much  indeed. 

455.  (  Viscount  Midleton.)  Evidence,  I  think,  was 
given  before  Lord  Derby's  Committee  in  1862,  with 
respect  to  the  mischief  which  had  occurred  to  your 
estate,  by  your  agent  Mr.  Linaker  ? — Yes.  That  was 
in  my  father's  time.  I  was  not  in  possession  then, 
and  cannot  give  you  very  much  evidence  upon  it. 

456.  You  are  aware  that  in  1863  the  Alkali  Act 
passed  ? — Yes. 

457.  Have  you  since  that  time  had  reason  to  sup- 
pose that  the  evil  has  increased  or  diminished  ? — It 
has  increased  very  much. 

458.  Do  you  attribute  that  increase  to  the  extension 
of  the  works,  or  to  the  carelessness  of  those  engaged  in 
the  manufacture  ? — To  both  reasons. 

459.  Do  you  think  that  since  1863  your  estate  has 
in  any  way  benefited  by  the  passing  of  the  Alkali 
Act  : — Not  the  least  in  the  world,  but  quite  the 
contrary. 

460.  You  have  spoken  of  the  mischief  which  has 
been  done  to  the  herbage ;  do  you  find  that  the  con- 
dition of  the  herbage  entails  any  bad  effects  upon  the 
cattle  which  are  pastured  upon  it  ? — Yes,  undoubtedly 
it  does. 

461.  {Mr.  fVilbraham  Egerton.)  With  regard  to 
any  damage  to  the  amenity  of  your  residence  at  Norton 
Priory,  are  your  shrubs  in  your  pleasure  grounds 
affected,  and  are  your  flowers  also  affected,  by  the 
noxious  vapours  ? — I  have  hardly  a  healthy  shrub  ; 
they  are  all  affected  on  one  side,  if  not  on  the  other. 
Genei'ally  away  from  the  Runcorn  side  or  the  Widnes 
side  they  are  green,  and  on  the  other  they  are  quite 
brown  and  bared.  Perhaps  they  improve  at  a  par- 
ticular time,  and  recover  a  little,  but  still  they  are 
brown. 

462.  Do  you  often  find  that  the  tops  of  the  trees 
are  without  leaves,  and  that  in  the  lower  parts  they 
are  still  green  ? — Chiefly  the  tops  of  the  trees  suffer, 
except  in  an  exposed  situation,  and  then  all  parts  are 
affected  equally. 

463.  Do  you  ever  find  that  at  the  foot  of  the  trees 
the  grass  does  not  grow  ? — Almost  all  the  trees,  the 
large  trees  particularly,  have  a  space  round  them 
which  is  perfectly  bare,  from  the  acid  running  down 
the  tree  ;  and  it  has  destroyed  all  vegetation,  nothing 
will  grow  in  it.  My  gardener  has  tried  whether 
anytliing  could  be  made  to  grow  in  it,  and  nothing 
will  do  so ;  there  is  a  bare  space  round  all  the  trees. 

464.  But  at  a  certain  distance  from  the  trees  the 
grass  grows  ? — Yes. 

465.  Do  you  find  in  a  north-west  wind  what  I  may 
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call  heavy  clouds  of  vapour  obscuring  the  scene  and        sir  R. 
darkening  the  house  ? — Yes  ;  when  the  vapour  is  low    Brooke,  Bart. 
it  does  more  damage.   

466.  As  to  the  effect  of  rain  upon  air  charged  with  I'^jOctme. 
the  vapour,  can  you  describe  it  to  us  ? — No.  For 

instance,  this  year  we  had  an  easterly  wind  during 
April  and  a  part  of  May,  and  I  never  saw  the  shrubs 
make  such  efforts  as  they  have  done  this  spring ;  it 
only  showed  what  they  would  do  if  they  were  left 
alone.  Afterwards  the  easterly  wind  disappeared, 
and  now  they  are  as  bad  as  they  ever  were  ;  but  they 
had  a  start,  and  it  only  shows  what  would  be  done  had 
we  not  these  horrible  vapours  eating  us  up. 

467.  {Chairman.)  You  have  estates,  I  think,  lying 
on  each  side  of  the  Mersey  ? — Yes. 

468.  Are  you  prepared  to  say  that  the  value  of  your 
estates  as  a  rule  is  deteriorated  in  consequence  of  these 
vapours  ? — Undoubtedly. 

469.  I  speak  not  only  in  an  agricultural  point  of 
view,  but  of  the  value  of  your  property  generally  ? — 
Undoubtedly.  I  am  speaking  simply  of  the  ordinary 
expenses  of  an  estate.  In  consequence  of  not  being 
able  to  grow  fences,  I  have  to  put  rails  and  wire, 
which  wire  is  deteriorated  also  by  the  action  of  these 
acids ;  and  that  in  itself  is  a  large  outlay  almost 
yearly. 

470.  Have  you  received  any  compensating  advan- 
ages  from  the  increase  of  population  in  the  neigh- 
bourhood ? — No,  I  do  not  think  so. 

471.  Most  landed  proprietors  find  an  increase  of 
rents  due  to  an  increase  of  population  ? — I  do  not 
think  it  has  affected  me  at  all  in  that  way  ;  on  the 
contrary,  I  think  that  it  has  deteriorated.  I  have 
sometimes  a  difficulty  in  letting  my  cottages  in  con- 
sequence of  it ;  simply  because  the  garden  has  been 
destroyed. 

472.  Is  any  of  the  population  of  these  towns  placed 
upon  your  property  ? — Yes.  The  Runcorn  men  are 
too  glad  to  get  out  of  Runcorn,  and  they  come  upon 
my  property  as  being  a  little  better  than  Runcorn. 

473.  Have  you  property  at  Widnes  ? — At  Cuerdley, 
which  adjoins  Widnes. 

474.  Is  it  not  called  Widnes  where  the  works  are 
built  ? — No,  that  is  called  Cuerdley. 

475.  Are  none  of  the  workmen's  eottages  connected 
with  the  manufactories  built  upon  your  property  ? — 
No. 

476.  {Admiral  Hornby. )  What  has  been  the  effect 
upon  your  own  garden  as  to  fruit  ? — Where  I  used  to 
grow  fruit  I  cannot  grow  it  in  the  same  proportion, 
or  anything  like  it.    I  can  grow  very  little. 

477.  Has  that  effect  been  shown  more  in  the  last 
few  years  r — Yes,  it  has  been  increasing  yearly,  and 
is  increasing  hourly. 

478.  {Viscount  Midleton.)  Your  evidence  as  to 
damage  applies  to  your  property  on  both  sides  of  the 
Mersey,  both  in  Lancashire  and  in  Cheshire  ? — I 
have  stated,  1  think,  that  the  Cuerdley  estate  docs 
not  suffer  so  much  as  on  the  other  side. 

withdrew. 


Mr.  Francis  E 

479.  You  were  formerly  agent  for  Sir  Richard 
Brooke  ? — Yes,  for  two  years,  from  October  1872  to 
October  1874. 

480.  During  that  time  what  effect  have  you  per- 
ceived produced  by  these  vapou' s  from  the  works  at 
Runcorn  and  Widnes  ? — A  most  deadly  effect  on  trees 
and  crops.  In  many  cases  it  was  impossible  to  trace 
the  effect  to  a  |)articular  work,  but  in  one  or  two 
instances  it  was  clearly  traced  to  those  works. 

481.  During  that  time  were  many  trees  sold  which, 
in  your  judgment,  would  not  have  been  sold,  had  it  not 
been  for  the  effects  produced  upon  them  by  these 
vapours  ? — I  am  perfectly  sure  that  hundreds  of  trees 
were  taken  down  from  the  noxious  vapours  district, 
which  would  not  otherwise  have  had  to  be  taken 
down.    The  trees  which  were  taken  down  during  the 
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time  that  I  resided  at  Norton  were  either  dead  or 
could  not  possibly  have  lived  for  more  than  two  years. 
They  might  have  made  a  struggle  for  life  for  two 
years. 

482.  Can  you  recollect  what  number  of  trees  were 
so  cut  down  ? — Something  like  800,  speaking  from 
memory ;  more  than  600  trees,  certainly,  in  the  imme- 
diate locality,  and  200  were  more  distant.  Some  of 
them,  probably,  were  healthier  trees. 

483.  You  left  in  1874?— Yes.  We  took  down 
hundreds  of  trees  for  the  use  of  the  estate  during  the 
two  years  that  I  was  there,  as  a  necessity.  The  lencea 
were  destroyed,  and  it  was  necessary  to  replace  them 
with  timber  and  wire. 

484.  You  left  in  1874 ;  have  you  recently  visited 
this  property  ? — I  did  so  on  the  6th  of  last  month. 
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Mr.  F.  Ellis.  485.  What  was  the  result  of  your  observations  on 
the  occasion  of  that  visit  ? — I  noticed  in  plantations 

12  Oct.  1876.  every  tree  that  I  thought  could  not  live  for  more  than 
two  years.  I  found  that  there  were  hundreds  of  trees 
on  the  6th  of  September  which  were  positively  leaf- 
less ;  many  of  them  were  dead.  It  is  difficult  to 
say,  from  the  changed  appearance  of  the  bark  and  the 
changed  appearance  of  the  tree,  that  they  liad  not  a 
small  amount  of  life  in  them ;  but  there  were  hundreds 
of  trees  which  were  positively  leafless  on  the  6th  of 
September. 

486.  Trees  of  what  sort  of  age  ?— Trees  of  various 
ages,  from  40  to  150  years  old. 

487.  What  sort  of  trees  ?— All  kinds  of  trees,— beech, 
oak,  and  sycamore. 

488.  Have  they  all  suffered  equally  ? — I  do  not  con- 
sider that  they  all  suffer  equally ;  but  as  to  the  trees 
which  were  destroyed,  it  is  impossible  to  say.  The 
trees  which  I  speak  of  were  leafless. 

489.  Does  any  sort  of  tree  stand  the  injurious  effects 
of  these  vapours  better  than  another  ? — Yes  ;  I  think 
that  those  trees  which  shed  their  bark,  like  the  syca- 
more, do  stand  them  better. 

490.  {Viscount  3Iidlcton.)  I  suppose  that  all  the 
resinous  trees  suffer  most  ? — They  do  suffer.  We  have 
very  few  resinous  trees  in  the  immediate  neighbour- 
hood of  the  works. 

491.  (Chairman.)  Did  you  observe  any  injury, 
during  the  time  that  you  were  agent,  to  cattle  or  sheep  ? 
— Yes,  to  cattle,  most  decidedly.  T  am  quite  confident 
that  there  was  either  a  loss  of  nutritive  power  in  the 
food,  or  that  there  Avas  some  deleterious  substance 
deposited  upon  the  grass,  which  acted  injuriously  upon 
the  animals ;  they  became  hide-bound.  In  many 
instances  there  were  serious  losses  ;  there  was  actual 
loss  of  life.  In  fact,  it  was  found  more  profitable  by 
the  tenant  to  change  his  stock,  and  to  sell  off  his  stock 
after  two  or  three  years  time. 

492.  Is  that  proceeding  injurious  to  the  interests 
of  tenant  ?  —  Most  certainly ;  especially  in  a  dairy 
country. 

493.  Would  an  animal  subject  for  two  years  to  these 
influences,  if  sold,  prosper  upon  an  estate  not  similarly 
affected  ? — I  do  not  know  that  I  have  had  any  experience 
of  that,  but  my  impression  is  that  it  would  be  a  very 
long  time  before  the  animal  would  recover  from  those 
influences,  supposing  that  it  would  ever  recover. 

494.  So  that  the  selling  price  was  diminished  ? — The 
selling  price  unquestionably  was  diminished. 

495.  During  the  time  that  you  were  there  Avas  any 
diminution  in  rent  asked  for,  or  not,  upon  any  of  the 
farms  belonging  to  Sir  Richard  Brooke  ?  —  Yes, 
repeatedly. 

496.  Do  you  remember  any  instances  ? — Yes,  I 
remember  two,  namely,  at  the  Hal  ton  Gate  Farm  and 
at  Astmoor.  I  believe  that  I  shall  be  right  in  saying 
that  Cooper,  who  left  the  estate,  applied  for  a  reduc- 
tion of  rent.  Baggerley  gave  up  his  farm,  and  the 
farm  was  taken  in  hand.  Cooper  got  another  farm  ; 
he  chose  to  leave  sooner,  in  order  to  get  out  of  the 
vapour  district ;  and  the  farm  was  re-let  without  any 
reduction  of  rent,  after  very  great  difficulty.  I  had  an 
immense  number  of  applications,  and  when  they  saw 
the  locality  many  men  declined  it ;  at  last  I  let  it  to 
people  to  whom,  under  ordinary  circumstances,  I 
would  not  have  let  a  farm  ;  but  I  consulted  with  Sir 
Richard  Brooke,  and  sooner  than  take  it  in  hand  I  let 
it  to  men  who  certainly  Avere  not  the  most  desirable 
tenants.  I  have  not  refreshed  my  memory  by  re- 
ference to  the  estate  books,  but  I  am  satisfied  that  I 
am  right  in  saying  that  I  let  it  at  the  same  rent, 
subject  to  our  taking  the  risk  for  the  damage  done  by 
the  works. 

497.  You  have  given  us  instances  of  tenants  Avho 
left  you,  but  you  have  not  given  us  an  instance  of  a 
reduction  of  rent  ? — No ;  I  do  not  at  this  moment 
recollect  that  there  was  any  reduction  of  rent.  Yes, 
in  Lancashire  there  was  a  reduction  of  rent  to  a 
tenant. 

498.  That  is  on  the  northern  side  of  the  Mersey  ? 
— Yes.   His  name  was  Johnson.    Of  course  my  suc- 


cessoi-  will  tell  you  of  the  proceedings  after  I  left  ; 
but  in  one  or  two  instances,  or  certainly  in  one 
instance  during  my  residence  there,  I  made  an  arrange- 
ment with  the  tenant  so  that  he  should  not  leave, 
because  I  knew  that  it  was  impossible  to  re-let  the 
farm  if  he  left,  and  I  made  an  arrangement  to  give 
him  compensation  up  to  a  certain  amount  if  damage 
was  done. 

499.  Were  any  fences  absolutely  destroyed  so  as  to 
be  of  no  use  ? — They  were. 

500.  At  Avhose  cost  Avere  they  replaced  ? — Tlie 
estate  found  the  material. 

501.  And  the  tenant  found  the  labour? — Not  in  all 
cases. 

502.  Then  the  main  cost  fell  upon  the  estate  ?— 
Yes. 

503.  Can  you  give  any  sort  of  idea  as  to  the  extent 
of  fences  Avhich  Avere  so  destroyed  and  replaced  ? — No, 
I  cannot. 

504.  Should  you  think  that  there  were  several  miles 
of  it  in  process  of  time  — Decidedly.  I  should  say 
that  the  damage  is  fluctuating ;  upon  an  occasion  you 
may  see  a  perfectly  healthy  shoot,  but  a  fence  has  been 
destroyed  in  a  single  night. 

505.  Have  there  been  occasions  Avhere  the  fence 
has  been  absolutely  so  destroyed  as  to  lose  its  vitality  ? 
— Yes. 

506.  And  to  become  dead  Avood  and  rotten  ? — Yes  ; 
it  falls  to  pieces,  and  rots  aAvay. 

507.  Are  you  prepared  to  say  that  miles  of  living  fence 
had  to  be  replaced  either  by  ii-on  or  by  a  dead  Avood 
fence  ? — No,  I  could  not  say  that  I  liave  know  a  fence 
entirely  destroyed  ;  a  fence  may  be  destroyed  in  part; 
but  there  Avas  a  very  considerable  outlay,  and  an  un- 
natural outlay,  for  an  estate,  in  fencing  material.  It 
was  out  of  the  question,  and  was  utter  madness  to 
attempt  to  replant  the  quick. 

508.  Have  you  ever  yourself  investigated  the 
sources  from  which  this  damage  arose  ? — Am  I  to 
understand  you  to  mean  as  to  the  processes  ? 

509.  Yes  ? — No,  I  have  not.  I  have  traced  the 
effect  to  a  point,  as  in  the  particular  case  of  the  action 
Avliich  Avas  brought  at  Chester  for  tenant's  damage, 
Avhicli  was  occasioned  in  one  night. 

510.  To  what  works  did  you  trace  it  ? — Up  to  the 
very  door  of  the  Avorks  against  Avhich  Ave  brouglit  the 
action, — Steele  and  Company  at  Runcorn. 

511.  Were  those  copper  or  alkali  works? — They 
were  alkali  Avorks,  but  the  extraction  of  copper  by  the 
wet  process  had  been  commenced,  Adiich  Avas  carried 
on  at  the  time  at  those  works. 

512.  Were  you  able  to  trace  it  to  eitlicr  the  one  or 
the  other,  or  to  both  ? — No.  I  called  Dr.  Angus 
Smith's  attention  to  the  mischief  which  had  been 
occasioned  ;  Ave  Avent  over  the  ground  to  the  spot  ;  I 
asked  tiie  inspector  to  proceed  for  penalties  ;  he  said, 
"  No,  1  cannot  do  that,  because  a  process  is  carried 
"  on  in  this  block  of  buildings  which  is  not  within  my 
"  control ;"  that  was  the  extraction  of  copper. 

513.  That  was  before  the  Act  of  1874?— Yes;  it 
Avas  in  1873. 

514.  As  I  understand  at  this  moment,  those  pro- 
cesses Avould  be  included  in  the  inspection  of  works, 
and  therefore  that  reason  for  not  prosecuting  avouIcI 
no  longer  exist  ? — Yes,  I  take  it  that  the  muriatic  acid 
is  included  ;  certain  other  vapours  are  given  off  whicli 
are  not  inchided.  I  think  that  the  Act  does  not  apply 
so  stringently ;  the  inspector  may  inquire,  but  I  do 
not  think  that  he  must  do  so.  I  refer  to  the  sulphurous 
acids  and  other  acids.  A  clause  was  inserted  in  tlio 
Act  of  1874  which  gave  him  power  to  make  inquiry, 
I  have  not  it  in  my  memory,  but  there  are  certain 
acids  over  which  he  has  not  the  same  control  as  he 
has  over  the  muriatic  acid.  On  this  occasion  of  the 
damage,  it  was  clearly  traceable  to  the  door  of  the 
works. 

515.  To  the  door  of  which  works,  because  it  appears 
that  there  are  works  carried  on  there  of  an  entirely 
different  character  ? — The  door  of  Steele  and  Com- 
pany's works. 

516.  But  those  are  two  separate  manufactures.? — 
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Yes,  but  carried  on  within  the  same  wall.  We  have 
not  the  entree  to  the  works,  and  it  is  impossible  to 
decide  what  is  alkali  and  what  is  copper ;  but  the 
mischief  extended  to  my  own  garden,  which  was  a  mile 
further  olF. 

517.  {Earl  Percy.)  How  many  trees  did  I  understand 
you  to  say  had  been  cut  down  during  your  residence 
there,  or  seriously  damaged  ? — Probably  600 ;  800, 
including  200  which  were  not  quite  so  much  injured  ; 
but,  in  addition  to  that,  there  were  numbers  of  trees 
taken  down.    We,  of  course,  picked  out  the  dead  trees. 

518.  Do  you  think  that  in  the  case  of  dead  timber 
fences  the  \apours  have  any  effect  in  rotting  the  dead 
wood  ? — They  have  an  effect  upon  the  wire  ;  I  am  not 
able  to  say  that  they  have  any  effect  upon  the  wood. 

519.  WiU  not  painting  the  wire  obviate  it  ? — Paint- 
ing it  in  successive  years,  I  have  no  doubt,  would. 
Galvanizing  the  wire  does  not  protect  it ;  galvanized 
wire  suffers  the  same  way,  and  I  am  not  sure  that  it  is 
not  worse. 

520.  I  suppose,  from  what  you  say,  that  the  Norton 
Priory  Estate  is  a  largely  wooded  estate  ? — Yes,  and  a 
most  beautifully  wooded  estate ;  it  is  a  beautiful 
property. 

521.  Has  there  been  much  planting  of  late  years  ? — 
Not  much  ;  portions  have  been  planted.  There  was  no 
planting  done  during  my  time,  except  one  small  piece 
of  ground  which  had  been  previously  planted  tAvice, 
and  I  think  that  now  there  are  no  Hve  trees  upon  it. 

522.  {Professor  Poscoe.)  Can  you  tell  us  whether  the 
value  of  the  timber  in  these  800  trees  was  affected,  or 
was  the  injury  only  due  to  the  fact  that  they  would  not 
live  any  longer  ? — It  was  partly  due  to  the  fact  that 
they  would  not  live  any  longer.  To  a  large  extent  it 
is  ornamental  timber,  for  the  loss  of  -svliich  no  price 
will  compensate.  I  would  not  give  the  same  sum  for 
that  timber  that  I  would  for  timber  healthily  grown. 
I  think  I  may  say  that  the  trees,  if  left  standing, 
would,  I  believe,  fall  away  of  themselves ;  therefore,  I 
think  that  there  is  a  decay  going  on  other  than  the 
natural  decay. 

523.  You  stated  that  the  cattle  were  only  kept  on 
the  ground  for  two  years  ;  is  that  an  exceptional  state 
of  things  in  this  country  ;  are  the  cattle  usually  kept 
on  a  farm  for  a  longer  period  than  that  ? — I  am  not 
able  to  say,  but  I  should  think  so. 

524.  {Chairman.)  Does  your  observation  refer  to 
milch  cows  as  well  as  to  other  cattle  ? — Yes.  No  man 
would  change  his  stock  if  he  had  a  good  dairy  stock. 

525.  {Professor  Poscoc.)  Were  there  any  sheep 
included  in  that  statement  ? — It  is  not  a  sheep  country, 
but  sheep  have  been  kept  there,  and  they  are  very  poor 
miserable  animals,  which  become  black  directly  they 
come  into  the  country. 

526.  Can  you  give  us  any  idea  as  to  the  annual  cost 
for  the  replacement  of  the  damaged  fences,  over  and 
above  what  would  have  been  required  in  an  estate  of 
the  same  size  not  subject  to  the  noxious  vapours  ? — 
No,  I  am  not  able  to  give  you  that. 

527.  {Mr.  Abel.)  In  the  particular  instance  to  Avhich 
you  have  referred,  in  which  you  traced  the  damage 
done  in  one  night  up  to  the  door  of  the  works,  vi'as 
not  it  the  case  referred  to  by  Sir  Richard  Brooke  in 
which  it  was  found  that  an  accident  had  occurred  ? — 
Yes. 

528.  So  that  in  that  case  we  may  look  upon  the 
injury  as  having  been  accidental  ? — Certainly.  At  the 
same  time  the  loss  to  the  occupying  tenant  is  the  same, 
whether  the  injury  is  accidental,  or  from  neglect. 

529.  It  was  not  an  injury  occurring  in  the  ordinary 
working  of  the  establishment  ? — I  take  it  that  it  is  a 
consequence  which  results  frequently.  On  another 
occasion  I  reported  to  Dr.  Angus  Smith  mischief  from 
the  same  work.  I  do  not  know  that  there  was  any 
accident  at  that  time,  but  there  might  have  been. 
Shortly  after  that  accident  I  went  with  an  eminent 
chemist  on  the  ground,  and  he  said  that  the  vapour 
which  was  going  from  the  work  was  hydrochloric  acid 
from  these  chimneys.  When  I  have  detected  the 
smell  coming  over,  1  luivc  caught  di'ops  of  i-aiu  Tipoii 
litmus  paper,  which  have  acted  exactly  as  vinegar. 
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to  an  accident  which  might  occur  again? — Until  the   

evidence  of  the  inspector  was  given  the  accident  Avas  ^^T^- 
entirely  denied  by  the  owners  of  thfe  works  ;  it  was  only 

throngh  this  evidence  of  the  inspector  that  we  elicited 
the  fact  that  the  accident  had  occuiTcd.  I  was  riot 
admitted  into  the  works.  It  was  quite  an  exceptional 
case,  and  the  insj^ector  went  at  once  over  the  Avorks. 
I  kncAV  nothing  of  Avhat  he  found  at  the  Avorks  until 
evidence  which  he  Avas  called  upon  to  give  was  given. 

531.  Have  you  not  stated  that  subsequently  similar 
accidents  have  been  traced  by  the  inspector? — No.  I 
reported  a  similar  effect,  hardly  so  bad,  Avhich  is,  to  my 
own  mind,  traceable  as  clearly  to  the  door  of  the  works 
as  the  other.  The  reply  which  I  got  from  the  inspec- 
tor was  to  this  effect:  "I  must  decline  to  come  and 
"  inspect  the  mischief  which  you  rejjort,  I  am  not 
"  an  inspector  of  crops  ;  I  merely  inspect  the  works." 
But  I  conceive  that  an  inspector  living  so  far  away 
from  the  AVorks  cannot  possibly  tell  what  mischief  is 
done,  unless,  in  a  case  of  this  kind,  he  comes  and  sees 
that  damage  is  done.  I  never  made  a  report  or  com- 
plaint to  him  Avhich  report  or  complaint  I  could  not 
positiA^ely  prove  to  any  person. 

532.  {Chairman.)    Who   Avas   the   inspector  Avho 
declined  to  come  and  inspect  ? — Dr.  Angus  Smith. 

533.  {3Tr.  Stevenson.)  It  is  your  opinion  that 
further  inspection  is  required  ? — It  is.  I  think  that  a 
man  should  be  placed  locally,  but  I  Avould  change  the 
inspectors  about  so  that  they  did  not  obtain  an  interest 
in  the  locality.  I  am  quite  certain  that  nothing  else 
can  be  done,  because  how  can  Dr.  Angus  Smith,  going 
the  next  day  when  the  mischief  has  been  remedied, 
take  any  proceedings,  or  knoAV  that  damage  has  been 
done. 

534.  {Chairman.)  According  to  that  view  of  the 
question,  an  inspector  should  be  attached  to  every 
Avork  ? — I  do  not  see  that ;  I  think  that  an  inspector  to 
every  place  is  a  very  different  thing  from  an  inspector 
to  every  work. 

535.  {Mr.  Stevenson.)  Can  you  giA'c  us  any  infor- 
mation as  to  the  rental  of  this  estate,  comparing  the 
year  1862  Avith  the  present  time  ? — No. 

536.  Do  you  know  whether  any  money  was  ever 
paid  to  tlie  farmer  by  the  landlord  under  the  agree- 
ment by  Avhich  he  undertook  to  accept  the  damage  at 
a  farm  Avhich  had  been  let  Avith  that  condition  ? — -I 
think  that  my  successor  Avill  be  able  to  tell  you  ;  the 
change  was  shortly  before  I  left. 

537.  Is  Sir  Richard  Brooke  the  owner  of  the  Avhole 
of  the  Cuerdley  Marsh  ;  is  it  a  tOAvnship  by  itself  ? — 
Cuerdley  is  a  township. 

538.  Is  Sir  Richard  Brooke  the  OAvner  of  the  Avhole 
toAvnship  ? — I  believe  so  ;  I  am  not  aAvare  of  any  otlier 
owner. 

539.  Are  you  aware  that  the  rateable  value  of  that 
toAvnship  has  very  considerably  increased  in  the  last 
fcAV  years  — I  am  not  aware. 

540.  If  you  Avere  told  that  the  rateable  value,  whicli 
in  1861  Avas  3,232/.,  had  become  in  1871  4,450/.,  and  in 
1875  4,992/.,  hoAV  Avould  you  account  for  that  large 
increase  of  rateable  value  ? — I  am  unable  to  account 
for  it.  I  am  not  aAvare  that  moi-e  than  one  Avork  has 
grown  up,  which  of  course  Avould  be  rateable  ;  that  is 
the  work  Avhich  Sir  Richard  spoke  of  as  built  upon  his 
property. 

541.  Who  is  the  owner  of  it  ? — Sullivan  and  Com- 
pany. 

542.  Do  you  knoAV  AvJiat  rent  they  jjay  ? — No. 

543.  Do  you  know  Avhen  their  work  Avas  com- 
menced, or  Avhen  the  rent  began  to  be  paid  ? — No  ;  it 
began  to  be  paid  in,  I  think,  1873  or  1874. 

544.  Then  that  would  not  account  foi-  the  increase 
of  rental  betAveen  1861  and  1871  ?— No. 

545.  Has  Sir  Richard  Brooke  ever  let  any  land  for 
the  deposit  of  sulphur  waste  ? — There  Avas  an  agree- 
ment under  a  lease,  by  Avhich  an  arrangement  Avas 
made,  before  I  entered  into  the  agency,  that  a  certain 
extent  of  land  should  be  used  for  the  deposit  of  waste. 
They  had  not  commenced  the  Avorks  in  one  lot  of 
buildings,  I  believe,  when  I  left  the  estate. 
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Mr.  F.  Ellis,       546.  Are  you  aware  that  Messrs.  Deacon  have 

  bought  the  privilege  of  depositing  waste  upon  that 

12  Oct.  1876.    estate  ? — I  was  aware  that  waste  had  been  deposited 
before  I  went  to  Newton. 

547.  Would  that  also  account  for  some  increase  of 
rental  ? — I  never  saw  the  terms  upon  which  it  was  to 
be  deposited ;  no  annual  rent  was  paid  for  it.  I  do 
not  know  what  compensation  was  paid  for  the  land. 

548.  The  township  has  been  wholly  agricultural 
until  lately  ? — Yes. 

549.  The  acreage  remaining  the  same,  if  you  divide 
the  increased  annual  value  by  the  acreage  it  will  show 
the  increased  rateable  value  per  acre  of  the  agricul- 
tural land  ? — Yes,  according  to  your  figures.  In  every 
agricultural  district,  I  take  it,  you  will  find  a  very 
material  increase  in  the  rateable  value,  and  possibly  in 
a  greater  proportion. 

550.  {Chairman.)  Is  that  due  to  the  course  which 
has  been  taken  by  the  assessment  committees  ? — I 
should  say  so.  I  know  instances  where  a  property, 
until  the  assessment  committee  was  formed,  would  be 
rated  at  a  very  considerably  lower  sum  than  the 
adjoining  one. 

551.  {Mr.  Stevenso7i.)  Would  that  account  for  the 
progressive  increase  which  these  figures  show  ? — No,  I 
do  not  say  that  it  would  ;  and  I  am  not  able  to  account 
for  it.  There  would  be  a  change  of  assessment  com- 
mittee, and  perhaps  a  change  of  ideas. 

552.  Do  you  attempt  to  discriminate  between  one 
source  and  another  of  those  noxious  vapours  which  you 
complain  of;  Avhether  they  are  due  to  the  simple  in- 
crease in  the  consumption  of  coal,  or  to  what  are  more 
strictly  called  noxious  vapours  ? — I  do  not  think  that 
any  use  of  coal  alone  would  produce  the  eiFect  which 
is  occasioned  upon  the  Norton  Estate,  if  I  follow  you 
in  the  question. 

553.  That  is  what  I  refer  to ;  so  that,  supposing 
that  the  most  perfect  means  were  used  (wliich,  of 
course,  ought  to  be  as  perfect  as  possible)  for  the  con- 
densation of  what  you  call  the  chemical  vapouis,  there 
would  still  remain  all  the  vapours  arising  from  the 
mere  consumption  of  coal  ? — Certainly. 

554.  And  whatever  damage  that  does  must  be  taken 
into  account  ? — Certainly.  So  long  as  the  manufactures 
are  carried  on  there  must  be  a  certain  amount  of  it. 

555.  You  mentioned  that  sheep  became  very  black  ? 
—Yes. 

556.  You  are  aware,  I  suppose,  that  one  of  the 
earliest  incHcations  of  smoke  anywhere  is  the  blacken- 
ing of  sheep  ? — Yes. 

557.  And  if  they  become  very  black,  it,  of  course, 
indicates  a  large  amount  of  coal  consumption,  indepen- 
dently of  the  strictly  chemical  vapours  ? — Yes.  I  can- 
not state  figures,  but  the  sheep  that  we  had  on  Sir 
Richard  Brooke's  estate,  I  think,  were  a  loss  instead  of 
any  profit  ;  they  were  sheep  that  we  had  to  buy  for 
killing  early. 

558.  It  was  assumed  that  the  wool  was  blackened 
by  the  contact  with  the  grass  ? — And  from  falling 
vapour. 

559.  The  grass  would  also  be  black  ? — Yes,  you 
could  not  gather  a  flower  without  its  being  black. 

560.  So  that  the  cattle  and  sheep  would  have  to  eat 
grass  which  had  been  blackened  by  coal  soot  ? — Yes, 
and  other  vapours. 

561.  Do  you  think  that  if  the  Smoke  Prevention 
Acts  were  enforced,  and  the  best  possible  means  from 
time  to  time  adopted  for  preventing  black  smoke,  a 
very  great  advantage  would  arise  to  cattle  and  sheep 
from  having  to  feed  upon  clean  grass  instead  of  smutty 
grass  ? — I  do  not  know.  I  do  not  think  so.  I  now 
live  within  a  short  distance  of  Manchester,  where  we 
have  a  very  large  volume  of  black  smoke,  and  I  do 
not  find  that  the  black  smoke  has  the  same  effect  as 
where  there  is  a  large  volume  of  acid  falling. 

562.  On  what  ? — On  the  grass. 

563.  You  do  not  find  the  same  effect  upon  what  ? — 
On  the  sheep.    I  speak  of  their  eating. 

564.  To  what  part  of  Manchester  do  you  refer  ? — I 
am  agent  for  Sir  Humphrey  de  Traffordj  for  De  Traf- 
ford  Park. 


565.  How  far  is  that  from  the  centre  of  Manchester? 
— Four  or  five  miles. 

566.  And  the  Manchester  black  smoke  comes  out 
as  far  as  that  ? — We  get  a  portion  of  it. 

567.  (P?'o/es5or  i^oscoe.)  .The  general  direction  of 
the  wind  would  not  bring  the  black  smoke  over  Sir 
Humphrey's  land  ? — No,  not  so  much. 

568.  Therefore  you  do  not  get  the  benefit  of  the 
Manchester  smoke  as  it  is  got  by  other  portions  lying 
on  the  opposite  side  ? — No. 

569.  {Admiral  Hornby.)  You  spoke  of  Cuerdley 
being  an  agricultural  district  ? — Yes. 

570.  Are  there  not  several  railways  going  through 
it  ? — Several. 

571.  When  were  those  railways  made,  so  far  as  you 
can  remember  ? — One  railway  was  commenced  after 
I  came  to  the  estate,  in  1873  and  1874. 

572.  That  would  very  much  tend  to  increase  the 
rateable  value  of  that  township  since  1861,  would  it 
not  ? — Unquestionably  it  would. 

573.  Can  you  tell  us  the  year  when  the  working  of 
the  new  Assessment  Committee  took  place  in  this 
district  ? — I  cannot.  When  I  spoke  of  the  district 
being  agricultural,  there  is  also  a  canal  passing  through. 
The  rateable  value  of  the  canal,  I  believe,  is  very 
material. 

574.  {Mr.  Stevenson.)  The  figures  which  I  quoted 
to  you  excluded  the  railway  and  canal  assessments  ? — I 
will  take  it  so. 

575.  {Admiral  Hornby^)  Is  it  or  not  the  fact,  that 
the  rateable  value  of  aU  this  district  has  been  very 
materially  increased  since  1861  by  the  action  of  the 
new  Assessment  Act  ?— I  cannot  say. 

576.  You  came,  I  think,  in  1872  ?— Yes. 

577.  Were  the  works  of  Messrs.  Wigg  and  Steele 
then  in  operation  ? — They  were. 

578.  Were  they  in  full  operation  ? — They  were  in 
full  operation  at  the  time ;  they  may  have  increased 
their  works. 

579.  You  left  in  1874?— Yes. 

580.  When  you  returned  in  1876  did  you  see  any 
change ;  did  you  perceive  any  increase  of  vapour,  or 
decrease  of  vapour,  or  any  effect,  good  or  bad,  upon  the 
vegetation  and  trees  of  the  neighbourhood  ? — ^As  I 
have  before  stated,  I  took  down  every  tree  which  I 
thought  would  not  be  alive  in  two  years.  I  saw 
hundreds  of  trees  which  were  leafless  and  had  lost  their 
life  ;  that  is  one  effect. 

581.  You  have  mentioned  your  having  complained 
once  or  twice  to  the  inspector  as  to  the  escape  of  the 
vapour  ? — I  did. 

582.  Have  you  complained  at  any  other  times  ? — 
Yes. 

583.  Were  your  complaints  attended  to  ? — I  com- 
plained generally.  There  were  two  instances  of  damage 
by  one  particular  work  which  I  have  no  doubt  in  my 
own  mind  caused  it.  We  have  general  damage  as  well 
as  the  special  damage. 

584.  You  have  expressed  an  opinion  as  to  the  in- 
sufficiency of  the  inspection  from  the  want  of  inspectors. 
When  you  made  complaints  were  those  complaints 
attended  to,  and  did  any  good  proceed  from  them  ? — 
I  cannot  say  that  I  saw  any  good  proceeding  from 
them.  The  complaints  were  always  received  very 
courteously  by  the  inspectors,  but,  beyond  thai,  I  cannot 
see  any  improvement. 

585.  No  prosecutions  took  place  ? — No  prosecutions 
took  place. 

586.  Within  your  knowledge,  did  prosecutions  take 
place  during  the  two  years  that  you  were  there  ? — No  ; 
I  believe  that,  at  the  outside,  only  four  prosecutions 
have  taken  place  from  the  first.  I  cannot  give  the 
date,  but  in  the  ninth  report  of  Dr.  Angus  Smith  I 
remember  an  instance  of  continuous  damage  by  an 
excess  of  vapour  from  these  works, — I  think  nearly 
double  the  amount  allowed  by  Act  of  Parliament, — ^for 
three  or  four  successive  months  ;  and,  as  far  as  I 
know,  no  prosecution  or  proceedings  were  taken  and 
certainly  an  excess  of  damage  to  a  very  large  amount 
should   not   continue  without  some  action   by  the 
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Government  inspectors  to  check  it  before  three  months 
are  gone. 

587.  But,  I  presume,  from  what  you  have  said  upon 
the  subject  of  inspection,  that  it  is  your  opinion  that 
no  one  inspector  having  such  a  large  district  to  look 
over,  and  not  residing  there,  could  possibly  carry  the 
thing  out  } — I  think  that  it  is  utterly  impossible  that 
he  could  carry  it  out. 

588.  Then,  in  fact,  you  would  give  it  as  your  opinion 
that  if  there  was  more  inspection  more  good  would 
come  ? — Unquestionably. 

589.  (  Viscount  Midleton.)  You  have  spoken  of  the 
effect  of  the  vapour  upon  the  trees  ;  how  is  it  that  it 
affects  them  ;  does  it  first  attack  the  head  of  the  trees, 
or  the  lower  branches  ? — First  the  head  of  the  tree, 
I  should  say.  It  may  or  may  not  be  the  head  of  the 
tree,  according  to  the  fact  of  the  vapour  being  higher 
or  lower  in  the  air  ;  but,  as  a  rule,  the  tops  of  the 
trees  are  gone. 

590.  {Chairman.)  One  reason  for  that  may  be, 
because  they  are  older  trees,  and  have  less  vitality  ? — 
Not  necessarily,  because  higher  ground  would  make 
trees  of  the  same  age  higher. 

591.  {Viscount  Midleton.)  Carrying  your  mind  back 
to  the  year  1874,  in  which  the  Alkali  Amendment  Act 
was  passed,  have  you  noticed  any  difference  from  the 
pas:iing  of  that  Act  in  the  extent  or  progress  of  the 
mischief;  has  it  inci'cased  or  diminished  ? — I  have  not 
been  resident,  and  therefore  cannot  say.  We  certainly 
have  at  Trafford  two  or  three  works,  but  I  have  not 


had  occasion  to  complain  of  any  vapour  from  those 
works,  and  I  have  not  had  other  means  of  judging, 
except  from  my  visit  to  Norton  on  the, 6th  of  last  month  ; 
and  then  I  was  most  decjdedly  of  opinion  that  there 
was  no  improvement,  and  that  there  was  far  more 
damage  done  than  I  anticipated  when  I  left  the  estate. 

592.  {Chairman.)  Do  the  Manchester  local  autho- 
rities take  any  interest  in  the  suppression  of  smoke  ? 
— I  am  hardly  able  to  say  ;  I  have  not  had  an  oppor- 
tunity of  judging. 

593.  {Mr.  Wilbraham  Egerton.)  Did  you  lind  any 
result  arise  from  Sir  Richard  Brooke  winning  the 
action  at  the  assizes  to  which  reference  has  already 
been  made  ? — I  certainly  thought  for  some  time  that 
there  was  very  much  more  carefulness  exercised  in 
these  particular  works. 

594.  (  Viscount  Midleton.)  In  what  year  was  that  ? 
—  1873. 

595.  {Mr.  Wilbi-aham  Egerton.)  It  was  before  the 
passing  of  the  last  Alkali  Act  ? — Yes. 

596.  Clan  you  give  us  any  idea  of  the  expenses 
which  were  incurred  by  Sir  Richard  Brooke  in  obtain- 
ing his  verdict  at  the  assizes  ? — I  cannot  ;  but  the 
expenses  were  considerably  in  excess  of  the  amount 
paid  to  Sir  Richard  Brooke. 

597.  Was  it  as  much  as  1,0()0Z.  ? — I  am  really  not 
able  to  speak  to  figures.  I  have  no  recollection.  I 
should  say  that  it  was  not  1,000/. ;  but  I  do  not 
know. 
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The  witness  withdrew. 


Mr.  Robert  Holland  examined. 


598.  {Chairman.)  You  succeeded  Mr.  Ellis  as 
agent  to  Sir  Richard  Brooke  ? — Very  nearly ;  there 
was  an  agent  in  between  for  a  few  weeks ;  but  I  may 
say  that  I  succeeded  Mr.  Ellis. 

599.  You  have  been  agent  ever  since,  and  are  so 
now  ? — Y'es. 

600.  Since  you  have  been  there  have  you  made  any 
observations  with  respect  to  the  action  of  the  vapours 
from  the  chemical  works  upon  Sir  Richard's  property? 
— Most  decidedly.  I  came  from  a  well-wooded  neigh- 
bourhood, and  I  at  once  observed  that  vegetation  was 
very  much  damaged,  and  I  was  then  told  that  it  was 
from  the  chemical  vapours.  I  quite  corroborate  what 
I  have  been  told,  and  I  see  that  the  damage  is  very 
great  indeed,  and  it  continues. 

601.  Have  you  adopted  any  tests  whatever  to  prove 
the  action  of  these  vapours  upon  vegetation  ? — Do  you 
mean  to  ask  me  whether  I  have  adopted  any  tests  to 
prove  the  action  of  certain  gases  upon  plants  ? 

602.  Yes,  upon  trees  or  plants,  or  any  vegetation 
upon  this  property  ? — No,  not  specially  ;  but  I  have 
observed  the  action  of  the  vapours  upon  the  plants, 
although  I  have  made  no  direct  experiments. 

603.  Have  you  anything  to  tell  us  about  that  action  ? 
— ^Yes.  The  gases  impinging  on  a  tree, — whatever  the 
gases  may  be,  whether  muriatic  acid,  chlorine,  or 
sulphurous  acid, — actually  destroy  the  texture  of  the 
tree ;  they,  enter  the  pores  of  the  leaves  and  poison  the 
tree  as  it  were,  and  the  tree  immediately  begins  to  die  ; 
that  occurs  in  a  very  short  time. 

604.  You  have  spoken  specially  of  trees  ;  have  you 
observed  the  effect  of  these  vapours  upon  the  ordinary 
agricultural  crops  ? — Yes. 

605.  What  crops  ? — Grass  and  corn  and  potatoes, 
and,  in  fact,  every  agricultural  crop. 

606.  And  turnips  ? — And  turnips. 

607.  What  has  been  the  effect  upon  those  crops  ? — 
As  a  rule  turnips  are  very  much  more  gas-proof  than 
any  other  crop.  There  are  occasions  on  which  the 
gases  are  even  strong  enough  to  destroy  a  turnip  crop. 

608.  What  are  those  occnsions  ?  —  One  occasion 
happened  at  Cuerdley  on  Mv.  Johnson's  farm.  1  have 
not  seen  it  myself,  but  Mr.  Johnson  will  be  able  to 
speak  to  it. 

609.  As  to  other  crops,  what  has  been  the  effect  ? — 


I  have  seen  the  potatoes  singed,  as  they  call  it,  from 
the  action  of  the  gases. 

610.  Are  you  sure  they  were  not  singed  from  other 
causes  ? — Quite  sure. 

611.  A  potato,  when  singed,  I  presume,  has  its 
growth  arrested  ? — Yes.  It  may  be  singed  in  an  early 
stage,  and  there  may  be  a  growth;  but  when  any 
plant  is  singed  by  the  gases  there  is  an  arresting  of  the 
growth,  and  a  consequent  effect  upon  the  crop. 

612.  Have  you  ever  seen  this  effect  produced  upon 
growing  corn  ? — Yes. 

613.  What  effect  has  been  produced? — I  have  seen 
the  gases  fall  upon  fields  when  the  oats  have  been 
three  or  four  inches  high,  and  it  has  caused  the  ends 
of  every  leaf  to  become  yellow.  Generally  speaking, 
the  central  shoot  of  the  plant  remains  intact,  and 
after  a  time  it  will  recover  in  a  considerable  degree 
from  what  you  may  call  a  first  gasing,  but  at  what- 
ever time  the  gas  falls  upon  the  plant  there  begins  an 
arresting  of  the  development  of  the  plant.  One  sees 
the  gas  falling  occasionally  when  wheat  or  oats  are  in 
blos  som,  v,-!iich  is  one  of  the  most  critical  times.  It  is 
very  seldom  that  the  wheat  or  oats  grow  in  the 
slightest  degree  after  that  ;  if  they  are  two  feet  high 
at  that  time,  they  will  remain  two  feet  high. 

614.  Have  you  ever  seen  a  field  of  corn  ruined, 
and  the  field  so  affected  as  not  to  produce  any  ear  ? — 
No,  not  so  as  not  to  produce  any  ear,  but  so  as  not  to 
produce  any  corn  in  the  ear.  I  saw  last  year  two 
small  fields  of  oats  which  were  so  damaged  that  they 
had  to  be  sold  as  straw  without  being  threshed  at  all. 

615.  In  your  opinion  was  that  damage  caused  by 
these  vapours  ? — Undoubtedly. 

616.  How  far  from  the  works  are  they  ? — They 
are  very  nenr  to  Messrs  Wigg's  works ;  they  would 
be  one-third  of  a  mile  off. 

617.  How  far  from  the  works  have  you  ever  ob- 
served any  evil  effects  which  you  attributed  to  the 
vapour  ? — Five  or  six  miles. 

618.  What  sort  of  effect  at  five  or  six  miles  have 
you  observed  ? — The  death  of  timber  and  the  singeing 
of  hedges. 

619.  Would  the  hedges  be  so  singed  as  to  make  it 
necessary  to  replace  them  ? — Not  altogether. 

620.  Up  to  what  distance  would  hedges  be  entirely 
destroyed  ? — It  varies  considerably,  according  to  the 
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intensity  of  the  volume  of  gas  coming  from  the  works. 
R.  Holland.    We  have  hedges  a  mile  from  any  works,  and  more 

  than  a  mile  from  any  works,  completely  deail,  abso- 

12  Oct.  1876.   lately  nothing  but  dead  sticks. 

 621.  Since  you  have  been  agent  upon  this  estate 

have  you  had  to  replace  any  of  those  hedges  ? — Yes  ; 
I  am  constantly  replacing  them. 

622.  Can  you  give  any  idea  of  the  extent  of  which 
you  have  done  so? — I  have  not  measured  the  extent, 
but  I  have  no  hesitation  in  saying  that  there  are 
many  miles  which  are  wanting  replacement. 

623.  How  do  you  rejjlace  them  ? — With  wooden 
stumps  and  strained  wire. 

624.  Have  you  ever  had  the  Avire  so  injured  as  to 
make  it  necessary  to  replace  it  ? — Not  a  new  wire 
which  I  have  put  up,  but  there  is  a  considerable 
quantity  of  wire  on  the  estate  which  is  quite  rotten 
and  requires  replacing. 

625.  Plow  do  you  trace  the  state  of  that  wire  to  the 
action  of  the  works  ? — Simply  from  the  fact  that  the 
acids  act  upon  the  iron. 

626.  It  is  not  a  case  of  ordinary  rust  ? — It  is  not  a 
case  of  ordinary  rust  at  all ;  it  becomes  very  brittle. 

627.  You  came  to  this  estate,  I  suppose,  soon  after 
the  amended  Alkali  Act  of  1874  came  into  operation  ? 
— No  ;  it  was  not  in  force.  I  came  to  the  estate  in 
November  1874.  The  Alkali  Act  of  1874  did  not 
come  into  operation  until  March  1875. 

628.  Has  any  result  followed  from  the  passing  of 
that  Act,  so  far  as  this  property  is  concerned  ? — As 
far  as  the  property  is  concerned,  I  can  see  no  result 
whatever. 

629.  Since  the  passing  of  the  Act  lias  there  been 
any  considerable  increase,  or  any  increase,  in  the 
number  of  works  ? — No  increase  at  all  that  I  am 
aware  of.  I  cannot  speak  positively  as  to  tlie  exact 
increase  of  works  in  the  district,  but  certainly  near  to 
us  there  has  been  no  increase  of  Avorks. 

630.  There  has  been  no  increase  of  works  which 
would  affect  this  estate  ? — None  whatever, 

631.  And  you  say  that  the  Act  has  done  you  no 
good? — I  can  see  no  good  whatever  which  has  been 
done,  inasmuch  as  our  trees  arc  dying  exactly  tlie 
same  as  before,  or  worse;  our  hedges  are  dying  just 
the  same,  and  our  farmers'  crops  are  destroyed  just 
the  same,  and  they  complain  just  as  much  as  tiiey 
ever  complained  before. 

632.  And  things  are  affected  which  had  not  re- 
ceived injury  before  ? — Undoubtedly. 

633.  Fresh  crops,  for  instance  ? — Yes,  very  many 
crops  are  injured, — the  annual  crops  of  the  farms. 

634.  Are  all  the  works  which  are  likely  to  affect 
this  estate  under  inspection ;  are  they  of  a  nature  that 
they  would  be  subject  by  law  to  inspection  ? — I  am 
scarcely  chemist  enough  to  know  what  is  carried  on  at 
every  one  of  the  works. 

635.  You  have  not  ascertained  the  fact  whether  or 
not  all  these  works  are  subject  to  inspection? — The 
works  nearest  to  us  are  undoubtedly  subject  to 
inspection,  those  to  which  we  trace  the  greatest 
damage  at  Norton. 

636.  And  in  those  works  so  subject  to  inspection 
you  say  that  there  has  been  no  improvement  since  the 
passing  of  the  Act  of  1874  ? — I  cannot  say  whether 
there  has  been  any  improvement  in  the  percentage  of 
gas  escaping  up  the  chimneys  or  not,  but  I  can  most 
positively  say  that  the  damage  has  gone  on  just  the 
same  as  before. 

637.  Which  is  the  only  result  that  you  care  about  ? 
— That  is  the  only  result  which  I  care  about ;  and 
that  is  at  a  time  when  the  works  are  doing  much  less 
work  than  usual ;  it  is  a  slack  time  with  them  there  ; 
trade  has  been  Lad  ;  all  the  chemical  works  are  doing 
very  much  less  work  than  they  usually  do,  and  still  in 
spite  of  that  the  damage  is  as  great  as  ever. 

638.  How  do  you  account  for  what  otherwise 
appears  unaccountable;  do  you  think  that  with  a 
decrease  of  prosperity  there  is  an  increase  of  neglect  ? 
—I  do  not  know  whether  to  attribute  it  to  neglect  or 
to  want  of  inspection  ;  my  own  opinion  is  that 
inspection  is  a  complete  fallacy  at  present. 


639.  You  mean  a  complete  failure  ? — A  complete 
failure. 

640.  Why  do  you  say  that ;  do  you  believe  that 
the  law  is  not  enforced  as  against  these  manufacturers  ? 
— I  do  not  know  whether  or  not  the  law  is  enforced 
against  the  manufacturers  ;  the  reports  of  the  in- 
spectors will  tell  you  that.  The  escapes  of  gas  have 
been  admitted  at  diflt'erent  Avoi'ks. 

641.  What  I  want  to  ascertain  from- you  is  whether 
this  injury  may  be  effected  with  the  amount  of  gas 
Avhich  the  law  allows  to  escape,  or  whether  more  than 
the  law  allows  to  escape  escapes  from  these  Avorks  ? — 
I  think  that  it  is  due  to  both  causes ;  I  think  that 
when  one  fifth  of  a  grain  per  cubic  foot  per  chimney 
is  multiplied  by  a  great  many  chimneys,  the  total 
effect  may  be  very  bad  indeed.  And  I  also  think  that 
gas  constantly  escapes  from  all  parts  of  the  works, 
which  is  taken  no  notice  of  by  the  inspectors ;  the 
reports  of  the  inspectors  are  entirely  confined  to  the 
chimneys. 

642.  Have  you  taken  any  account  of  the  number 
of  trees  since  you  have  been  there  which  have  been 
cut  down  and  sold,  which  Avould  otherwise  not  have 
been  cut  doAvn  ? — Yes ;  in  general  terms  I  can  say 
something  about  it.  Mr.  Ellis  has  told  you  that  he 
left  very  few  trees  but  such  as  were  fairly  healtliy, 
that  a  large  fall  of  timber  took  place  during  his 
agency,  that  almost  all  the  trees  which  were  dead 
or  dying  were  cut  down.  I  have  been  there  for 
two  years,  and  at  this  moment  we  are  marking  timber 
for  cutting  down  ;  we  have  already  reached  1,600 
and  odd  trees  which  are  dead  or  dving.  A  large 
number  were  marked  before  our  bailiff  began,  which 
have  not  been  counted,  raising  the  number  up  to 
very  nearly  2,000  trees  which  are  already  marked  for 
cutting  down  ;  Ave  haA'c  not  yet  finished  marking, 
and  before  we  have  done  it  the  number  will  certainly 
exceed  3,000  Avhich  ought  to  come  down. 

643.  Are  these  trees  Avhich  otherwise  Avould  not 
be  cut  down  ? — They  arc  trees  wliich  certainly  would 
not  any  one  of  tliem  be  cut  down ;  they  are  chiefly 
trees  Avhich  are  ornamental  to  the  park,  which  would 
naturally  not  be  cut  doAvn  if  it  could  be  avoided. 

644.  As  they  are  to  be  cut  down,  is  their  price  at 
all  affected  by  the  fact  that  they  have  received  some 
injury  from  these  vapours? — I  think  that  the  price 
is  affected. 

645.  To  Avhat  extent  ? — I  can  scarcely  say  to  what 
extent,  because  people  who  Avould  buy  them  would 
very  often  come  from  a  distance  if  there  should 
happen  to  be  a  timber  sale,  possibly  not  knoAviug  the 
nature  of  the  Avood  that  they  were  buying. 

646.  Then  they  Avould  give  the  full  price  for  it  ? — • 
I  think  not;  they  are  pretty  wide  awake. 

647-  Why  not,  if  they  Avere  in  the  dark  as  to  its 
nature  ? — They  would  not  be  quite  so  much  in  the 
dark  as  that.  The  trees  cannot  be  peeled.  We  never 
attempt  to  peel  an  oak  tree  ;  it  will  not  peel,  to  begin 
Avith,  and  the  traders  will  not  buy  the  bark. 

648.  Then  you  lose  the  sale  ? — Yes. 

649.  Have  you  any  reason  to  suppose  that  the 
groAvth  of  trees  Avhich  you  do  not  cut  down  has  been 
slower? — Yes.  They  begin  to  drop  their  leaves  in 
July  ;  (;very  tree  is  now  perfectly  bare,  exactly  as  in 
the  middle  of  winter,  unless  it  happens  to  be  in 
exceptionally  sheltered  places,  wliere  the  trees  remain 
green. 

650.  Have  you,  like  Mr.  Ellis,  had  to  cut  down 
your  timber  for  the  purpose  of  putting  up  fences  to 
supply  the  place  of  the  live  fences  ? — Yes ;  we  are 
always  cutting  timber  for  that  purpose,  which  Avould 
amount  to  many  hundreds  of  ti'ees  yearly  if  we  made 
a  good  hedge. 

651.  Have  you  prepared  any  estimate  of  the  cost 
of  the  injury  to  the  hedges  ? — No. 

652.  Could  you  give  any  sort  of  estimate  of  it  ? — 
No.  It  is  very  difficult  to  giA'e  an  estimate;  the  timber 
is  our  own  timber,  Avhich  we  do  not  buy. 

J,  653.  But  Avhich  you  might  sell  ? — Yes,  undoubtedly. 

f54.  The  Aviro  you  buy,  and  the  labour  you  pay 
for  ? — Yes. 
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655.  I  suppose  that  you  can  form  an  estimate  of 
what  100  yards  of  such  fence  would  cost  ? — Yes. 
I  should  not  like  to  say  positively  without  making 
calculations,  but  I  think  that  you  might  safely  say 
Is.  6d.  a  yard. 

656.  Have  you  observed  any  injury  caused  to 
animals  by  the  vapours  ? — I  observe  that  the  sheep 
round  us  get  on  very  badly  indeed.  Since  I  have 
been  there,  in  two  years  I  have  constantly  had  to 
draft  out  what  are  called  culls. 

657.  That  is  on  Sir  Richard's  own  farm  ? — Yes. 
That  is  to  say,  sheep  which  would  die  very  shortly  if 
I  did  not  sell  them.  I  sell  those  sheep  at  perhaps  5s. 
apiece. 

658.  How  is  it  as  to  milch  cows  ? — Milch  cows 
milk  very  badly  usually  ;  they  do  not  milk  so  well  in 
this  neighbourhood  as  in  other  neighbourhoods. 

659.  Are  their  teeth  affected  ? — I  cannot  tell. 

660.  Do  they  cast  their  calves  more  often  than  in 
other  districts  ? — I  do  not  know. 

661.  Do  you  observe  any  swelling  of  the  joints  ? — 
No. 

662.  Is  there  anything  in  their  outward  appearance 
which  marks  their  falling  off? — Yes;  they  become 
emaciated  and  hide-bound,  and  they  very  often  lose 
their  appetites. 

663.  Do  you  fatten  cattle  on  the  estate  ? — Yes. 

664.  Are  they  fattened  partly  on  the  grass  before 
they  are  put  up  ? — Yes,  generally  until  they  are  put 
up,  and  they  are  fattened  off  on  oil  cake  and  turnips. 

665.  Does  their  condition  improve  Avhile  they  are 
fed  upon  gi'ass  ? — Yes.  The  condition  of  young 
animals  does  improve  whilst  they  are  upon  grass,  but 
it  depends  very  much  upon  the  distance  at  which  the 
land  is  from  any  works. 

666.  The  land  of  which  you  speak,  where  the  cattle 
are  under  your  immediate  charge,  averages  about 
three  miles  distant? — It  would  average  three  miles 
from  Widnes  at  least. 

667.  And  one  mile  from  Runcorn  ? — Three  miles 
from  Runcorn. 

668.  What  would  be  the  nearest  portion  of  it  to 
those  places  ? — The  nearest  portion  of  Sir  Richard 
Brooke's  property  to  Runcorn  would  be  two  miles, 
and  the  nearest  portion  to  Widnes  would  be  two  and 
a  half  miles. 

669.  In  the  farms  lying  between  the  park  and  those 
places,  have  you  had  complaints  from  the  farmers  as 
to  their  cattle  ? — Constant  complaints  from  them ; 
they  tell  me  that  cows  now  will  not  last  beyond  two 
or  three  years,  whereas  they  formerly  used  to  last  a 
great  many  years.  On(\  of  our  old  tenants  is  now 
in  this  room  ;  lie  and  his  forefathers  have  lived  on 
Sir  Richard  Brooke's  property  for,  I  think,  nearly  200 
yeyrs;  he  tells  me,  and  I  have  no  doubt  will  tell  you, 
that  formerly  on  their  estate  cattle  used  to  last  for  15 
years ;  and  now  the  farmers  tell  me  that,  generally 
speaking,  after  two  or  three  years  they  are  obliged 
to  change  them  ;  I  mean  two  or  three  years  after  they 
arrive  at  maturity. 

670.  After  the  cows  are  about  four  or  five  years 
old  they  are  obliged  to  get  rid  of  them  ? — Yes. 

67 J.  In  your  opinion  is  the  letable  value  of  the 
farms  affected  ? — Most  decidedly. 

672.  Can  you  give  anything  like  the  per-centage 
to  which  it  is  affected  ? — The  letable  value  is  naturally 
most  affected  where  the  farms  are  nearest  to  the 
Avorks.  Sir  Richard  Brooke  and  Mr.  Ellis  have  both 
spoken  of  certain  farms  which  lie  between  Norton 
Priory  and  Messrs.  Wigg's  works  ;  those  farms  have 
coiiKidcrably  dei)rcciated  in  value.  Astmoor  Bridge 
farm,  of  about  100  acres,  is  let  at  a  fair  annual  value  ; 
and,  as  Mr.  Ellis  explained  to  you,  although  it  was 
let  at  a  fair  value,  vSir  Richard  undertook  the  onus  of 
paying  compensation  to  the  farmer  for  the  damage 
done. 

673.  Has  anything  been  paid  ? — Yes.  The  agrce- 
iiK  lit  was  that  Sir  Richard  should  pay  the  farmer  up 
to  the  amount  of  50/.  per  annum  for  damnge,  if  so 
much  daninge  was  done.  Jiast  }ea.r  the  (laniag(!  done 
was  valued  by  two  persons  who  had  been  ap[)ointe(i, 
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one  by  the  farmer  and  the  other  by  Mr.  Ellis,  and  we  Mr. 
paid  him  last  year  50A  ;  and"  I  do  not  hesitate  to  say     It.  Holland. 

that  he  lost  100/.  rather  than  50/.  from  damage  to   

crops.  ^  "  12  Oct.  1876. 

674.  Have  you  any  other  case  ? — Yes,  Astmoor 
Marsh  Farm,  which  is  a  little  nearer  to  the  works.  It 
is  extremely  good  land,  which  ought  to  let  at  from 
45s.  to  50s.  per  statute  acre.  It  was  for  two  years,  I 
believe,  in  hand,  and  could  not  be  let.  This  and 
another  farm,  before  I  came  to  the  estate,  were  in 
hand,  and  there  was  great  difhculty  in  letting  it.  It 
was  just  let  when  I  came  to  the  estate,  at  30s.  9d.  per 
statute  acre.  Halton  Gate  Farm  was  another  which 
it  was  very  difficult  to  let,  and  which  I  have  let  since 
I  have  been  there  at  29s.  8rf.  per  acre.  Those  farms 
ought  to  fetch  45s.  or  50s.  per  statute  acre,  and  would 
undoubtedly  fetch  that  amount  if  it  were  not  for  the 
damage  done  to  the  crops. 

675.  With  reference  to  the  damage  done  to  the 
trees,  have  you  at  all  estimated,  in  this  fall  of  timber 
which  takes  place,  the  loss  which  accrues  to  Sir  Richard 
Brooke  from  the  injury  done  to  the  bark  of  oak  trees  ? 
— Xo.  I  do  not  at  this  moment  know  now  many  oak 
trees  there  are  among  the  number  which  are  marked. 

676.  What  proportion  of  the  whole  trees  do  you 
think  are  oak  ? — That  I  should  hardly  like  to  say.  I 
should  say  that  one  half  of  them  are  oak. 

677.  Does  bark  find  a  ready  sale  in  this  country 
Avhen  it  is  good  ? — Yes  ;  tanning  is  quite  a  staple 
business  of  the  neighbourhood. 

678.  {Earl  Percy.)  Have  you  any  reason  to  think 
that  the  vapours  have  any  effect  upon  the  fertility  of 
the  soil  ? — Yes,  undoubtedly.  Whenever  rain  falls 
down  the  trunk  of  a  tree,  it  makes  a  bare  place  round 
the  foot  of  the  tree  ;  and  if  soil  is  taken  from  it,  seed 
will  not  germinate  in  it.  I  speak  from  experience,  for 
I  have  tried  it.  Therefore,  if  the  rain  falling  round 
the  foot  of  a  tree  in  that  way  will  cause  the  ground  to 
be  so  unfertile,  it  stands  to  reason  that  a  smaller 
quantity  of  rain  falling  continuously  on  the  soil  will 
also  render  it  unfertile  to  a  certain  extent. 

679.  How  long  after  the  rain  had  fallen  did  you 
take  the  soil  ? — I  really  do  not  know.  It  is  alwa}  S  the 
ease.  That  soil  will  ncA  cr  be  fertile  again,  at  any  rate 
not  for  years.  I  cannot  tell  you  how  long  it  Avonld 
remain  unfertile ;  my  impression  is  that  the  soil  is 
poisoned  for  an  amazing  time. 

680.  Are  you  of  opinion  that  the  soil  of  these  farms 
is  less  fertile  than  the  soil  of  other  farms  in  places  which 
are  free  from  vapour? — I  think  that  it  is  very  probable 
that  it  is  so. 

681.  But  you  have  no  i)roof  of  it? — No;  my  only 
proof  is  that  when  the  rain-water  falls  in  large  quan- 
tities it  absolutely  poisons  the  soil ;  therefore,  when  it 
falls  in  small  quantities  it  must  slightly  poison  the 
soil. 

682.  You  have  spoken  of  the  effect  which  these 
vapours  have  upon  cattle  and  upon  sheep  ;  is  there  any 
other  stock  affected  by  them  ? — Yes  ;  we  had  a  mare 
at  Sir  Richard  Brooke's  farm  last  year  ill  for  a  con- 
siderable time.  She  died,  and  was  opened,  and  her 
stomach  was  ulcerated.  The  veterinary  surgeon  gave 
it  as  his  o])inion  that  her  stomach  was  injiu'ed  by  the 
action  of  the  acids  in  the  grass  which  she  had  eaten  ; 
and  I  may  say  that  almost  invariably,  when  there  is 
any  wet  whatever  upon  the  grass,  that  grass  will  give 
acid  action  with  test  paper. 

683.  With  regard  to  the  fences  which  you  have 
been  putting  up,  how  long  do  you  ex[)ect  those  fences 
to  last.  1  refer  to  the  wire  fences  and  wooden  posts  ? 
— I  do  not  think  that  the  wooden  posts  will  he  affected 
at  all  by  the  acids.  The  wire  will  be  much  less  affectecl ; 
it  can  be  constantly  tarred.  Tar  seem  to  be  the  one 
material  which  preserves  the  iron  better  than  anything 
else. 

684.  Do  yon  think  that  if  those  fences  are  properly 
tarred  they  will  remain  sound  there  as  long  as  in  any 
other  place  ? — T  do  not  think  so.  The  tar  wears  off 
very  much  quicker  than  it  does  in  most  places. 

685.  (  Chairman.)    What   is   the  rainfall  of  your 
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Mr.         district  ? — That  I  do  not  know.    I  believe  that  it  is 
B.  Holland,     rather  high. 

  686.  {Professor  Roscoe.)  You  state  that,  in  your 

12  Oct.  1876.  opij^ioQ^  the  soil  is  permanently  injured  ?— I  do  not 
say  that,  in  my  opinion,  it  is  permanently  injured,  but 
I  think  that  it  is  very  likely  that  it  may  be  perma- 
nently injured. 

687.  Then  it  is  a  mere  matter  of  opinion,  so  far  as 
that  is  concerned  ? — It  is  a  mere  matter  of  opinion.  I 
reason  from  the  fact  that  it  is  decidedly  injured  when 
there  is  a  large  quantity  of  water  upon  it. 

688.  Have  you  ever  had  any  average  good  crops 
upon  that  estate  during  the  time  that  you  have  been 
there,  such  as  would  be  called  average  good  crops  m 
a  district  not  exposed  to  the  fumes  ?— Yes  ;  we  have 
had  average  good  crops  this  year. 

689.  On  the  whole  estate,  or  upon  a  portion  of  it  ? 
—I  am  speaking  now  of  the  home  farm,  which  is  the 
one  that  I  always  have  more  especially  under  my  eye, 
which  lies  on  the  other  side  of  the  hill,  as  it  were,  from 
all  the  works.    It  is  in  another  valley. 

690.  ( Chairman.)  How  far  is  it  from  any  of  the 
works  which  injure  the  farms  ?— Three  miles. 

691.  I  think  that  Professor  Roscoe's  question  ap- 
plied to  the  farms  lying  within  the  more  immediate 
effect  of  the  works.  As  to  those  farms  lying  between 
the  Park  and  Widnes,  have  you  ever  known  an  average 
good  crop  there  equal  to  one  in  a  district  not  affected 
by  these  works  ?— Yes  ;  but  I  have  seen  no  very  great 
crops  on  that  land. 

692.  That  was  not  the  question  ;  but  the  question 
was  as  to  an  average  crop  ? — Yes  ;  I  think  that  at  the 
point  of  the  land  furthest  removed  from  any  of  the 
works,  there  have  been  average  crops. 

623.  {Professor  Roscoe.)  During  your  experience, 
have  there  never  been  average  crops,  as  a  rule,  on  the 
whole  of  the  land  exposed  to  the  fumes  ? — Certainly 
the  crops  on  that  land,  as  a  rule,  are  not  up  to  the 
average,  and  have  never  been  so  in  my  recollection. 

694.  Do  you  attribute  the  damage,  such  as  you 
have  described,  to  one  work  in  particular,  or  to  the 
general  works  at  Widnes  ? — I  attribute  a  great  portion 
of  the  damage  to  the  part  of  Sir  Richard  Brooke's ' 
property  lying  between  his  own  house  and  Widnes  to 
what  comes  from  Messrs.  Wigg  and  Steele's  works,  for 
the  reason  that  they  are  very  much  nearer  to  us,  and 
for  other  reasons  ;  but  I  attribute  a  very  considerable 
portion  of  the  damage  to  timber  to  the  general  vitiation 
of  the  atmosphere. 

695.  What  are  the  other  reasons  to  which  you 
refer  ? — I  do  not  think  that  the  works  are  carried  on 
as  well  as  they  can  be  carried  on. 

696.  Did  you  give  us  the  rental  of  the  farm  which 
you  described  as  lying  close  to  Messrs.  Wigg's  works, 
upon  which  two  fields  of  oats  were  sold  as  straw  ? — 
The  rental  of  the  farm  is  30s.  9d.  per  statute  acre. 

697.  And  you  say  that  it  ought  to  be  40s.  ? — It 
ought  to  be  more  ;  it  ought  to  be  from  40s.  to  50s.  I 
said  from  45s.  to  50s. 

698.  Have  you  any  experience  of  other  smoky  dis- 
tricts, and  of  the  action  of  coal  smoke,  not  chemical 
fumes,  upon  vegetation  ? — No. 

699.  {Mr.  Abel.)  You  have  stated  that  the  wooden 
posts  of  your  wire  fences  are  not  affected  ? — I  think 
that  they  wiU  not  be  affected.  I  have  not  had  sufficient 
time  to  judge  upon  that  point,  but  I  do  not  see  why 
they  should  be  much  affected. 

7 00.  Are  they  protected  ? — They  are  tarred  over  ; 
they  iire  dead  wood  ;  they  are  in  the  light  of  timber. 
I  do  not  exactly  see  why  they  should  be  much  affected 
by  the  gases. 

701.  You  have  stated  that  you  think  that  the 
price  of  the  timber  which  is  felled  is  affected ;  you 
have  no  positive  proof  of  it  ? — No ;  but  T  am  quite 
sure  that  it  must  be  aifected  when  we  come  to  sell  it, 
because  there  are  very  few  trees  that  we  citt  dowu 
which  have  not  a  line  of  dead  wood  on  one  side  of 
them  where  the  rain-water  has  run  ;  that  line  has  been 
caused  by  the  running  of  rain-  water  in  this  particular 
direction. 

702.  You  have  told  us  that  since  March  1875,  since 


the  last  Act  came  into  force,  although  there  has  been 
no  extension  of  the  works,  and  although  trade  has  been 
bad,  the  damage  to  the  neighbourhood  has  been  quite 
as  great  as  ever  ? — Yes. 

703.  Do  you  ascribe  that  to  any  falling  off  in  the 
amount  of  good  which  has  been  done  by  inspection 
before  the  Act  of  March  1875  came  into  play  ? — There 
ought  to  be  less  damage.  My  reason  for  making  my 
former  statement  is  that  far  more  trees  have  died  this 
year  than  last,  and  far  more  trees  died  last  year  than 
the  year  before. 

704.  Do  you  think  that  a  larger  portion  of  trees  have 
been  affected,  or  that  it  ^has  been  a  gradual  develop- 
ment of  the  original  injury  to  the  trees  ? — It  may  be 
both.  We  can  see  trees  singed  by  a  sudden  blast  of 
gas  coming  over  them,  just  the  same  as  before.  Horse- 
chesnut  trees  always  suffer  very  soon,  directly  a  little 
wind  comes  over  them.  In  whatever  direction  the 
wind  blows,  damage  is  being  done  in  some  direction  or 
other. 

705.  So  far  inspection  did  good  when  it  was 
introduced,  do  you  consider  that  it  has  fallen  off  or 
not  ? — Do  you  mean  to  imply  that  Dr.  Angus  Smith 
does  not  inspect  as  much  as  he  used  to  do. 

706.  If  any  good  resulted  from  the  inspection,  has  it 
diminished ;  do  jow  consider  that  the  inspection  is  less 
efficient  than  it  was  ? — The  inspection  appears  to  me 
to  be  exactly  the  same  as  before  ;  that  is  to  say,  there 
are  the  same  number  of  inspectors,  and  I  presume  that 
they  come  the  same  number  of  times  to  the  works. 

707.  Your  opinion  is  that  the  inspection,  so  far  as 
it  has  gone,  has  not  done  much  good  ? — My  opinion  is 
that  the  inspection,  so  far  as  it  has  gone,  has  done 
very  little  good  indeed.  There  was  one  occasion 
during  the  summer  of  last  year  when  a  large  escape  of 
gas  came  over  my  own  house,  and  I  was  quite  sure 
that  I  should  hear  of  damage  being  done.  The 
next  day,  or  the  day  but  one  following,  one  of  the 
tenants  of  the  Astmoor  farm  came  up  and  told  me 
that  a  considerable  amount  of  damage  had  been 
done  to  his  crops,  which  I  went  and  inspected.  I 
wrote  to  Dr.  Angus  Smith,  asking  him  to  come  and 
inspect  the  damage  wliich  had  been  done.  The 
answer  which  I  received  was  to  this  effect :  that 
Dr.  Angus  Smith  was  not  employed  to  take  coguiEance 
of  special  outbreaks.  I  reported  the  whole  corre- 
spondence to  the  Local  Government  Board.  Dr, 
Angus  Smith  and  Mr.  Fletcher  Avere  sent  down  ; 
they  came  in  a  very  few  days,  and  .they  inspected  all 
these  crops  with  me.  What  they  said  to  each  other  I 
cannot  tell ;  they  drew  themselves  apart,  and  held 
consultations  together  at  different  times,  but  they  cer- 
tainly acknowledged  to  me  that  very  gi-eat  damage  had 
been  done. 

708.  Was  that  damage  at  all  definitely  traced  ? — I 
undoubtedly  traced  it  to  Messrs.  Wigg's  works. 

709.  {Mr.  Stevenson.)  It  was  stated  by  Mr.  Ellis, 
I  think,  that  Sir  Richard  Brooke  recovered  damages 
against  Messrs.  Steele  ? — Yes. 

710.  In  respect  of  what  fiirm  was  that? — It  was 
l^efore  I  was  the  agent  there. 

711.  Was  it  the  same  farm  in  respect  of  which  Sir 
Richard  undertook  to  pay  any  damage  which  the  tenant 
might  receive  ? — No,  it  would  not  be  that  farm  ;  they 
would  be  the  farms  held  at  that  time  by  Mr.  Baggerley,  I 
think  ;  but  it  was  before  my  time,  and  I  do  not  speak 
very  positively  upon  those  things. 

712.  Are  you  aware,  as  a  fact,  that  the  Widnes 
works  have  not  bc^en  at  full  work  at  all  these  times  ? 
— It  was  always  said  so. 

713.  You  assume  it  from  the  trade  being  unprofit- 
able ? — I  assume  it  from  what  is  in  everybody's  mind, 
that  they  are  doing  very  little  work. 

714.  But  you  do  not  know,  as  a  fact,  whether  they 
are  going  on  as  vigorously  as  ever;  it  is  merely  a 
general  impression? — It  is  merely  a  general  opinion. 
I  am  not  siware  that  any  manufacturers  have  over  said 
to  me  that  they  are  doing  very  little  work. 

715.  That  is  entirely  an  assumption  of  yours? — 
I  have  no  means  of  proving  it,  but  I  have  no  doubt 
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that  it  is  correct ;  it  is  well  known  that  the  chemical 
trade  is  not  good  now. 

716.  That  means  that  it  is  unprofitable  ;  it  does  not 
necessarily  mean  that  they  are  doing  less  ? — I  think 
that  it  does. 

717.  JBut  you  do  not  know  of  your  own  knowledge  ? 
—No. 

718.  Are  you  prepared  to  inform  the  Commissioners 
as  to  the  comparison  of  Sir  Richard's  gross  rental 
between  1861  and  the  present  time  ? — No  ;  I  do  not 
know  what  his  gross  rental  was  in  1861. 

7 1 9.  Could  you  supply  it  ? — I  dare  say  that  I  could 
get  it. 

720.  We  have  heard  of  particular  farms  being  let  at 
a  lower  rent,  but  on  the  whole  there  may  be  no 
decrease  in  value? — -Between  1861  and  the  present 
time  there  has  been  a  constant  increase  in  the  value  of 
farms  everywhere,  and  that  increase  has  undoubtedly 
extended  to  the  Norton  estate  ;  but  it  is  the  result  of 
the  natural  increase  in  the  value  of  land  during  the 
last  20  years. 

721.  {Chairman.)  From  the  increase  of  the  sur- 
rounding population,  I  suppose  ? — Possibly  from  the 
increase  of  the  surrounding  population,  but  every  year 
farms  have  been  increased  in  value.  They  have  been 
assessed  higher  than  they  used  to  be.  Farms  through- 
out the  whole  of  the  country  have  increased  in  value. 

722.  {Mr.  Stevenson.)  Do  you  think  that  the  prox- 
imity of  that  large  increase  of  manufacturing  popu- 
lation has  no  effect  in  raising  the  rents  ? — I  do  not 
think  so. 

723.  As  regards  the  fee-simple  value  of  those  farms, 
when  you  say  that  the  rent  has  been  reduced  of  the 
farms  near  the  alkali  works,  is  the  fee  simple  value 
greater  ?  — I  can  scarcely  say. 

724.  Has  any  property  been  sold  ? — No,  none  has 
been  sold. 

725.  Would  you  value  tliose  farms  in  fee  simple 
higher  now  for  agricultural  purposes  than  formerly, 
notwithstanding  the  diminished  agricultural  rental  ? — 
I  think  that  I  should  a  little,  because  they  are  con- 
siderably nearer  to  towns  than  any  other  portion  of 
that  property.  They  are  considerably  nearer  to  Run- 
corn. There  might  be  a  demand  for  building.  There 
has  not  been  any  yet. 

726.  So  that  the  proximity  of  these  manufacturing 
towns,  in  your  opinion,  does  increase  the  fee-simple 
value  of  the  land  ? — Within  a  certain  radius  it  un- 
doubtedly increases  the  value,  whether  the  works  them- 
selves have  to  be  placed,  or  whether  cottages  have  to 
be  built  for  the  occupation  of  the  workmen  ;  but  out- 
side that  radius,  I  am  quite  of  opinion  that  it  does  not 
increase  the  value  of  the  land,  neither  the  annual 
agricultural  value,  nor  the  fee-simple  value. 

727.  What  length  wovild  you  make  that  radius  ? — 
That  is  an  awkward  question.  I  would  make  it  where 
the  works  extend  to. 

728.  And  a  belt  outside  the  works  ? — No,  not  a  belt 
outside  the  works.  Of  course,  if  the  works  extended 
then  a  belt  outside  the  works  would  have  to  be 
included. 

729.  Then,  whenever  works  extend,  a  belt  outside 
them  increases  in  fee-simple  value  ? — No,  I  think  not. 
If  land  was  not  wanted  for  building  or  for  works,  it 
would  be  very  difficult  to  sell  it  at  all. 

730.  But  I  understood  you  to  say  that  if  the  works 
were  not  there  at  all  the  land  would  be  more  valuable  ? 
— The  circle  immediately  affected  by  chemical  works, 
or  by  works  carrying  on  any  other  manufacturing 
business,  is  very  much  more  valuable.  It  is  sold  by 
the  yard  instead  of  by  the  acre,  and  a  certain  portion 
round  it  is  always  wanted  for  the  erection  for  a  town, 
and  that  land  becomes  proportionately  increased  in 
value.  In  ordinary  towns,  and  ordinary  manufactures, 
it  increases  the  price  of  land  all  round  to  a  consider- 
able distance  ;  but,  with  regard  to  chemical  manufac- 
tures, they  are  perfectly  different  from  any  otlier 
manufactures ;  they  raise  tht;  price  of  land  within  a 
given  circle,  but  all  outside  it  suffers,  and  suffers  to  a 
very  great  extent.  It  would  be  impossible  to  make  a 
calculation ;  but  I  should  think  that,  in  all  probabi- 


lity, the  damage  done  to  all  the  surrounding  land  in  Mr. 
value  is  quite  as  much,  if  not  a  great  deal  more,  than  ^-  ^"^^^ 
the  increased  value  of  the  small  portion  within  the  circle,       Qct  i 

731.  Are  you  planting  any  young  trees  on  the   1_ 

estate  ? — No.    There  has  -^een,  as  Mr.  Ellis  said,  a 

young  plantation  which  has  been  planted  two  or  three 
times  over.  It  is  a  very  small  plantation,  it  is  not 
more  than  an  acre  or  two  in  extent,  and  it  is  at  the 
outskirts  of  an  existing  plantation  ;  but  those  trees 
are  all  dying.  They  require  planting  over  again  if 
they  are  ever  to  do  any  good. 

732.  What  distance  are  they  from  the  works  ? — A 
good  three-quarters  of  a  mile  from  the  nearest  works ; 
that  is  only  one  work. 

733.  You  mentioned  that  the  grass  was  acidified  by 
the  acid  gases  from  the  works  ;  do  you  find  it  always 
accompanied  with  blackness  from  coal  smoke? — No, 
decidedly  not  always :  some  of  our  grass  is  perfectly 
free  from  coal  smoke. 

734.  Have  you  any  grass  which  will  not  blacken 
the  sheep's  wool  ? — The  sheep  always  become  black  in 
the  whole  of  the  neighbourhood. 

735.  That  must  he  from  black  smoke  ? — Of  course 
it  must  be  from  the  carbon  in  the  smoke. 

736.  Soot  ?— Undoubtedly. 

737.  On  all  these  properties  which  you  speak  of 
there  is  black  smoke  ? — There  is,  of  course,  some 
amount  of  black  soot. 

738.  And  the  cattle  eat  that  black  soot  in  eating 
the  grasii  ? — Yes ;  but  I  should  think  that  the  action 
of  the  black  soot  would  be  rather  beneficial  than  other- 
wise when  they  eat  it  ;  it  would  act  as  an  antiseptic. 

739.  {Admiral  Hornby.)  Is  it,  or  not,  the  case 
that  in  some  of  the  fields  in  the  neighbourhood  of 
these  works  there  is  grass  which  the  cattle  will  not 
eat  at  all  ? — There  is  grass  which  the  cattle  will  not 
eat  at  all. 

740.  Did  you  know  this  part  of  the  world  before 
you  came  here  in  1874  ? — I  am  a  Cheshire  man. 

741.  You  did  not  know  any  of  the  land  in  the 
immediate  neighbourhood  of  Norton  ? — No. 

742.  When  you  speak  of  the  average  crops,  you 
have  no  means  of  knowing  whether  an  average  crop 
now  is  better  or  worse  than  it  would  have  been  a  few 
years  ago? — No,  not  from  my  own  personal  know- 
ledge ;  we  have  witnesses  who  will  speak  to  that  point. 

743.  I  think  you  said  that  you  came  here  in  1874  ? 
— November  1874. 

744.  In  what  year  was  the  case  of  Mr.  Johnson's 
turnips  which  you  mentioned  to  us  ? — This  year,  a 
few  months  ago. 

745.  Under  his  agreement  with  Sir  Richard  Brooke 
will  he  claim  any  compensation  for  that  turnip  crop  ? 
— No,  not  at  all.  He  has  given  up  a  certain  portion  of 
his  land  which  absolutely  lies  waste,  and  cannot  be 
cultivated,  and  the  rest  of  his  land  he  has  at  a  reduced 
rent  of  25,f.  per  statute  acre. 

746.  Then  what  becomes  of  the  remainder  of  that 
land  which  you  say  he  has  given  up  ? — It  is  doing 
nothing ;  it  is  lying  waste. 

747.  Then  that  is  an  absolute  loss  to  the  landlord  ? 
— Undoubtedly. 

748.  {Chairman.)  What  is  the  acreage  of  that  part  ? 
— Six  or  seven  acres  ;  something  like  that. 

749.  {Admiral  Ilornlnj.)  Which  would  have  brought 
in  10/.  or  12/!.  to  the  landlord  ?— Yes. 

750.  He  loses  that  entirely? — Yes.  I  think  that 
the  actual  amount  that  the  farm  has  been  reduced  is 
43/.,  which  now  is  an  entire  loss  to  the  landlord, 

751.  {Chairman.)  Upon  Avhat  total  rental? — It  is 
a  small  farm  ;  I  do  not  know  the  acreage. 

752.  When  you  speak  of  a  reduction  of  43/.,  it  is  a 
very  different  question  whether  it  is  a  reduction  of  43/. 
upon  100/.,  or  43/.  upon  500/.  ? — It  would  be  a  deduc- 
tion of  43/.  upon  probably  200/.  ;  at  any  rate,  his  pre- 
sent rental  is  reduced  to  25^.  per  statute  acre. 

753.  {Admiral  Hornby.)  When  was  it  reduced  ? — 
1  scarcely  know.  It  was  when  Mr.  Ellis  was  the 
agent,  two  or  three  years  ago.  I  think  that  it  was  to 
be  altered  at  the  next  rental,  and  I  was  the  first  one, 
I  think,  who  received  the  reduced  rent. 
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MINtJTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


Mr.  754.  Are  there  any  other  tenants  of  Sir  Richard 

R.  Holland.    Brooke  under  similar  circumstances  ? — We  have  very 

  few  tenants  at  Cuerdley  under  similar  circumstances. 

12  Oct.  1876.  T|^^j,_  Johnson's  ferm  is  situated  just  at  the  very  foot  of 
Messrs.  Sullivan's  works,  and  joins  one  portion  of 
those  works.  Still  our  tenants  all  complain,  generally 
speaking,  of  the  damage  done  to  their  crops  at 
CueriUey. 

755.  Are  vou  aware  of  a  small  farm  of  Mr.  Taylor's  ? 
—Yes. 

7o6.  Have  any  complaints  been  made  by  him  ? — 
Which  Mr.  Taylor  do  you  mean  ?  because  I  am  perfectly 
aware  that  Dr.  Angus  Smith  has  reported  upon  the 
farm  of  one  Mr.  Taylor. 

757.  I  only  know  him  as  Mr.  Taylor  who  used  to 
supply  the  Lunatic  Asylum  with  milk  ? — He  reports 
to  me  that  the  production  of  milk  is  nothing  like  what 
used  to  be.  He  is  at  a  considerable  distance  from  any 
works,  and  out  of  the  way  of  the  wind. 

758.  Are  there  are  tenants  there  who  have  given 
notice  of  leaving  unless  their  rents  are  reduced  ? — 
Not  yet. 

759.  Do  your  oak  trees  feel  the  effect  of  these 
vapours  more  than  others  ? — It  is  very  difficult  to  say 
which  feels  it  the  most. 

760.  Do  not  sycamores  feel  it  the  least  ? — I  used  to 
think  so,  but  I  have  seen  so  many  instances  of  dead 
sycamores  that  I  think  that  sycamores  there  suffer 
exactly  as  other  trees. 

761.  Have  you  thought  over  the  matter  sufficiently 
to  give  an  opinion  as  to  whether  the  general  state  of 
the  atmosphere  this  year  and  last  year  is  better  or 
■worse  than  you  have  known  it  ;  take  this  year  for 
instance  ? — The  first  half  of  the  year  we  had  east  winds 
almost  continuously,  and  at  our  side  of  the  country  we 
were  comparatively  free  from  vapours  of  all  kinds  ; 
but  just  as  we  were  free  from  them,  so  they  felt  them 
on  the  Liverpool  side.  Since  then  we  have  had  a  con- 
siderable amount  of  rain.  And,  as  far  as  I  can  judge, 
the  gases  come  over  quite  as  densely,  and  appear  to 
gas  the  crops  quite  as  much  as  they  have  ever  done 
before;  and  certainly  the  hedges  have  been  singed  just 
as  much  as  ever.  I  mean  the  young  shoots  in  the 
hedges. 

762.  Have  you  yourself  witnessed  what  I  may  call 
large  clouds  of  vapour  coming  over,  or  not  ? — Yes. 

763.  Have  you  ever  complained  of  that  ? — Yes,  I 
complained  to  Dr.  Angus  Smith. 

764.  That  was  an  occasion  when  actual  damage  was 
done  ;  and  you,  I  think,  complained  more  of  the 
damage  done  to  the  crops  than  of  the  presence  of  the 
vapour  ? — But  never  a  day  passes  in  the  direction  of 
the  wind  without  clouds  of  the  vapour  coming  over  ; 
whichever  direction  the  wind  is  in,  the  country  suffers 
in  that  direction. 

765.  (3Ir.  Stevenson.)  Where  is  the  farm  in  which 
a  reduction  of  43/.  was  allowed  ? — It  is  situated  at  the 
Widnes  end  of  Cuerdley. 

766.  Is  it  the  same  piece  of  land  where  Messrs.  Sulli- 
van have  a  site  for  a  manufactory  ? — Yes  ;  it  is  a  por- 
tion of  the  same  land. 

767.  And  for  Avhich  they  pay  400/.  a  year  ? — Yes. 
"768.  So  that  the  loss  of  43/.  is  balanced  by  a  gain  of 

400/.  a  year  from  Messrs.  Sullivan  ? — I  do  not  know 
that  it  is  ;  the  land  was  rendered  actually  unprofitable, 
and  could  not  be  used  for  anything  but  manufacturing 
purposes. 

769.  {Chairman.')  Is  it  let  at  400/.  a  year  ? — It  is 
let  for  400/.  a  year,  I  think ;  it  is  50/.  an  acre  for  about 
five  acres. 

770.  For  eight  acres  ? — Five  acres. 

The  witnei 


771.  That  would  be  250/.,  not  400/.  ?— Then  it 
must  be  eight  or  nine  acres. 

772.  {Admiral  Hornby^  Have  you  had  any  ex- 
perience of  the  effects  of  the  heaps  of  waste  from  these 
works  ? — My  experience  is  that  they  are  very  dis- 
agreeable when  it  rains ;  when  it  raius  they  give  oft' 
sulphuretted  hydrogen. 

773.  Strongly  ? — Strongly  ;  you  can  smell  it. 

774.  Have  you  seen  the  effect  of  the  water  washing 
off  those  heaps  after  rain  ;  has  it  any  effect  ? — I  do  not 
know ;  I  am  not  chemist  enough  to  speak  upon  that 
point. 

775.  I  mean  upon  vegetation  in  the  adjacent  fields  ? 
— Yes,  undoubtedly  ;  the  country  round  about  is  bare. 

776.  Will  it  destroy  the  vegetation  ? — I  am  not  pre- 
pared to  say  whether  it  will  destroy  the  vegetation  or 
not ;  it  makes  the  watercourses  very  foul. 

777.  (  Viscount  Midleton.)  You  have  spoken  of  the 
diminution  in  agricultural  rents ;  are  you  aware  that  in 
other  portions  of  England,  in  districts  wholly  uncon- 
nected with  manufactures,  such  as  in  the  south  of 
England,  rents  have  fallen  rather  extensively  within 
the  last  few  years  ? — I  am  not  aware  of  it. 

778.  But  are  you  sure  that  the  diminution  of  rents 
in  the  district  to  which  you  refer  is  owing  distinctly  to 
the  gases  within  a  certain  distance  of  the  manufactur- 
ing works  ? — Most  decidedly. 

779.  You  can  assign  no  special  limit  ? — No ;  the 
effect  of  the  vapours  extends  to  very  considerable  dis- 
tances. 

780.  Is  it  a  question  of  miles,  or  of  yards  ? — It  is  a 
question  of  miles.  I  do  not  mean  that  the  reduction 
of  rents  goes  to  miles,  but  I  mean  the  effect  of  the 
vapours  ;  and  wherever  they  are  felt  tbey  do  damage. 

781.  But  outside  that  limit  you  have  found  agricul- 
tural rents  either  stationary,  or  that  they  have  shown 
an  upward  tendency  ? — At  least  they  are  stationary. 

782.  {Mr.  Wilbraham  Egerton.)  How  far  does  Sir 
Richard  Brooke's  estate  at  Norton  and  Warrington 
extend  south  in  Cheshire  ? — To  the  further  end  of 
Acton  Grange  {pointing  out  the  same),  two  and  a  half 
miles  from  Norton  and  five  miles  from  Widnes,  or  not 
quite  so  far ;  four  miles  from  the  dense  part  of  Widnes. 

783.  Are  the  trees  on  that  portion  of  the  property 
in  any  way  affected  by  the  smoke  or  by  the  vapour  ? — 
They  are  very  slightly  affected ;  they  are  slightly 
affected,  because  the  whole  of  the  trees  in  the  district 
are  affected,  but  they  are  fairly  green  there. 

784.  Is  that  portion  of  the  property  suitable  for 
residential  purposes  ? — Yes. 

785.  Have  any  buildings,  been  erected  upon  it  ? — 
No.  There  is  Mr.  Jones's,  of  Yells,  which  I  suppose 
has  been  built  for  very  many  years  ;  but  I  have  not 
been  acquainted  with  the  property  before. 

786.  Do  you  consider  the  value  of  Sir  Richard 
Brooke's  property  in  that  direction  to  be  depi-eciated 
for  villa  residences  in  consequence  of  the  proximity  to 
Widnes  and  the  manufacturing  district  ? — Yes  ;  the 
gases  can  be  smelt  there. 

787.  Therefore  that  is  to  be  set  off  as  against  the 
increased  vahie  of  the  land  in  immediate  proximity  to 
the  towns  of  Widnes  and  Runcorn  ? — Yes. 

788.  Is  it  not  the  fact  that  the  whole  of  the  estate 
would  have  been  of  greater  value  for  residential  pur- 
poses by  reason  of  its  proximity  to  Manchester  and 
Liverpool,  if  the  alkali  manufacture  had  not  existed 
at  Runcorn  and  St.  Helens  and  Widnes  ? — I  think  so, 
because  the  whole  of  the  Darsbury  Hills  is  extremely 
well  situated  for  villa  residences  ;  it  is  very  prettily 
situated. 

I  withdrew. 


Mr. 
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Mr.  John  Yarwood,  Mr.  John  Ackerley,  and  Mr.  Thomas  Acton  examined. 


789.  {Chairman,  to  Mr.  Yarwood). — Where  is  your 
farm  ? — About  half  a  mile  from  Sir  Richard  Brooke's 
HaU. 

790.  On  which  side  ?— On  the  Cheshire  side  nearest 
to  Warrino;ton. 


791.  {Mr.  Stevenson.)  What  is  the  name  of  your 
farm  ? — Marsh  Gate. 

792.  ( Chairman.)  How  far  .are  you  from  Widnes  ? — 
Not  very  far  ;  about  three  quarters  of  a  mile,  a  part  of 
it  where  some  of  the  land  joins. 
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793.  The  Widnes  works,  I  suppose,  are  the  nearest 
works  to  your  form  ? — I  should  think  so,  in  one  part 
of  the  land. 

794.  What  other  works  are  there  besides  Widnes 
near  your  land  — Wigg  and  Steeles. 

795.  What  do  you  call  their  works ;  what  is  their 
name  ? — 1  cannot  say;  they  are  generally  called  Wigg's 
works. 

796.  Have  you  suffered  at  all  from  the  vapours  pro- 
ceeding from  these  works  ? — I  have. 

797.  In  what  way  "i — In  different  ways  ;  cattle,  for 
one  thin  Of, 


have  suffered  to  a  great  extent,  I 


con- 


sider. 

798.  How  long  have  you  been  the  tenant  ? — Ten 
years  next  spring. 

799.  Just  describe  what  the  injuries  from  Avhich 
you  have  suffered  have  been  ? — I  have  had  as  many 
as  ten  or  eleven  cows  in  a  year  which  I  have  had  to 
get  rid  of.  I  generally  fee<l  my  cows,  and  turn  them 
off  at  the  back  end  of  the  j-ear.  I  sell  milk,  and  keep 
my  cows  well,  but  their  livers  and  lights  are  wrong,  and 
they  have  to  be  killed. 

800.  How  many  cows  do  you  generally  keep  ? — I 
used  to  keep  50  milking  cows. 

801.  And  you  say  that  every  year  you  have  had  to 
get  rid  of  ten  or  twelve  ? — Yes. 

802.  On  account  of  the  damage  ? — They  were  not 
doing  well. 

803.  You  sold  them  ? — Yes. 

804.  What  prices  used  you  to  get  for  them  as  com- 
pared with  other  cattle  ? — Different  prices ;  some,  of 
course,  were  a  high  price. 

805.  Did  you  get  a  worse  price  for  them  than  you 
believe  that  you  would  have  got  in  other  parts  ? — Oh, 
yes. 

806.  Give  us  some  sort  of  notion  of  it  ? — They  lose 
all  their  lean  flesh. 

807.  But  I  want  to  know  about  price  when  you  sell 
them? — I  have  got  from  say  a  sovereign  up  to  15/.  or 
16/. 

808.  But  what  we  want  to  know  is  to  what  extent 
their  value  is  depreciated.  If  you  sell  them  at  a  loss, 
at  what  loss  is  it? — A  great  loss  ;  5/.  or  6/.  a  head. 

809.  That,  you  think,  is  the  extent  of  the  loss  wiiich 
you  suffer,  as  far  as  eacii  of  the  cows  is  concerned  ? — 
That  is  not  all. 

810.  Before  you  have  sold  them  has  there  been  a 
falling  off  in  the  milk  ? — Yes. 

811.  Have  you  ever  estimated  to  what  extent  ? — I 
consider  that  they  do  not  supply  as  much  by  three 
(jnarts  as  they  used  to  do  when  I  first  came. 

812.  Has  this  been  going  on  for  the  whole  of  the 
ten  years  ? — No, 

813.  Since  when  have  you  observed  it  particularly  ? 
— Four  or  five  years  ago,  perhaps. 

814.  What  is  the  cause,  in  your  opinion,  why  you 
suffered  more  four  or  five  years  ago  than  you  did  tea 
years  ago  ? — I  consider  that  it  is  owing  to  these  works; 
I  cannot  see  what  else  it  is  owing  to. 

815.  Have  the  works  been  erected  in  the  interval  ? 
— No  ;  they  were  erected  before,  I  believe,  or  a  part  of 
fliem. 

816.  Then  why  are  you  suffering  more  now  than  you 
did  then  ? — Tlwre  must  be  more  gas  escaping,  I  sup- 
pose ;  I  do  not  know  what  otherwise.  They  are  not 
floing  what  they  used  to  do, 

817.  Judging  by  the  eye,  do  you  see  more  g.as 
escape  ? — I  cannot  tell  in  that  way  ;  I  judge  by  the 
stock. 

818.  Arc  your  hedges  worse  now  than  they  used  to 
be?— Yes, 

819.  Are  they  very  much  affected  — They  are.  It 
would  be  a  difficult  job  to  rear  a  hedge,  if  we  got  a 
young  hedge  in, 

820.  Do  you  ever  try  to  do  so  now  ? — I  have  not 
done  so  for  these  three  or  four  years, 

821.  If  you  have  to  put  up  a  new  fence,  what  do 
you  put  up? — Stumps  and  rails,  and  sometimes  wire 
fencing, 

822.  Can  you  form  a  notion  to  what  sort  of  extent  a 
live  fence  has  died  away,  and  been  replaced  by  a  dead 


fence  ?- — Not  very  much  has  died  clear  away,  I 
planted  a  biggish  lot  about  eight  or  nine  years  ago, 
and  I  should  think  that  two  parts  out  of  three  have  no 
fence  now,  and  I  cannot  get  it  up, . 

823.  Have  you  been  obliged  to  replace  it  by  some 
fence  ? — Yes  ;  I  have  kept  doing  so  to  jjrotect  it, 

824.  Have  you  ever  called  upon  your  landlord  to  do 
to  do  it  for  you  ? — No,  except  asking  for  rails  and 
stumps. 

825.  Have  you  ever  suffered  in  anything  besides 
your  crops  ? — Sheep. 

826.  How  have  your  sheep  suffered  "i — They  do  not 
do  so  well  as  they  used  to  do  by  a  great  deal. 

827.  Do  you  still  go  on  buying  them  ? — I  freshen 
them  up  a  bit,  and  keep  them  for  12  months.  I  do 
not  think  that  it  pays  to  keep  them  longer, 

828.  Has  there  been  any  decrease  of  your  rent  since 
you  took  the  farm  ? — No. 

829.  Have  you  ever  applied  for  any  ? — I  applied  to 
Mr,  Ellis,  but  he  did  not  seem  inclined  to  liberate  me. 

830.  Have  you  had  any  allowance  on  account  of  the 
damage  done  ? — No. 

831.  Have  you  ever  applied  for  any  ? — No,  not 
directly  in  that  way. 

832.  Have  you  always  paid  your  rent  ? — Yes, 
so  far, 

833.  And  you  have  got  something  over  ? — Very 
little, 

834.  Not  so  much  as  you  ought  to  do  ? — No,  not 
by  a  great  deal. 

835.  Where  were  you  before  ? — Under  Mr,  Francis 
of  Rostock, 

836.  Whereabouts  is  that  ? — About  three  miles 
from  Northwich, 

837.  Was  there  any  damage  there  ? — A  little  from 
salt  works. 

838.  Did  you  suffer  from  it  ? — Not  much, 

839.  Do  you  grow  any  hay  ? — Y^es. 

840.  You  go  on  growing  hay  ? — Y''es. 

841.  What  do  you  do  with  the  hay  ? — They  must 
eat  it. 

842.  Do  you  get  as  large  a  price  as  you  used  to  get 
for  your  hay  ? — No  ;  those  who  know  it  will  not  give 
us  7n>ich. 

843.  By  liow  mucli  ?  What  is  the  difference  ? 
Supposing  that  hay  sells  at  4/.  a  ton  in  a  place  where 
there  is  no  smoke,  what  do  you  expect  to  get  for  your 
hay  ? — If  people  knew  it  round  Runcorn  they  would 
scarcely  buy  it  at  any  price. 

844.  They  would  not  buy  it  at  all  ? — No. 

845.  When  you  do  sell  it,  at  what  sort  of  loss  do 
you  think  you  sell  it  as  compared  witii  the  price  got 
by  those  persons  whose  laud  is  not  affected  by 
smoke  — I  do  not  know  that  I  sell  it  at  much  loss. 

846.  Tliat  is,  if  you  contrive  to  sell  it  to  people  who 
do  not  know  anything  about  it  ? — If  they  do  not 
happen  to  ask  me,  I  do  not  tell  them. 

847.  Do  you  think  that  your  own  cows  or  cattle 
in  general  suffer  from  the  quality  of  the  hay  which 
you  give  them  ? — Very  much. 

848.  Tiiey  do  not  prosper  upon  it  so  well  as  upon 
hay  in  an  ordinary  district  ? — No. 

849.  Do  you  grow  turnips  ? — Yes. 

850.  Have  they  suff(!red  at  all  ? — I  am  not  aware 
that  they  suffer  mucli. 

851.  Do  you  grow  corn  ? — Yes. 

852.  Have  you  ever  had  any  corn  crops  suffer  ? — • 
I  have,  more  or  less.  I  consider  that  the  straw  does 
not  get  so  long  as  it  would  do. 

853.  Is  the  ear  affected  at  all  ? — Y''es,  I  can 
perceive  that  as  the  wind  comes  from  the  works, 

854.  Do  you  find  your  crops  worse  than  those  of 
your  neighbours  wiio  are  further  off  from  the  smoke  ? 
—Yes. 

855.  Do  you  ever  sell  your  corn  ? — Yes, 

856.  Do  you  get  a  worse  jirice  than  they  do  ? — I 
did  last  year, 

857.  Do  you  think  tliat  you  grow  fi'wer  busliels  to 
the  acre  ? — Yes, 

858.  Can  you  make  any  sort  of  computation  how 
many  bushels  less  you  grow  there  than  you  Avould 
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Mr.        grow  elsewhere   on  the  same  quality  of  land  ? — I 
J.  Yarwood,    cnnnot  say  that  I  can  exactly ;  it  depends  so  very 
A^i'         much  upon  the  wind,  as  well  as  upon  the  land.  When 
and  "^^"^"^^      ^^'°™  towards  the  east  it  will  grow  as 

Mr.  T.  Acton,   good  corn  as  most  land  ;  that  is  to  say,  some  parts  of 

  it ;  but  Avhen  it  comes  from  the  west  and  north-west, 

12  Oct.  187G.    then  the  vapour  comes  on  to  the  farm  very  much. 

  859.  How  much  an   acre   do  you  pay  for  your 

land  ? — About  two  guineas,  or  something  of  that 
sort. 

860.  Have  you  a  lease,  or  are  you  tenant  from  year 
to  year  ? — From  year  to  year. 

861.  Should  you  think  that  the  land  would  be 
worth  more  than  that  if  it  were  not  for  these  works  ? 
— It  used  to  be  Avorth  more  than  it  is  now  at  the 
same  rent. 

862.  Do  you  use  your  milk  for  making  cheese,  or 
do  you  sell  it  ? — I  sell  it. 

863.  Do  you  get  a  higher  price  in  consequence  of 
there  being  a  near  market  to  you  ? — No. 

864.  Do  you  sell  it  to  Liverpool,  or  to  Widnes  ? — 
It  goes  to  Runcorn. 

865.  (To  Mr.  Ackerlei/.)  Do  you  live  in  this 
neighbourhood  ? — Yes,  I  live  at  Astmoor. 

866.  ( To  31r.  Acton.)  Is  your  case  much  the  same 
as  that  of  the  last  witness,  or  is  there  any  difference 
between  your  case  and  that  of  Mr.  Yarwood  ? — I  do 
not  live  quite  so  near  to  the  works.  I  cannot  speak 
of  the  damage  so  dii'ectly. 

867.  (  To  Mr.  Achcrlcij.)  What  do  you  say  ?— My 
evidence  is  rather  different  from  Mr.  Yarwood's 
evidence. 

868.  {Earl  Percy  to  Mr.  Yarwood.')  Have  you 
any  idea  whether  it  is  the  air  which  they  breathe,  or 
the  food  which  they  eat,  which  affects  your  cattle 
most  ? — I  think  that  it  is  what  they  eat  in  a  great 
measure. 

869.  {Mr.  Abel.)  You  have  not  found  the  locality 
affect  your  own  health  injuriously  ? — I  am  not  grazing 
on  the  land,  or  else  it  would  affect  it. 

870.  {Chairman.)  I  do  not  think  that  we  should 
believe  you  if  you  said  that  it  did  aff'ect  it  ? — I  do 
not  believe  that  you  would. 

871.  {Mr.  Stevenson.)  Have  your  sold  any  hay  this 
year  ? — Yes. 

872.  What  price  did  you  get  for  it  ?— 6/. 

873.  {Admiral  Hornby.)  Did  you  say  that  you 
were  only  three  quarters  of  a  mile  from  Widnes  ? — A 
part  of  the  farm  is  at  that  distance. 

874.  I  thought  that  the  farm  was  three  or  four 
miles  from  it  ? — No;  the  nearest  point  is  three  quarters 
of  a  mile  ;  there  is  just  the  river  between. 

875.  {Mr.  Wilbraham  Egerto7i.)  How  far  is  your 
house  from  it  ? — A  mile  and  a  half  I  should  think. 

876.  {Admiral  Hornby.)  When  you  say  three  quar- 
ters of  a  mile,  you  are  speaking  of  the  nearest  point  of 
the  township  of  Widnes  to  your  farm  ? — Yes. 

877.  You  do  not  take  the  centre  of  Widnes  ? — No. 

878.  Taking  the  centre  of  Widnes,  what  distance 
are  you  ? — 'I  do  not  exactly  know  how  far  Widnes 
extends. 

879.  Take  it  from  the  ferry  ? — I  should  think  that 
it  would  be  two  miles  from  the  ferry. 

880.  {Chairman.)  How  far  is  the  middle  of  your 
farm  from  Widnes ;  is  your  house  in  the  middle  of  the 
farm  ? — No ;  the  house  lies  more  easterly ;  the  land  lies 
nearer  to  the  works  as  a  rule. 

881.  Then  is  the  middle  of  your  farm  about  a  mile 
or  a  mile  and  a  quarter  off? — Yes. 

882.  Which  ;  a  mile  or  a  mile  and  a  quarter  ? — Say 
a  mile  and  a  quarter  from  the  centre. 

883.  {Admiral  Hornby.)  As  you  have  told  us  the 
price  of  your  hay,  do  your  mind  telling  us  the  price  of 
your  milk  ? — I  have  no  objection  to  doing  so ;  two- 
pence a  quart  for  six  months. 

884.  Then  you  do  not  gain  any  great  advantage  in 
the  ijrice  of  milk  from  living  close  to  Widues  ? — No,  I 
do  not  know  that  I  do. 

885.  ( Viscount  Midlcton.)  You  say  that  you  have 
been  a  farmer  for  10  years  at  Norton  ? — I  shall  hav  e 
been  there  10  years  in  the  spring. 


886.  Have  the  works  got  any  nearer  to  you  in  that 
time  ? — Yes,  there  have  been  some  since. 

887.  Have  they  got  much  nearer  ? — Not  so  very 
much. 

888.  Have  they  increased  in  number  ? — Yes. 

889.  Is  the  damage  yearly  on  the  increase,  or  do 
you  see  any  difference  for  the  better  ? — It  is  no 
better. 

890.  As  regards  the  hay,  is  it  in  the  yield  or  is  it  in 
the  quality  that  it  suffers ;  do  you  get  less  hay  per 
acre,  or  is  the  hay  which  you  get  worth  less  ? — It  is  in 
both  ways  ;  there  is  less  in  quantity,  and  it  is  a  great 
deal  worse  in  quality. 

891.  VVlien  you  say  a  great  deal,  you  would  put  it 
that  the  difference  in  quality  is  the  worst  of  the  two  ? 
— I  should  think  so. 

892.  When  you  buy  the  cows  are  they  in  full  milk  ? 
— I  buy  them  just  calved. 

893.  And  when  you  sell  them  are  they  dry? — 
Nearly  ;  not  all. 

894.  Would  there  not  be  a  considerable  difference 
in  the  value  of  a  cow  whether  it  was  bought  in  full 
milk  or  at  another  period  ? — It  depends  upon  how 
they  are  fed.  I  have  had  eight  tons  of  cake  since 
May  last  for  30  cows. 

895.  Do  you  consider  that  they  lose  their  position, 
and  go  steadily  backwards  instead  of  forwards  ? — 
They  do. 

896.  {Chairman.)  You  would  not  have  used  that 
cake  except  for  the  bad  quality  of  the  grass  ? — I 
should  not. 

897.  None  of  it  ? — None  of  it.  I  have  had  plenty 
of  grass. 

898.  {Mr.  fVilbrakam  Egerton.)  Do  you  sell  your 
calves  to  the  butcher  or  not? — I  sell  them  to  the 
butcher  ;  I  always  sell  them. 

899.  ( Chairm.an  to  Mr.  Ackerley.)  Where  do  you 
live  ? — At  Batesbridge. 

900.  Can  you  show  us  where  that  it  ? — (  The  wit- 
ness pointed  out  the  same.) 

901.  Is  it  between  Norton  and  Runcorn  ? — Yes. 

902.  How  far  is  it  from  Widnes  ? — A  mile,  or  a  mile 
and  a  half. 

903.  From  whose  works  do  you  suffer  most  ? — 
Wigg  and  Steele's. 

904.  That  is  in  Runcorn  ?— Yes. 

905.  How  long  have  you  been  at  that  farm  ? — I 
have  been  farming  there  for  14  years  for  Mr.  Wright, 
and  I  have  had  it  myself  for  three  years, 

906.  Do  you  suffer  at  all  from  the  smoke  ? — Yes,  a 
gi'eat  deal. 

907.  In  what  way  ? — A  destructive  way. 

908.  Tell  us  how  ? — Both  in  gi'ass  and  corn,  and 
potatoes  and  turnips. 

909.  Do  you  keep  cattle  ? — Yes. 

910.  Do  you  keep  cows  ? — Yes. 

911.  What  has  been  the  effect  upon  the  cows.'' — 
When  I  was  farming  for  Mr.  Wright  we  had  two  lost. 
I  got  a  veterinary  surgeon  to  one  cow,  and  he  laid  it 
on  the  hay  that  Ave  had  been  giving  the  cows.  We 
had  five  horses  ill  at  the  same  time,  and  Mr.  Wright 
told  mc  that  I  must  not  give  them  that  hay  any  more, 
and  of  course  I  did  not. 

912.  Was  the  quality  of  the  hay  in  any  way  con- 
nected with  the  smoke  ? — Yes  ;  a  great  deal  of  it  was 
quite  brown. 

913.  What  did  you  do  with  the  hay  ? — I  sold  it  to 
Ditton  Forges — the  ironworks. 

914.  How  much  a  ton  did  you  get  for  it  ? — 21. 

915.  What  was  hay  then  selling  at  ? — Good  hay 
was  selling  for  81. 

916.  (  Viscount  Midleton.)  Was  it  old  or  new  hay  ? 
— New  hay. 

917.  {Chairman.)  How  much  did  you  sell  ? — Four- 
teen tons. 

918.  Did  you  buy  other  hay  ? — Yes. 

919.  What  had  you  to  give  for  it  ?— 8/. 

920.  Have  you  suffered  more  of  late  than  formerly  ? 
— Yes,  I  have  suffered  since  I  have  taken  the  place 
as  well.  Mr.  Wright  gave  it  up,  and  I  farm  it  now, 
and  have  done  so  for  three  years. 
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921.  Are  things  worse  now  than  they  used  to  be 
10  years  ago  ? — Yes. 

922.  Since  when  have  you  observed  that  they  have 
got  decidedly  worse  ? — They  have  been  getting  worse 
for,  I  should  think,  nine  years. 

923.  Do  you  trace  it  to  any  particular  reason  ? — I 
do  not  know  what  reason  it  has  been. 

924.  Have  there  been  more  works  built  ? — Yes;  the 
works  have  been  larger  every  year. 

925.  Do  you  pay  the  same  rent  as  you  used  to  pay  ? 
—Yes. 

926.  How  much  an  acre  is  it  ? — 6/.  an  acre ;  that 
is  a  Cheshire  acre. 

927.  How  much  is  a  Cheshire  acre  ? — About  two 
statute  acres. 

928.  Then  I  suppose  your  land  is  very  good  ? — It 
used  to  be  good  land ;  but  it  is  not  so  at  the  present 
time. 

929.  Have  you  applied  for  any  decrease  of  rent  in 
consequence  of  the  damage  done  ? — I  have. 

930.  Did  you  get  it  ? — No. 

931.  Do  you  intend  to  remain  there? — No.  It  is 
impossible  for  me  to  remain  there ;  I  could  not  make 
a  living. 

932.  Have  you  given  any  notice  to  quit  ? — Not  vet. 
I  can  show  you  the  quality  of  the  corn  that  I  have 
grown  this  year  in  the  oar  and  threshed.  This  is  in 
the  car,  and  that  is  some  which  was  threshed  (proditc- 
incj  the  same). 

933.  Will  you  explain  in  words  how  this  corn  is 
inferior  to  what  corn  ought  to  be  ? — By  the  gas,  the 
vapour ;  it  has  killed  the  corn  before  it  got  to 
perfection. 

934.  Could  you  sell  this  corn  ? — No,  I  could  not. 
I  went  to  the  mill,  but4hey  would  not  buy  it. 

935.  {Viscount  Midlcton.)  The  grain  is  very  small, 
is  it  not  ? — Yes. 

936.  ( Chairman.)  Is  this  a  fair  sample  V — That  is 
the  best  of  it. 

937.  How  many  acres  had  you  of  corn  so  affected  ? 
— A  Cheshire  acre  and  a  half. 

938.  That  is  about  three  statute  acres  ? — Yes. 

939.  Is  this  the  first  year  that  that  has  happened  to 
you  ? — No;  it  took  place  in  1875  as  well. 

940.  Was  the  whole  of  your  corn  inj>ire<l  in  the 
same  way  ; — Yes. 

941.  Do  you  grow  anything  besides  wlieat  ? — Yes, 
oats. 

942.  Did  the  oats  suffer  as  well  ? — Yes. 

943.  In  your  view  were  your  oats  as  bad  as  the 
wheat  was  ? — Yes.  I  sold  them  at  Runcorn  at  2s.  a 
measure  last  year. 

944.  And  what  would  be  the  price  of  good  oats  ? — 
3s.  9d.  and  4.v. 

945.  You  were  able  to  sell  them  ? — I  Avas. 

946.  But  you  could  not  get  the  price  ? — I  could 
not. 

947.  Was  the  straw  affected  ? — Yes  ;  the  straw  was 
very  short. 

948.  Have  you  sold  your  straw  ? — Yes,  one  part  of 
it,  and  tlie  other  1  have  by  me. 

949.  What  did  you  get  for  your  straw  ? — 2s.  6rf.  a 
hundred. 

950.  What  woidd  you  have  got  for  good  straw  ? 
— 3.V. 

951.  Of  course  you  got  fewer  hundreds  as  the 
straw  was  short? — Yes. 

952.  (  Viscount  Midlcton.)  Then  you  agree  with 
the  last  witness,  Mr.  Yarvvood,  that  there  is  not  only 
a  deterioration  in  quality,  but  that  the  yield  is  worse? 
—Yes. 

953.  {Earl  Percy.)  Has  there  been  a  decrease  in 
the  rental  of  land  in  that  district  ? — Yes.  Messrs.  Wigg 
and  Steele  gave  Mr.  Wright  IIZ.  a  Cheshire  acre,  and 
they  now  let  it  for  Al.  an  acre. 

954.  When  was  that  ? — Seven  years  ago. 

955.  Seven  years  ago  it  was  let  for  11/.  an  acre  ? — 
Yes.  Wigg  and  Steele  gave  that  to  Mr.  Wright,  and 
they  now  let  it  for  4/.  an  acre. 

956.  Is  the  fruit  much  ntfccted  ? — I  liad  plenty  of 
I'ruil,  when  I   went  there,  but  I  have  now  ncilher 


gooseberry,  apple,  plum,  nor  damson  tree,  nor  any- 
thing. 

957.  When  did  you  give  up  having  fruit  ? — Five 
years  ago,  I  shoidd  think. 

958.  Do  you  grow  turnips  ? — I  have  grown  turnips 
this  year. 

959.  What  has  happened  to  your  turnips  this  year  ? 
— They  are  bitten. 

960.  Do  the  turnips  generally  stand  the  vapour 
better  than  other  crops  ? — Yes. 

961.  But  this  year  they  have  failed  ? — They  have. 

962.  (Chairman.)  Do  you  grow  any  mangolds  or 
beans  ? — Yes,  I  have  mangolds  as  well,  but  not  beans  ; 
you  cannot  grow  beans. 

963.  Did  you  groAV  beans  there  formerly  ? — Yes. 

964.  And  you  have  been  obliged  to  give  them  up  ? 
—Yes. 

965.  Are  the  mangolds  affected  ? — Yes  ;  the  man- 
golds suffer  worse  than  turnips. 

966.  {Earl  Percy.)  With  res])ect  to  the  yield  of 
milk  from  your  cows,  is  it  affected  ?  —  The  cows 
cannot  yield  so  much,  because  they  cannot  get  the 
grass  for  it. 

967.  What  difference  do  you  think  there  is  in  the 
amount  of  milk  which  they  yield,  compared  with  what 
they  ought  to  yield? — I  could  not  give  just  that,  but 
the  cattle  decrease  very  much  in  milk  ;  you  have  to 
help  them  verj'-  much. 

968.  {Mr.  Stevenson.)  How  many  acres  are  there 
which  you  say  Messrs.  Wigg  and  Steele  have  rented 
from  Mr.  Wright? — 11  acres. 

969.  For  which  they  have  paid  11/.  a  Cheshire  acre 
to  Mr.  Wright  ?— Yes. 

970.  Is  not  that  a  very  high  rent  ? — Yes, 

971.  Do  they  sublet  it  ?— Yes. 
971.  At  how  much? — 4/.  an  acre. 

973.  To  Avhom  ? — The  party  this  year  is  Thomas  ' 
Clough,  but  he  has  given  it  up  again. 

974.  But  he  takes  it  without  the  power  to  apply 
for  d.amage  ? — Yes. 

975.  So  that  the  difference  between  II/.  an  acre 
and  41.  an  acre  is  in  the  nature  of  damage  which 
Messrs.  Wigg  and  Steele  pay  to  the  landowner  in 
the  neighbourhood  ? — Yes. 

976.  And  that  has  been  going  on  for  seven  years  ? 
— Yes,  it  was  taken  for  seven  years. 

977.  Messrs.  Wigg  and  Steele  paying  7/.  an  acre 
in  the  nature  of  compensation  to  the  adjoining  land- 
owner ? — Yes. 

978.  {Admiral  Hornby.)  I  suppose  that  they  took 
it  lo  [)revent  damage  ? — Yes.  Mr.  Wright  would  not 
have  it  any  longer,  and  they  took  it  off'  him  to  prevent 
damage. 

979.  Is  that  corn  which  you  have  produced  a  fair 
average  ? — Yes,  it  is  right  through  like  that. 

980.  There  is  nothing  better  than  that  ? — No.  I 
took  this  when  it  was  growing. 

981.  You  say  that  your  cows  will  not  give  milk  ? 
I  su])pose  that  they  are  lean  cows.  What  will  they 
give  you  a  meal  ? — They  average  about  five  quails  a 
meal  in  full  milk,  and  you  must  lielj)  them  to  do  it. 
There  is  so  much  copperas  on  the  grass  that  it  is 
impossible  to  do  it  otherwise. 

982.  (  Viscount  Midlcton.)  Do  you  dairy  it  all  ? — 
No  ;  I  sell  the  milk. 

983.  {Chairman  to  3Ir.  Acton.)  Do  you  live  at 
Norton  ? — Yes. 

984.  Where  is  your  farm  ? — It  is  about  three  miles 
from  Runcorn,  soutii  of  Runcorn. 

985.  How  far  from  Widnes  ? — About  four  miles. 

986.  ]3oyour  lands  suffer  ? — We  do  suffer  indirectly 
to  a  certain  extent. 

987.  In  what  way  ? — We  find  that  the  cattle  espe- 
cially do  not  do  nearly  so  well  as  they  did  some  seven 
or  eight  years  ago. 

988.  In  what  way  ? — In  producing  milk,  and  in  their 
condition  as  well. 

989.  Wliat  sort  of  falling  off  has  thei'e  been  in  the 
prodiulion  of  milk  ? — They  have  not  given  nearly  the 
quantity  in  tlu!  last  few  years,  although  they  have  had 
a  {Treat  addition  of  corn  and  cake. 
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990.  Is  it  lately  that  you  have  given  them  corn  and 
cake  ? — Yes  ;  in  the  last  two  or  three  years. 

991.  Did  they  improve  when  you  did  that? — Yes, 
to  a  certain  extent,  but  not  so  much  as  they  ought  to 
have  done. 

992.  Even  with  the  help  of  the  corn  and  cake  they 
did  not  give  so  much  as  they  would  do  if  the  grass 
were  pure  ? — No.  I  cannot  speak  so  directly  as  to 
the  damage  done  to  the  farm,  although  we  do  sutler  as 
regards  crops  and  young  hedges  and  fruit  trees  ;  but 
what  I  can  speak  more  directly  of  is  as  to  our  property 
near  Runcorn  ;  that  is  a  property  of  our  own. 

993.  What  is  the  etFect  upon  that  property  ? — We 
have  some  beautiful  houses  within  a  short  distance 
of  the  town  of  Euucorn,  and  they  ought  to  let  at  very 
good  rentals,  and  one  of  the  effects  of  the  smoke  in  the 
neighbourhood  is  that  we  have  to  take  a  mere  cottage 
rental  for  them. 

994.  Can  you  give  any  figures  about  it,  as  to  what 
they  used  to  fetch,  and  what  they  fetch  now  ? — Yes. 

995.  What  used  they  to  fetch  in  the  good  days  ? — 
One  house  in  particular  fetched  S5l. 

996.  What  does  it  fetch  now  ? — We  have  had  to 
make  it  into  two  cottages,  and  to  convert  the  out-build- 
ing into  cottages  as  well.  It  just  fetches  a  good  cottage 
price,  about  9/.  The  house  itself  will  fetch  about  18/.  ; 
and  there  are  the  out-buildings.  We  have  made  it 
into  four  cottages.     They  are  not  all  let  at  present, 


but  if  they  do  let  they  will  only  bring  in  about  251.  a 
year,  considering  the  expenses  and  everything. 

997.  Has  that  been  the  case  with  respect  to  the 
others  ? — For  the  others  we  have  to  take  about 
lOZ.  a  year  less.  As  regards  one  of  them  in  particular, 
the  gentleman  who  is  there  now  prides  himself  in  a 
garden.  He  has  been  there  for  many  years,  and  does 
not  care  about  leaving,  or  else  he  would  certainly  leave. 
I  am  afraid  that  we  shall  lose  him. 

998.  Has  he  said  anything  to  you  about  the  rent  ? — 
No ;  but  I  certainly  beheve  that  the  house  would  fetch 
a  higher  rental  than  it  does  at  present. 

999.  If  it  were  not  for  the  smoke  ? — Yes.  These 
houses  are  about  half  a  mile  from  the  town  of 
Runcorn. 

1000.  How  far  are  the  works  from  these  houses  ? — 
Wigg  and  Steele's  works  are  about  a  quarter  of  a  mile 
off  I  should  think  ;  half  a  mile,  perhaps. 

1001.  What  sort  of  works  are  they  ? — Alkali  works. 

1002.  (  Viscount  Midleton.)  Are  there  any  par- 
ticular works  to  which  you  trace  the  mischief  ? — Before 
the  last  four  or  five  years  we  had  not  any  complaints, 
and  we  had  no  difficulty  at  all  in  lotting  the  property 
in  that  neighbourhood  before  Wigg  and  Steele's  works 
were  erected.  The  houses  are  in  a  beautiful  part  of 
the  town,  and  they  ought  to  command  a  very  good 
rent  indeed. 


The  witness  withdrew. 


J.  Weedall, 
J.  Pemberton, 
and 
G.  Houyh. 


Joseph  Weedall,  John  Pemberton,  and  George  Hotigh  examined. 


1003.  {Chairman  to  Weedall.)  You  are  the  captain 
of  a  tiat  called  the  "  Liberator  "  ? — Yes. 

1004.  {To  Pemberton.)  Do  you  remember  the 
morning  of  the  8th  of  September  1875  ? — Yes. 

1005.  Were  you  in  charge  of  one  of  the  horses 
towing  the  "  Liberator  "  on  that  morning  ? — I  was. 

1006.  Did  you  pass  by  the  alkali  works  at  Weston  ? 
—Yes. 

1007.  You  were  then  upon  the  canal  bank  ? — Y^es. 

1008.  Were  the  alkali  works  close  to  the  towing- 
path  ? — Yes. 

1009.  Will  you  state  what  happened  on  that  occa- 
sion ? — I  was  passing,  and  I  met  a  man  at  the  lower 
end  of  the  works. 

1010.  What  happened  to  you? — I  tumbled  down 
from  the  gas  coming  from  the  works. 

1011.  Did  you  feel  it  coming  upon  you  ? — Yes. 

1012.  Did  you  smell  it  ?— Yes. 

1013.  How  soon  did  you  fall  down  ? — When  I  had 
gone  about  10  yards  into  it. 

1014.  Were  you  on  foot  ? — Yes. 

1015.  Did  you  fall  down  senseless  ? — I  did. 

1016.  When  you  recovered,  where  were  you  ? — At 
Sutton  Lock. 

1017.  Was  anybody  with  you? — Yes. 

1018.  Where  were  you  ? — I  was  aboard  the  flat, 
the  "  Liberator." 

1019.  How  long  had  you  been  insensible  ? — Up  to 
Sutton  Lock. 

1020.  For  what  length  of  time  ? — About  three 
quarters  of  an  hour. 

1021.  How  did  you  feel  afterwards  ? — I  felt  very  bad 
and  sickly.    They  gave  me  some  stuff. 

1022.  How  long  were  you  in  that  stale  ? — All  the 
way  up  the  i-iver ;  for  two  or  three  days  after. 

1023.  Were  you  able  to  continue  at  work  ? — Yes. 

1024.  Was  there  another  boy  with  you  ? — Yes. 

1025.  What  is  his  name  ? — Richard  Poole. 

1026.  Is  he  here  ?— No. 

1027.  {To  Hough.)— Wh^t  are  you  ?— I  am  the 
owner  of  the  horses. 


1028. 


No. 


Were  yoxi  present  on  the  day  referred  to  ? — 


1029.  Do  you  remember  the  day  ? — Yes,  very  well. 

1030.  Do  you  remember  this  boy  being  affected  by 
the  gas  as  ho  has  described? — Yes,  I  romcml)er  his 
coming  home,  and  the  horses  too.  The  horses  were 
completely  drunk.  We  got  the  boys  up  to  bed  as  quickly 
aS  possible.    One  of  the  horses  died  soon  after. 


pro- 


-Y'es,  both  of 


1031.  Do  you  think  that  was  owing  to  the  gas  it 
had  inhaled,  I  suppose  ? — Yes.  They  never  ate  any 
food  at  all  ;  we  had  to  give  them  their  food  down  a 
horn,  for  three  days  afterwards. 

1032.  Did  you  i-ecover  anything  from  the 
prietors  of  the  alkali  works  ? — We  got  51. 

1033.  Had  the  gas  ever  done  such  mischief  to  the 
horses  before  ? — No,  but  the  men  had  complained  of 
the  gas  escaping  from  the  chemical  works  before. 

1034.  Did  they  ever  complain  of  the  effect  it  pro- 
duced upon  their  health  ? — No  ;  they  kept  complaining 
about  the  smell  from  the  works. 

1035.  {To  Weedall.)  You  have  another  boy?— Yes. 

1036.  Richard  Poole  ?— Yes. 

1037.  Was  he  taken  ill  on  the  same  day  that  Pem- 
berton was  ? — Yes. 

1038.  Did  he  become  senseless  ?- 
them. 

1039.  How  long  did  he  continue  unwell  ? — He  was 
unwell  for  two  or  three  weeks  ;  the  other  boy  was. 

1040.  Have  you  ever  suffered  from  the  gas  ? — Y''cs, 
I  suffered  for  about  half  an  hour  from  it. 

1041.  Has  that  occurred  more  than  once  ? — No, 
only  once. 

1042.  Was  that  on  the  same  day  ? — Yes. 

1043.  Do  you  sujipose  it  was  an  accidental  escape 
of  gas  ? — I  cannot  tell  whether  it  was  accidental  or 
wilful. 

1044.  Do  you  often  pass  by  the  same  place  ? — Yes  ; 
not  at  that  time  of  the  morning. 

1045.  What  o'clock  was  it  ? — About  between  five 
and  six  o'clock  in  the  morning. 

1046.  {Viscount  Middleton.)  To  whose  alkali 
works  have  you  been  referring  ? — They  are  called  the 
Runcorn  Soap  Works. 

1047.  Have  you  anything  further  to  add? — No, 
only  that  I  thought  the  boys  would  have  died.  If  we 
had  not  been  so  quick  in  the  boat,  picking  them  uj), 
one  boy  would  have  been  drowned.  I  picked  him  up, 
and  got  him  on  deck,  and  he  Avas  screeching  fearfully 
for  about  three  miles.  We  stopped  there  for  an  hour, 
and  I  thought  I  Avould  go  and  fetch  a  doctor  ;  and  if  we 
had  passed  Sntton  Dock,  we  should  have  had  to  go 
elsewhere. 

a  doctor  ? — No  ;  I  had  some 
I  gave  him  some  of  it ;  that 
It  is  not  many  years  since, 
horse  knocked  down,  and  a 


1048.  Did  you  fetch 
medicine  with  me,  and 
gave  him  a  bit  of  ease, 
when  there  was  another 


man  and  horse,  and  all  went  into  the  canal. 
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1049.  {Mr.  Stevenson.)  Where  do  you  suppose  the 
gas  came  from  ? — From  the  works. 

1050.  Do  you  mean  from  above  ? — No  ;  it  came  out 
of  the  works  on  the  canal. 

iOol.  Out  of  a  window,  or  out  of  a  door  ? — From 
the  doorphices. 

1052.  Did  you  see  it  ? — Yes.  It  was  all  like  fog  ; 
you  could  not  see  much  of  it,  but  it  was  like  fog 
about  200  yards  from  the  works. 

1053.  Did  you  call  the  attention  of  any  of  the 
people  at  the  works  to  it  at  the  time  ? — The  men 
were  ruuning  in  all  directions  from  us. 

1054.  Do  you  mean  the  workmen  ? — Yes. 

1055.  {Admiral  Hornby.)  "When  you  say  that  this 

The  witne 


occurred  in  the  morning,  do  you  mean  that  escapes  Weedali, 
of  gas  are  usual  at  that  time  ? — We  always  see  it  at  ^""^^J^^""' 
about  5  o'clock  in  the  morning  "-^  . 

1056.  You  always  see  it les,  and  I  hear  talk  ot   " 

it.  The  escape  of  gas  is  always  at  that  time  ;  in  the  12  Oct.  1876. 
morning  that  is.   

1057.  ( Chairman.)  To  whom  do  those  works 
belong  ? — They  belong  to  the  Runcorn  -Soap  and  Alkali 
Company.  They  have  a  culvert  that  runs  from  the 
works  under  a  canal  that  empties  itself  on  Frods- 
ham  Marsh.  It  is  carelessness  on  the  part  of  the 
men.  Instead  of  turning  the  taps,  to  let  it  empty  itself 
through  the  culvert,  they  turn  it  off  upon  the  shore. 
It  was  turned  off  that  morning. 

withdrew. 


Mr.  William  d 

1058.  {Chairman.)  You  were  formerly  a  manager 
of  alkali  works,  were  you  not  ? — Yes. 

1059.  Where  were  they  situated  1 — I  was  at  Mr. 
Muspratt's  first. 

1060.  Whereabouts  were  their  works  ? — At  New- 
ton-in-the- Willows. 

1061.  Were  you  manager  there? — Yes. 

1062.  Have  you  also  been  proprietor  of  some  works 
of  the  same  sort  ? — Yes. 

1063.  You  gave  evidence,  I  think,  before  the  Select 
Committee  of  the  House  of  Lords  in  the  year  1862 
upon  this  subject  ? — I  did. 

1064.  What  have  you  to  say  with  regard  to  the 
damage  caused  by  those  works  which  you  have  men- 
tioned ? — I  left  the  works  about  15  years  since.  I 
was  22  years  with  Messrs.  Johnson's,  managing  their 
works.  I  took  a  farm,  and  retired  from  the  firm.  A 
friend  of  mine,  a  farmer,  asked  me  to  come  and  value 
some  property  for  him  on  Sir  Richard  Brooke's 
estate  ;  and  I  went  over  along  with  two  other  friends, 
and  we  valued  the  damage  done  to  the  crops  in  that 
neighbourhood.  It  was  near  to  Messrs.  Wigg's  works, 
— Mr.  Wigg  of  Staley.  There  was  very  considerable 
damage  done  on  a  large  corn  field,  and  wc  put  200/. 
as  the  value  upon  it  ;  that  was  205.  a  statute  acre. 
The  corn  was  shivered  ;  and  a  good  deal  more  of  it 
w.as  sure  to  die.  Some  of  it  was  better  further  up  the 
field.  That  was  the  greatest  damage  that  I  have  seen 
done  in  all  my  experience. 

1065.  In  what  year  was  that  ? — In  1873. 

1066.  Did  you  value  the  damage  that  was  done  ? — 
Yes,  all  tliat  the  farmer  showed  us,  and  all  that  we 
thought  was  damaged,  and  we  put  a  value  upon  it, 
but  Mr.  Wigg  would  not  pay  it.  The  case  came  to 
trial  in  Chester,  and  of  course  we  got  a  verdict ;  not  a 
full  one,  I  think  ;  that  is  to  say,  not  to  what  we  valued 
the  damage. 

1067.  At  what  did  you  value  it? — The  whole  of  it 
came  to  about  240/. 

1068.  What  damages  did  you  get  ? — I  think  about 
130/.  or  140/.  The  corn  was  very  much  damaged, 
and  the  trees  and  the  fences  were  very  much  damaged 
also. 

1069.  When  you  were  manager  did  you  do  anything 
in  order  in  order  to  prevent  the  escape  of  gas  ? — When 
I  was  manager  that  was  22  years  ago ;  when  I  was  at 
Weston  Ave  had  always  some  damage  done. 

1070.  Was  that  when  you  were  at  Messrs.  Mus- 
pratt's ? — No  ;  at  Messrs.  Johnson's  nt  Runcorn.  We 
had  always  damage  to  pay  for,  a  certain  distance  from 
the  works,  not  a  very  long  distance. 

1071.  Were  you  manager  after  the  Act  of  1863 
came  into  force?  —  No,  I  was  not.  I  had  ceased 
working  for  Messrs.  Johnson's  then. 

10T2.  Have  you  adopted  any  process  in  order  to 
neutralise  the  smoke? — Y"es.  There  is  a  means  of 
tempoiarily  condensing  it  to  a  great  extent,  if  it  is 
proj.erly  managed  ;  but  some  manage  it  badly,  and 
others  manage  it  very  well.  On  Sir  Richard  Brooke's 
chtate  I  saw  no  damage  done  to  the  crops  iK'fore 
Messrs.  Wigg's  works  were  established  there ;  the 
39887. 
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trees  and  fences  suffered,  but  I  did  not  consider  that 
the  crops  suffered. 

1073.  It  is  only  since  Messrs.  Wigg's  works  have 
been  established  that  this  great  damage  has  been  done 
to  the  crops  ? — Yes  ;  before  that  it  only  affected  the 
trees. 

1074.  Are  Messrs.  Wigg's  works  much  larger  than 
other  works  at  which  you  have  been  engaged  ? — No, 
they  are  not  so  large.  I  consider  that  they  were  not 
well  managed.  I  have  seen  works  three  times  as 
large  as  those  that  did  not  throw  out  nearly  so  much 
gas  as  they  did. 

1075.  Do  not  you  think  that  they  complied  with 
the  j^ct  ? — I  cannot  tell.  The  Government  inspectors 
have  not  proper  authority,  they  have  no  authority 
over  what  goes  from  the  works  before  it  goes  through 
the  chimney  ;  it  is  only  Avhat  passes  through  the 
chimney,  that  thsy  inspect. 

1076.  What  reason  have  you  for  saying  that  ? — 
I  have  seen  it  so  often. 

1077.  What  is  there  in  the  Act  that  limits  their 
authority  ? — I  do  not  know. 

1078.  Does  a  great  deal  of  smoke  escape  that  does 
rot  go  up  the  chimney? — Yes,  before  it  goes  to  the 
chimney,  in  badly  managed  places. 

1079.  But  it  need  not  be  so  when  they  are  well 
managed  ? — I  think  not. 

1080.  What  is  there  in  the  Act  which  subjects  a 
bad  manager  to  penalties  only  after  the  smoke  has 
got  to  the  chimney,  and  not  before  going  into  the 
chimney.  The  Act  only  says  that  if  more  than  five 
per  cent,  escapes  he  shall  suffer  ? — There  is  20  per 
cent,  and  50  per  cent,  that  goes  off;  plenty  does 
escape,  at  any  rate. 

1081.  When  you  were  before  the  Select  Committee 
of  the  House  of  Lords  you  said  that  the  mantifacturers 
would  get  a  fair  return  for  the  expense  of  a  process 
which  would  enable  them  to  sell  the  muriatic  acid 
that  was  condensed  ;  are  you  still  of  that  opinion  ? — 
Yes. 

1082.  You  think  that  they  are  injuring  their 
neighbours,  and  neglecting  their  own  interests  ? — In 
some  cases  the  gas  escapes  through  neglect  a  great 
deal. 

1083.  Are  you  of  opinion  that  they  arc  acting  con- 
trary to  their  own  interests,  as  well  as  injuring  the 
I)ublic  ? — Some  do ;  there  is  no  mistake  about  it. 

1084.  Do  you  think  that  condensation  might  be 
carried  further  than  is  required  by  Act  of  Parlia- 
ment ? — A  great  deal  further. 

1085.  Would  you  allow  any  smoke  to  escape  ? — 
Not  more  than  I  could  possil)ly  avoid. 

1086.  What  would  that  amount  to  ? — Not  much. 

1087.  But  how  much  would  you  allow  to  escape  ? 
— I  think  that  only  live  per  cent,  should  be  allowed 
to  escape  from  a  chimney. 

1088.  Keep  the  chimney  out  of  your  mind,  and 
assume  that  <mly  five  per  cent,  shoidd  escape  at  all  ; 
what  should  you  say  is  (he  (|uautily  tliat  ought  to 
be  allowed  (o  escape  ? — 1  should  say  that  thai  is  ([uilc 
little  enough. 
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Mr.W.  Collier.      1089.  That  is  the  law  now  ? — Then  it  is  not  carried 
  out. 

12  Oct.  1876.       jQ9Q_  Y(ou\A  you  carry  the  law  further  than  that  ? 

— No  ;  I  think  that  is  quite  sufficient,  if  it  is  properly 
managed. 

1091.  Do  you  think  that  five  per  cent.,  supposing 
it  was  escaping  from  a  great  many  works,  might  do 
mischief  ? — It  might  be  possible  to  condense  it 
further,  but  I  think  five  per  cent,  is  quite  near 
enough ;  I  do  not  think  it  would  do  much  damage. 
If  all  the  gas  was  carried  from  the  furnaces  to  the 
chimney,  and  five  per  cent,  only  escaped,  I  think  the 
damage  would  be  very  little. 

1092.  Have  the  masters  great  trouble  with  their 
men  in  making  them  obey  the  law  ;  for  instance,  where 
the  master  is  very  anxious  to  have  it  obeyed,  and  has 
provided  all  the  proper  means  for  doing  so,  has  he 
much  difficulty  with  his  workmen  ? — The  workmen 
do  not  always  do  as  they  are  ordered.  The  master 
cannot  be  present  night  and  day  during  every  pro- 
cess, and  some  neglect  takes  place.  There  is  a  great 
deal  in  the  apparatus  being  fitted  up  for  condensing. 

1093.  Some  apparatus  is  more  easy  to  manage, 
is  it  not  ? — Yes,  and  some  managers  are  better  than 
others. 

1094.  Some  manage  their  men  much  better  than 
others,  do  they  not  ? — Yes. 

1095.  And  some  masters  get  obeyed  better  than 
other  masters  ? — Yes. 

1096.  Have  you  ever  had  occasion  to  complain  to 
the  inspectors  of  the  law  being  disregarded  ? — I  was 
never  under  their  jurisdiction. 

1097.  You  have  been  a  farmer  since  have  you 
not  ? — Yes,  but  I  am  out  of  the  district ;  I  live  at 
Helsby,  and  the  wind  does  not  blow  over  my  farm 
once  in  a  month,  and  we  never  sustain  any  damage 
there. 

1098.  How  far  are  you  from  any  works  now  ? — I 
am  from  three  to  four  miles  from  the  Weston  works. 

1099.  On  which  side  of  them  ? — On  the  south- 
west side. 

1100.  You  have  not  very  much  north  or  north-east 
wind  blowing  ? — No,  very  little. 

1101.  When  those  winds  do  blow,  how  is  it? — We 
scarcely  ever  get  a  smell  of  the  smoke  from  the  works, 
where  I  reside. 

1102.  {Professor  Roscoe.)  When  you  were  at 
Messrs.  Johnson's  works  what  apparatus  had  you 
for  condensing  the  hydrochloric  acid  ? — On  our  first 
commencement  there  we  did  not  condense  it  at  all ; 
we  sent  it  all  up  the  chimney. 

1103.  In  what  year  did  you  put  up  the  condenser  ? 
— About  the  year  1850,  I  think,  or  1851. 

1104.  Was  the  condensation  after  you  had  put  up 
the  condenser,  so  far  as  that  gas  was  concerned  that 
went  into  the  chimney,  good  ? — Very  fair,  but  not  so 
good  as  it  ought  to  have  been.  The  condensing  was 
beginning  then,  and  great  improvements  have  been 
accomplished  since  that  time,  or  ought  to  have  been. 

1105.  You  are  aware  that  when  charging  the  pots 
there  is  a  great  escape  of  gas  ? — Yes  ;  there  is  a  great 
deal  of  damage  done  in  the  locality  of  the  works. 

1106.  Ton  said  that  if  you  had  the  arrangement 
of  the  thing  you  would  make  the  condensation  much 
more  perfect  than  it  is  at  the  present  time  ? — Yes, 
I  believe  I  can. 

1107.  What  process  would  you  adopt  in  order  to 
collect  the  gas  that  escapes  ? — I  would  work  on  tlie 
general  principle  that  they  do  now,  and  make  in  one 
pot  five  or  six  tons  of  salt  cake,  and  have  more 
apparatus  for  condensing,  and  more  area  for  apparatus 
to  condense  the  gas,  and  draught  sufficient  for  it ;  and 
two  or  three  towers  to  each  pot,  and  not  two  or  three 
pots  to  a  series  of  towers. 

1108.  Do  not  you  think  that  the  condensation  at 
the  present  time  is  carried  on  very  satisfactorily  in 
well  managed  works  ? — I  consider  tliat  it  would  be 
possible  to  manage  works  with  very  little  damage 
being  done  indeed,  with  proper  apparatus,  but  that 
it  would  take  a  great  capital  to  do  it. 

1109.  You  do  not  think  it  is  done  now  ? — 1  think 


some  do  it.  I  believe  some  do  work  very  judiciously ; 
for  instance,  about  St.  Helen's.    I  know  several  there. 

1110.  {Mr.  Stevenson.)  Is  it  your  opinion  that  the 
Alkali  Act  does  not  empower  the  inspectors  to  see  that 
sufficient  apparatus  is  used  in  works  in  order  to  secure 
the  condensation  of  the  acid  ? — It  is. 

1111.  The  words  of  the  Act  are,  that  the  works 
should  be  thus  carried  on  :  "  In  addition  to  the  conden- 
"  sation  of  such  jjercentage  of  muriatic  acid  gas  as 
"  aforesaid,  every  alkali  work  shall  be  carried  on  in 
"  such  manner  as  to  secure  the  condensation,  to  the 
"  satisfaction  of  the  inspector,  derived  from  his  own 
"  examination  or  from  that  of  a  sub-inspector,  of  the 
"  muriatic  acid  gas  evolved  in  such  work,  to  such  an 
"  extent  that  in  each  cubic  foot  of  air,  smoke,  or 
"  chimney  gases  escaping  from  the  works  into  the 
"  atmosphere  there  is  not  contained  more  than  one 
"  fifth  part  of  a  grain  of  muriatic  acid."  Do  not  you 
think,  under  that  section,  that  if  an  inspector  saw  a 
volume  of  strong  raw  gas  coming  out  of  a  furnace 
door  he  would  able  to  say  that  that  condition  was 
violated  ?— Yes  ;  if  the  inspector  has  the  power  to  stop 
it,  it  is  his  duty  to  do  it,  bvit  he  does  not  do  it.  I  have 
seen  il  blowing  from  Messrs.  Wigg's  works  several 
times  in  the  greatest  volume  that  ever  I  saw  in  my  life. 
If  the  inspector  allows  that,  I  cannot  believe  in  the  Act ; 
he  ought  not  to  do  it. 

1112.  But  you  admit  that  the  law  seems  to  be  suffi- 
cient to  cover  that  case  ? — Yes,  according  to  that 
reading. 

1113.  How  far,  should  you  say,  from  the  pan-door  of 
the  furnace  in  the  worlds  the  gas  would  travel  so  as  to 
do  damage  ;  or  what  would  be  the  area  within  which  it 
would  do  injury  ? — Light  gas  travels  a  long  way,  but 
the  heavy  gas  from  the  furna»e  door  would  not  go 
very  far ;  perhaps  200  or  300  yards,  or  half  a  mile. 

1114.  (Chairman.)  It  depends,  I  suppose,  upon  the 
wind  ? — Yes. 

1115.  (3Ir.  Stevenson.)  The  escape  of  gas,  you  say, 
is  not  sufficiently  looked  after  ? — Yes.  There  is  the 
chlorine  gas  which  comes  in  making  bleaching  powder, 
and  that  does  a  great  deal  of  damage. 

1116.  With  regard  to  chlorine,  under  the  Alkali 
Act  of  1874  each  manufacturer  is  bound  to  use  the 
best  practicable  means  of  preventing  the  discharge  into 
the  atmosphere  of  all  noxious  gases  ? — Yes. 

1117.  Did  you  say  that  you  thought  that  95  per 
cent,  of  muriatic  gas  condensed  was  sufficient  to  secure 
exemption  from  damage  ? — Yes. 

1118.  If  it  turns  out  that  the  Alkali  Acts  have 
secured  a  much  larger  percentage,  they  ought  to  have 
been  very  beneficial  ? — If  the  Acts  were  carried  out  as 
they  ought  to  be,  and  the  gas  got  up  the  chimney,  and 
merely  5  per  cent,  escaped,  I  think  very  little  damage 
would  be  done. 

1119.  {Admiral  Hornby.)  When  you  find  fault,  as 
you  do,  with  a  great  cloud  of  vapour  going  out  of  a 
chimney,  have  you  ever  become  aware  that  it  has  been 
seen  by  the  inspector,  and  that  he  has  not  taken  notice 
of  it  ? — I  cannot  speak  to  that. 

1120.  Have  you  never  pointed  it  out  to  the  in- 
spector ? — I  have  nothing  to  do  with  him. 

1121.  You  have  also  spoken  about  their  using  at 
certain  times  as  much  as  five  or  six  tons  of  salt  cake. 
I  suppose  what  you  meant  to  say  was,  that  if  they 
used  a  smaller  quantity,  and  by  a  slower  process,  it  was 
not  likely  there  would  be  such  an  escape  of  gas  ? — I 
am  convinced  of  it. 

1 122.  (  Viscount  Midleton.)  You  have  had  30  years' 
experience  in  trade  ? — Yes. 

1123.  What,  in  your  opinion,  was  the  efi'ect  of  the 
Alkali  Act  of  1863  in  diminishing  the  escape  of  gas  ? 
— I  have  not  been  in  any  works  since  the  Alkali  Act 
has  been  put  in  operation,  but  I  can  see  from  uiy 
observation  what  the  effect  has  been.  I  take  it  that 
the  Act  is  not  carried  out  properly,  nor  anything  like 
what  it  ought  to  be.  When  you  see  great  volumes  of 
smoke  knocking  people  and  horses  down,  it  cannot  bo 
so;  there  is  something  different  to  5  per  cent,  going 
away. 

1124.  Are  you  acquainted  with  the  Act  which  was 
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passed  two  years  ago,  called  the  Alkali  Amendment 
Act  of  1874  ? — I  am  not  well  acquainted  with  that 
Act. 

1125.  Do  you  think  that  the  inspectors  have  a  full 
opportunity  of  seeing,  or  that  they  are  able  to  see,  that 
the  provisions  of  the  Act  are  carried  out  ? — They  ought 
to  be. 

1126.  {Mr.  Wilbraham  Egerton.)  How  is  it  pos- 
sible for  an  inspector  to  test  the  gases  which  escape 
from  any  other  portion  of  the  works  except  the  chim- 
ney ? — I  do  not  know  what  gases  he  is  engaged  to  test 
so  as  to  distinguish  one  from  the  other. 
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1127.  I  mean  any  gas? — It  is  chiefly  the  muriatic  Mr.W.  Collier. 
acid  that  the  inspector  has  to  do  with. 

1128.  If  you  find  fault  with  him  for  allowing  the 
escape  of  gas  from  other  portions  of  the  work  than 
the  chimney,  how  is  the  inspector  to  test  the  quality 
of  the  gas  coming  from  any  other  part  ? — I  do  not 
know  how  they  do  it ;  the  system  has  been  established 
since  1  have  had  to  do  with  the  works. 

1129.  {Chairman.)  Do  you  think  that  there  ought 
to  be  any  dif&culty  about  it  ? — I  am  not  aware.  I 
cannot  speak  to  that. 


The  witness  withdrew. 
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1130.  {Chairman.)  You  have  been  a  bricklayer, 
have  you  not,  working  in  chemical  works  ? — Yes. 

1131.  Have  you  known  an  escape  of  gas  allowed  by 
the  action  of  the  men  themselves  — Yes. 

1 1 32.  Will  you  state  under  what  circumstances  that 
has  happened  ? — It  has  happened  when  they  have  been 
short  of  draught,  and  when  the  furnaces  will  not  work. 

1133.  What  do  they  do  on  those  occasions  ? — They 
raise  the  damper,  and  send  more  air  up  the  chimney. 

1134.  When  they  send  more  air  up  the  chimney,  do 
they  send  up  more  gas  with  it  ? — Yes. 

1135.  Do  the  masters  find  them  out  at  these  works? 
— Yes,  sometimes  they  do. 

1136.  Have  you  seeu  them  found  out  at  it? — 
Yes,  I  have  known  them  found  out,  and  I  have  blown 
them  up.  Some  small  fine  is  allowed,  but  it  is  not 
much. 

1137.  Is  this  often  done  ? — It  is  done  at  times,  now 
and  then. 

1138.  Have  you  been  a  bricklayer  in  more  than 
one  set  of  works  ? — Yes. 

1139.  Have  you  found  that  the  same  thing  has 
been  done  in  more  than  one  set  of  works  ? — No,  not 
so  much. 

1140.  Have  you  found  it  out  in  all  of  those  in 
which  you  have  worked  ? — Yes.  It  is  more  complained 
of  from  Messrs.  Wigg  aud  Steele's  works  by  the  men 
continually, — iny  fellow  workmen,  bricklayers. 

1141.  Have  you  been  in  those  works? — Not  in 
those,  ljut  I  have  been  in  others, — in  Runcorn  and  in 
Widnes. 

1142.  {Professor  Roscoc.)  Where  did  you  see  this 
damper  that  you  have  mentioned  lifted  ? — At  Widnes. 

1 143.  At  whose  works  ? — At  Messrs.  Lamlcrt's 
copper  works  or  alkali  works. 

Ii4'4.  You  have  not  seen  it  in  salt-cake  works? — 
No. 

1145.  In  what  sort  of  furnace  was  it  that  this 
occurred  ? — In  a  copper  furnace. 

1146.  Did  the  copper  fumes  go  up  the  chimney  as 
well  as  the  air  ? — Yes. 

1147.  Have  you  not  seen  the  same  thing  done  in 
alkali  works  ? — Yes. 

1148.  Where  have  you  seen  it  done  in  alkali 
works  ? — In  those  I  mentioned, — the  Weston  works. 

1149.  Where  did  you  see  it  done  in  the  Weston 
alkali  works  ? — At  Weston. 

1150.  But  in  what  furnace  did  you  see  it  done? — 
I  cannot  tliink.  It  was  a  daily  occurrence  like,  more  or 
less. 

1151.  Was  it  in  a  salt-cake  furnace,  or  in  a  black- 
ash  furnace  ? — I  have  seen  it  in  copper  furnaces 
and  all. 

1152.  Do  you  understand  the  construction  of  a  salt- 
cake  furnace  ? — Yes. 

1153.  Did  what  you  have  stated  occur  in  an  open 
furnace,  or  in  a  closed  one  ? — In  an  open  one. 

1 154.  Did  they  open  the  flue  so  as  to  prevent  the 
gases  going  through  the  condenser  ? — Yes,  so  that 
they  could  work  their  stuff. 

1155.  Did  the  acid  fumes  go  directly  into  the 
chimney  then,  and  not  through  the  condenser  ? — Yes. 

1 1 56.  Was  that  a  common  thing  in  those  works  ? — 
A  few  odd  times,  when  the  furnaces  were  out  of  repair, 


and  not  in  proper  draught ;  not  when  they  were  in  good 
order. 

1157.  How  often  did  this  occur? — Sometimes  it 
would  occur  at  one  furnace,  and  sometimes  at  another. 

1 1 58.  Were  you  employed  in  one  of  those  works  ? — 
Yes  ;  a  good  while  in  many  of  the  works ;  all  one 
winter. 

1159.  How  many  times  did  you  notice  that  the 
damper  had  been  drawn  in  the  salt-cake  flues  ^sihen 
you  were  there  ? — I  cannot  tell  you. 

1160.  Did  you  notice  it  once  ? — Many  times;  several 
times. 

1161.  Would  you  say  20  times  ? — Yes,  quite. 

1162.  {Viscount  Midleton.)  How  long  have  you 
worked  for  the  trade  ? — From  a  boy. 

1 163.  How  many  years  would  that  be  ? — 20  years. 

1164.  Do  you  think  that  these  tricks  are  played 
oftener  than  they  used  to  be  ? — Oftener. 

1 165.  {Mr.  Stevenson.)  Will  you  tell  us  cleaidy  where 
this  damper  was,  which  you  say  was  opened  when  it 
ought  not  to  be ;  is  it  the  damper  between  the  decom- 
posing furnace  and  the  condenser  ? — Yes. 

1166.  When  that  damper  is  open  the  gases  pass 
more  rapidly  through  the  condenser  than  when  it  is 
closed  ? — Yes,  so  that  they  can  work  the  furnaces. 

1167.  When  a  workman  opens  that  damper  it  is  to 
prevent  the  gas  from  blowing  off  in  the  yard  ? — Yes. 

1168.  The  men,  in  order  to  relieve  themselves  of 
the  gas,  make  it  go  through  the  condenser  quicker 
tlian  it  ought  to  do  ? — Yes.  They  have  so  many  charges 
to  draw,  and  that  is  how  they  do  it. 

1169.  This  gas  would  be  detected  in  the  chimney 
gases,  would  it  not,  if  it  was  tested  at  the  time  ? — 
Yes. 

1170.  Do  you  think  it  is  possible  to  turn  the  gases 
from  the  decomposing  furnaces  direct  to  the  chimney, 
without  passing  through  the  condenser  at  aU  ? — I 
believe  it  can  be  done,  but  I  will  not  swear  to  it. 

1171.  Did  you  ever  see  a  manufactory  built  so  that 
it  was  possible  for  the  gas  to  slip  through  the  chimney 
without  going  through  the  condenser  ? — I  should  not 
like  to  swear  to  it,  but  I  honestly  believe  it. 

1172.  Did  you  ever  see  a  lock  and  key  placed 
upon  a  damper  in  order  to  j^revent  the  furnace  men 
doing  what  you  have  described  ? — Yes. 

1173.  How  do  the  men  open  the  dampers  in  those 
cases  ? — They  have  not  done  it.  When  the  inspectors 
are  testing  the  chimney  the  furnace  men  all  have  to  be 
stopped. 

1 1 74.  You  have  talked  of  copper  furnaces,  I  think  ? 
—Yes. 

1175.  When  you  mentioned  copper  furnaces,  did  you 
refer  to  the  wet  process  ? — Yes. 

1176.  Is  it  possible  in  those  furnaces  for  the  gases 
to  get  into  the  chimney  without  going  through  the 
condenser  ? — It  must  be  so,  or  else  they  would  not 
stop  the  men  while  they  were  testing. 

1177.  When  the  inspector  is  there  testing,  is  the 
work  stopped? — Yes. 

1178.  What  year  did  you  speak  of  when  you  say 
that  that  was  done  ? — Last  year.    I  know  it. 

1179.  Do  you  wish  the  Commissioners  to  believe 
that  the  inspector,  in  taking  his  test,  did  not  satisfy 

going  on  ? — He  must 


Mr. 

Penni7igton. 


taking  his 
himself  that  the  work  was  not 
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Mr.  have  done,  foi*  the  men  were  a.  charge  short  each  day 
G.  Pennington,  of  their  day's  wages. 

  _         1180.  {Professor  Boscoe.)  Where  was  it  that  this 

12  Oct.  I8i6.   iiappened  ? — At  Messrs.  Wiggand  Steele's  works. 

1181.  At  what  date  did  it  occur  ? — I  do  not  know  , 
it  is  done  continually. 

1182.  {31r.  Stevenson.)  When  you  say  that  the 
work  was  stopped,  do  you  refer  to  the  decomposing 
furnaces  ? — No  ;  to  the  copper  furnaces. 

1183.  How  long  does  a  charge  take  to  work  out  in 
a  copper  furnace  ? — Three  or  four  hours,  but  it 
depends  generally  upon  the  draught  and  ventilation. 
They  work  two  locks  in  a  day. 

1184.  That  is  to  say,  in  twelve  hours? — Yes. 

1185.  Then  a  charge  takes  six  hours  ? — Yes. 

1186.  Do  you  mean  to  say  that  when  the  inspector 
is  there,  no  gas  is  being  evolved  ? — It  is  stopped. 

1187.  What  is  stopped  ? — The  damper  is  down  in 
the  furnace  ;  it  is  a  dead  stop  in  the  furnace. 

1188.  (Professor  Boscoe.)  When  did  this  take 
place  ? — Last  year,  and  this  year  too. 

1189.  (Admiral  Hornby.)  Do  you  say  that  this  is 
done  with  the  knowledge  of  the  masters,  or  that  the 
men  do  it  themselves  ? — The  masters  must  know  of  it ; 
they  are  bound  to  know  it. 

1  ]  90.  When  you  say  that  they  must  know  of  it, 
how  do  you  arrive  at  that  conclusion  ? — Because  they 
must  know  when  they  come  to  pay  their  men,  when 
they  are  a  charge  short. 

1191.  Supposing  the  damper  were  shut  down,  what 
would  happen  then  ? — Then  the  men  would  go  on 
with  their  Avork  at  the  same  day's  wages. 

1 192.  (  Chairman.)  I  understood  you  to  say  that  you 
did  not  know  this  of  your  own  knowledge  ? — No. 

1193.  Who  told  you  ? — Fellow  workmen. 

1194.  Can  you  name  any  of  them? — They  are 
working  there  now. 

1195.  (Admiral  Hornby.)  You  have  never  seen  it 
done  ? — No,  but  I  have  seen  it  come  down.    I  have 
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not  been  in  the  yard,  but  the  men  have  told  me  when 
I  have  been  there,  when  the  gas  has  been  coming  out. 

1196.  (Mr.  Wilhraham  Egerton.)  Have  you  ever 
worked  through  the  night  ? — Yes,  many  times. 

1 197.  Have  you  found  that  these  escapes  of  gases  are 
more  common  during  the  night  than  early  in  the 
morning  ? — Yes,  a  great  deal. 

1198.  Do  you  know  that  these  dampers  are  pulled 
out  so  as  to  prevent  the  gas  coming  in  and  injuring  the 
workmen  ? — Yes  ;  they  do  that  for  their  own  benefit. 

1199.  They  do  it  from  motives  of  self-preservation  ? 
—Yes. 

1200.  Do  you  also  know  anything  about  the  brick- 
work of  these  furnaces ;  is  it  very  apt,  when  it  is 
exposed  to  heat,  to  crack  ? — Yes. 

1201.  Have  you  been  called  in  to  repair  cracks 
in  furnaces  ? — Yes. 

1202.  Can  you  speak  as  to  the  cracks  in  brick  fur- 
naces being  allowed  to  remain  without  being  repaired  ? 
— No  ;  they  are  not  allowed  to  remain. 

1203.  Will  the  brickwork  crack  even  in  new  fur- 
naces ?—  Yes. 

1204.  And  when  it  cracks,  of  course  the  gases  come 
out  through  those  cracks  ? — Yes. 

1205.  Have  you  ever  seen  gas  come  out  from  those 
cracks  ? — Yes. 

1 206.  Are  those  not  tested  in  any  way  ? — No. 

1207.  But  they  have  the  wall  mended  as  soon  as 
possible,  I  suppose  ? — Yes. 

1208.  Therefore  an  accidental  discharge  of  gas 
might  take  place,  without  any  intention  on  the  part  of 
the  owner  of  the  works,  from  a  brick  furnace  cracking 
accidentally  ? — Yes. 

1209.  (Viscount  Midlcto7i.)  You  were  asked 
whether  these  gases  sometimes  did  not  come  out  in 
consequence  of  the  dampers  being  pulled  out  so  as  to 
pi'event  their  being  injurious  to  the  workmen  ;  if  a 
furnace  is  properly  constructed,  ought  those  gases  to 
come  out  so  as  to  be  injurious  to  the  workmen  ?— No, 
not  in  the  least. 

withdrew. 


Mr. 

J.  GaUimore, 


Mr,  John  Gallimoee  examined. 


1210.  (Chairman.)  Did  you  formerly  work  for  the 
Widnes  Alkali  Company, —  for  Messrs.  Pilkington  at 
Widnes  ?— Yes. 

1211.  As  a  labourer  ? — Yes. 

1212.  What  did  you  do  at  Messrs,  Pilkington's  ?— I 
was  mixing  for  the  revolvers, — charge  mixing, 

1213.  Did  you  work  there  at  night  ? — Yes. 

1214.  In  the  morning  what  did  you  do,  about  half- 
past  five  ? — We  used  to  go  out  sometimes  into  the  yard ; 
it  depends  upon  the  wind,  on  account  of  the  gas. 

1215.  Will  yon  just  explain  that  ? — They  used  to 
knock  the  door  down  every  morning  at  half-past  five, 
— the  man  that  looks  after  the  chambers, — and  he 
used  to  give  us  warning. 

1216.  To  let  the  gas  out  ?— Yes. 

1217.  Instead  of  lotting  it  go  up  the  chimney  ? — 
Yes,  of  course. 

1218.  What  was  his  object? — I  do  not  know ;  but 


he  used  to  knock  the  door  down,  and  the  gas  used  to 
come  out,  in  the  open  air. 

1219.  Who  told  him  to  do  it  ? — It  was  the  master's 
orders,  of  course. 

1220.  Were  you  obliged  to  give  up  work  on  account 
of  your  health  suffering  ? — Yes,  and  to  put  cloths 
over  our  mouths. 

1221.  Wliat  effect  had  it  upon  you? — It  used  to 
make  us  cough,  and  we  got  a  proper  good  dose  of  it. 
We  used  to  be  bad  after  it — that  still  gas. 

1222.  Did  the  men's  teeth  suffer  from  the  salt-cake 
gas  ? — Yes  ;  they  used  to  go  black. 

1223.  Did  they  suffer  from  anything  worse  besides 
losing  their  colour  ? — Not  that  I  know  of.  They  were 
not  Avorse,  except  that  they  lost  their  colour. 

1224.  Have  you  ever  known  the  men  lose  their 
teeth  ? — Not  that  I  am  aware  of.  I  did  not  work  on 
it  long. 


The  witness  withdrew. 


Mr. 

T.  Boardman. 


Mr.  Thomas  Boardman  examined. 


1225.  (  Chairman.)  Have  you  been  a  nurseryman  ? — 
Yes. 

1226.  How  long  were  yon  so  ? — All  my  life, 

1 227.  Had  you  large  gardens  ? — Yes, 

1228.  How  large  were  they  ? — About  three  acres, 
besides  other  forest,  wood,  and  thorn. 

1229.  How  far  from  St.  Helens  were  these  gardens  ? 
— As  near  as  I  can  judge,  from  the  church  about  two 
miles  and  three  quarters. 

1230.  How  near  are  the  nearest  works  to  them  ? — 
About  a  mile  and  a  half. 

1231.  Do  they  do  you  any  harm  ? — Yes. 

1232.  What  sort  of  harm?  — They  kill  all  the 
plants,  and  nothing  grows. 


1233,  Were  the  fences  anything  the  worse  ?  — 
There  is  not  a  fence  from  my  place  to  St.  Helen's,  nor 
a  tree  alive  ; — nobody  can  contradict  me  ; — not  one 
coming  up  to  a  pear  tree  that  has  been  planted  for 
fruit.  Here  and  there  I  see  one  alive,  but  they  never 
bear. 

1234,  Did  you  suffer  much  from  this  ? — Yes,  very 
much. 

1235.  Did  you  get  any  compensation  ? — Yes  ;  I  have 
had  them  at  St.  George's  Hall  twice,  and  I  have  got 
some  little  remuneration. 

1236.  How  much  did  you  get  altogether  ? — I  think 
from  Messrs.  Bibby's  I  got  about  60/.,  but  I  cannot 
say  for  truth. 
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1237.  Did  you  get  anything  from  somebody  else  ? 
— Yes,  from  Messrs.  Newton,  Keates,  and  Company. 

1238.  How  much  did  you  get  from  them  ? — I  took 
them  to  St.  George's  Hall  at  the  assizes. 

1239.  Did  you  get  anything  from  them? — Yes. 

1240.  How  much  did  you  get  ?— 50Z.  2s.  lOd. 
My  damages  were  laid  at  260/.  odd. 

1241.  What  were  your  costs  ? — It  cost  me  nothing  ; 
they  paid  the  costs. 

1242.  Your  gardens,  you  say,  are  about  a  mile  and  a 
half  from  the  nearest  works  ? — Yes. 

1243.  Does  the  destruction  of  the  timber  trees 
extend  much  beyond  a  mile  and  a  half  ? — Yes,  all 
down  to  Warrington.  I  cannot  say  that  I  can  see  a 
tree  betweeen  Warrington  and  Crewe,  on  the  public 
road. 

1244.  How  many  miles  is  that  ? — Six  miles  from 
my  place. 

1245.  Have  you  ever  seen  any  effect  produced  on 
the  water  by  this  vapour  ? — Yes,  with  a  sort  of  blue 
cast.  A  scum  comes  to  the  top  of  the  rain-water,  and 
we  cannot  catch  it  noways  else.  Then  it  will  turn 
into  a  deep  green,  and  sometimes  when  there  has  been 
a  long  dry  time,  and  then  there  comes  a  day's  rain,  or 
two  or  three  or  four  days,  it  will  change  to  a  blue  fii'st, 
and  then  a  green  colour. 

1246.  What  is  it  that  changes  ?— The  water.  It  is 
the  filth  that  comes  in  the  air.  It  alights  on  the  build- 
ings, and  gets  into  the  spouts,  and  goes  down  into  the 
tubs  of  water. 

1247.  Do  you  use  this  water  for  watering  your 
plants  ? — No. 

1248.  Did  you  ever  suffer  yourself  from  it  ? — I 
have  been  out  many  a  time  when  I  could  scaicely 
abide  my  eyes, — when  the  wind  has  been  temperate, 
and  the  weather  foggy  and  heavy,  and  you  could 
see  nothing.  It  has  made  my  eyes  smart  many  a 
time. 

1249.  What  do  you  mean  by  the  wind  being  tem- 
perate ? — Not  blowing  quick,  and  foggy. 

1250.  Did  you  renew  the  lease  at  the  time  when  it 
ran  out  ? — No,  I  did  not.    Messrs.  Mercer  said  I 
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might  stop  as  long  as  I  lived.    They  are  making  a 

new  colliery  there,  but  Messrs.  Mercer  said  I  might    T.  Boardman. 

stop  as  long  as  I  lived,  if  I  had  ^.mind.    I  have  been   

there  23  years.  My  sons  are  carrying  this  on,  or  my  1876. 
sons  and  I  are.  ' 

1251.  What  rent  are  you  paying  now  ? — 40Z.  a  year. 

1252.  What  did  you  pay  formerly  ? — I  never  paid 
anything  different. 

1253.  Then  you  pay  the  same  rent  now,  with  much 
less  produce  from  the  garden  ? — Yes. 

1254.  How  do  you  support  yourself  ? — By  buying 
and  selling  anything  I  see  advertised,  as  we  cannot 
grow.  We  can  grow  rhododendrons  pretty  tidy  ;  and 
there  were  bushels  of  fruit  trees,  but  there  is  not  one 
alive  now  on  my  premises  ;  nor  a  gooseberry.  I  am 
three  miles  within  a  quarter  from  St.  Helen's,  and 
I  have  not  had  a  gooseberry  for  eight  or  ten  years. 

1255.  Have  you  changed  your  occupation  ? — I 
grow  as  much  as  I  can,  if  I  can  grow  it  fit  for  market. 
When  it  is  not  fit  for  market,  I  do  as  Avell  as  I  can 
with  it ;  throw  it  away,  perhaps. 

1256.  {Mr.  Wilbrahain  Egerton.)  How  long  is  it 
since  you  obtained  any  damages  ? — I  think  about  four 
years.    I  never  bothei-ed  with  them. 

1257.  Are  you  now  independent  of  them? — No; 
they  are  so  altered.  When  I  claimed  260/.  odd  for 
damages  I  only  got  50/.  2s.  lOrf.,  having  to  go  to  St. 
George's  Plall  and  to  pay  my  witnesses. 

1258.  It  cost  you  something  to  get  the  50/.  ? — 
I  got  the  50/.  2s.  \Ocl.  when  the  case  went  to  arbi- 
tration. 

1259.  You  are  now  suffering  loss  without  obtaining 
any  compensation  ? — Yes,  I  am.  Thorn  quicks  pay 
me  well. 

1260.  (  Viscou7it  3Iidleto)i.)  You  have  been  a  gar- 
dener for  some  time,  have  you  not  ? — All  my  life. 

1261.  You  must  have  been  getting  better  or  worse 
during  the  last  three  or  four  years  ? — I  have  been 
getting  worse  regularly. 

1262.  From  v/liat  do  you  think  you  suffer  most? — 
I  dare  not  say  that ;  but  I  think  the  copper  works  do 
the  most  harm. 

withdrew. 


Mr.  John  H< 

1263.  (Chairman.)  You  arc  a  farmer  living  at 
Burtonwood  ? — Yes. 

1264.  Is  that  near  St.  Helen's? — It  is  about  five 
miles  from  St.  Helen's. 

1265.  What  are  the  nearest  works  to  you  ? — Messrs. 
Keates  and  Company. 

1266.  Where  are  their  works  situate  ? — At  Sutton, 
near  St.  Helen's. 

1267.  How  far  are  you  from  Sutton  ? — From  two 
to  two  and  a  half  miles. 

1268.  On  which  side  of  it;  oast  or  west? — It  is 
north-west  from  Sutton  ;  that  brings  the  smoke  from 
there.    We  lie  south-east. 

1269.  Have  you  suffered  at  all  ? — Yes. 

1270.  Since  when  ? — I  have  suffered  this  year. 

1271.  When  did  you  begin  to  suffer  ? — I  began  to 
suffer  since  1870. 

1272.  Did  you  not  suffer  before  ? — No. 

1273.  How  long  have  you  held  the  farm  ? — Since 
1870.  My  father  held  it  before  me  ;  he  was  the 
owner. 

1274.  Were  you  on  the  land  on  that  time  ? — I  lived 
with  him  for  15  years. 

1275.  How  long  is  it  since  the  land  began  to  suffer  ? 
— During  the  15  years  that  I  have  been  there. 

1276.  Is  it  much  worse  now  than  it  was  ? — A  great 
deal  worse  every  year. 

1277.  Can  you  say  why  it  is  worse  now  than  it  was 
five  years  ago  ? — Because  we  receive  damage  every 
year. 

1278.  Do  you  think  that  the  vapour  gets  into  the 
ground  ? — I  believe  it  injures  the  land,  as  well  as  the 
trees  and  fences. 

1279.  Have  the  vrorka  increased  in  number? — 


DEN  examined.  Mr.  J.  Holder. 

There  has  been  a  decrease.  Mr.  Downes  took  out  an 
injunction,  and  stopped  the  Bold  Copper  Works.  I 
cannot  say  that  they  have  increased  in  number  ;  not 
to  my  knowledge. 

1280.  Have  things  got  worse,  if  the  works  have 
been  stopped  ? — They  were  very  bad  last  year,  and 
they  keep  getting  worse. 

1281.  What  sort  of  works  do  you  suffer  from  ? — 
I  may  say  from  copper  works  principally. 

1282.  Are  there  any  alkali  works  ? — There  are 
chemical  works  in  St.  Helen's. 

1283.  Your  fatlier  planted  an  orchard,  did  he  not, 
about.  15  years  ago? — Yes. 

1284.  How  has  it  prospered  ? — It  is  not  as  good  to- 
day as  it  was  then. 

1285.  Does  it  produce  anything  ? — Nothing  what- 
ever. 

1286.  How  about  your  other  crops  ;  your  corn,  for 
instance  ? — 1  may  say,  with  regard  to  the  orchard, 
that  we  planted  a  pear  tree  at  the  end  of  the  building, 
and  we  planted  a  jargonelle  pear  tree  in  the  garden  at 
the  same  time  ;  and  although  the  end  of  the  building 
faced  the  east,  that  tree  has  borne ;  last  year  that 
was.  In  the  case  of  the  other,  when  it  has  got  above 
the  building  at  the  other  side  of  it,  and  I  want  to  turn 
it  round,  I  can  do  that  on  one  side,  but  if  I  take  it 
to  the  north-west  it  is  cut  off. 

1287.  What  effect  has  it  upon  your  clover? — Its 
efl'ect  upon  that  is  similar  to  everything  else,  in  my 
opinion.  You  may  see  that  the  crops  are  shrivelled 
up  after  the  smoke  has  come  over  them. 

1288.  Has  your  corn  been  injured  by  it? — Yes. 

1289.  The  wheat  ?— Yes. 
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Mr.  J.  Holden.      1290.  In  what  way  ? — It  was  injured  last  May  ;  as 

  to  this  last  year,  the  latter  end  of  May. 

12  Oct.  1876.  ^29i_  But  yji^sA,  way  is  it  injured  ?— It  injures  it 
as  regards  the  growing  of  any  ear.  The  straw  is 
short,  and  the  grain  is  deficient. 

1292.  To  what  extent  is  it  deficient  ?— I  cannot 
speak  to  that. 

1293.  How  many  bushels  an  acre  did  it  produce  to 
you  ?— It  might,  perhaps,  produce  50  bushels  to  an 
acre. 

1294.  How  much  should  it  have  produced  but  for 
the  smoke  ? — It  should  have  been  80  bushels  to  a 
Cheshire  acre. 

1295.  Was  the  quality  of  the  wheat  affected  ? — It  is 
affected  so  far  that  there  is  more  light  grain  ;  one 
side  of  it  is  better  fed  than  the  other  is. 

1296.  That  would  be  the  side  furthest  from  the 
north-west  ?— Yes. 

1297.  Does  the  same  remark  apply  as  to  oats  ? — 
Yes. 

1298.  Do  the  cattle  suffer?— I  can  say  nothing 
Avith  regard  to  the  cattle.  I  have  not  had  any 
experience  as  to  them.  I  do  not  keep  a  quantity  of 
cattle. 

1299.  Do  you  keep  dairy  cows  ? — Yes,  I  keep  two 
or  three  cows,  but  not  dairy  cows. 

TSOOTDo  they  give  as  much  milk  as  other  people's 
cows  ? — I  cannot  say  what  other  people's  cows  give. 
There  is  a  deal  of  difference  in  cows  for  giving 
milk. 

1301.  Cannot  you  strike  an  average  ?— Yes,  I  might 
do  that. 

1302.  Do  vou  think  that  yours  produce  as  much  as 
they  would  if  they  were  on  another  farm  in  another 
part  of  the  country  ? — I  do  not  think  they  do. 

1303.  With  reference  to  the  hay  crops,  do  you  find 
that  the  bay  suffers  at  all  ? — Yes,  I  find  all  the  crops 
suffer. 

1 304.  How  does  the  hay  crop  suffer  ?— As  to  its 
growth,  it  is  stunted  in  growth  through  being  cut. 

1305.  With  regard  to  its  quality,  is  it  unwholesome, 
do  you  think  ? — It  must  be. 

1306.  Do  you  know  that  it  is  so  ?— I  cannot  say 
from  experience. 

1307.  Have  you  any  difficulty  in  selling  your  hay  ? — 
No ;  I  have  no  difficvdty  in  .selling  the  hay,  but  I 
should  have  more  to  sell  if  it  was  not  for  the  damage 
that  is  done  to  the  crop. 

1308.  Have  you  ever  received  compensation  for 
the  damage  that  has  been  done  to  you  ? — No.  I  have 
received  it  for  my  father. 

1309.  When  was  that  ? — I  believe  it  was  in  the 
year  1868. 

1310.  From  whom  did  you  receive  it? — From 
Messrs.  Keates  and  Company. 

The  witne 


1311.  How  much  compensation  did  you  receive?  — 
I  cannot  say  ;  something  over  8/. 

1312.  Have  you  ever  tried  to  get  any  compensation  ? 
—No. 

1313.  Why  ? — Because  it  is  not  woi'th  while  ;  it  is 
no  use  my  proceeding  against  a  company. 

1314.  {Em'l  Percy.)  What  reason  have  you  for 
saying  that  the  soil  has  been  injured  ? — Because  I 
think  this,  that  if  it  will  injure  a  growing  tree,  it  will 
injure  a  crop.  I  am  certain  that  it  must  injure  the 
soil  in  the  winter  months  ;  it  must  be  poisoning  it. 

1315.  Is  that  your  only  reason? — Yes;  I  have  no 
further  reason  than  that. 

1316.  When  you  say  that  the  damage  has  increased 
during  the  last  few  years,  do  you  mean  by  an  increase 
in  the  number  of  works,  or  in  the  work  that  they  do  ? 
— It  might,  perhaps,  be  through  the  work  which  those 
works  do. 

1317.  To  what  do  you  attribute  the  increased 
damage  on  your  farm  ? — The  noxious  vapours  that 
come  from  St.  Helen's  and  the  neighbourhood. 

1318.  (  Viscount  Midletoti.)  How  near  is  the 
nearest  work  to  your  farm  ? — From  two  miles  to  two 
and  a  half  miles. 

1319.  Have  you  found  any  difference  in  the  yield 
on  those  parts  of  your  farm  which  are  nearest  to  the 
work,  as  compared  with  those  parts  which  are  the 
furthest  from  it,  or  is  it  all  alike  ? — It  is  all  alike  ; 
one  part  is  as  near  to  it  as  another  in  ;i  manner. 

1 3*2-0.  Does  the  damage  extend  beyond  your  farm 
to  other  places  that  you  know  of  ? — Yes. 

1321.  Do  you  know  what  the  character  of  the  work 
is  which  is  nearest  to  you  ? — Yes. 

1322.  What  is  it  ? — Copper  works, — smelting  copper 
works. 

1323.  Who  are  the  owners  ? — Messrs.  Keates  and 
Company. 

1324.  (^Admiral  Hornby.)  From  whom  do  you  hold 
your  land  ? — From  my  mother. 

1325.  Do  you  pay  her  rent? — Yes. 

1326.  Do  you  pay  her  the  same  rent  now  that  you 
have  always  done  ? — Yes. 

1327.  How  many  acres  do  you  hold  ? — 15^  Cheshire 
acres. 

1328.  {Mr.  Witbraham  Egcrton.)  You  heard  the 
last  witness  say,  I  think,  that  when  it  rained  he  felt  a 
smarting  sensation  in  his  eyes  when  the  rain  came 
from  the  direction  of  the  works;  have  you  ever  re- 
marked that  ? — When  I  have  been  ploughing,  and  the 
vapour  has  come  across  me,  the  water  has  run  from 
my  eyes  down  my  face.  When  the  smoke  came  in 
that  direction  it  made  my  eyes  smart,  and  water  has 
run  down  my  cheeks. 

1329.  {Chairman.)  Has  it  made  you  feel  ill  at  all  ? 
— I  cannot  say  that  at  all.  I  have  always  had  veiy 
good  health. 

withdrew. 


Mr.  J.  Shaw.  Mr.  JOHN  S 

1330.  {Chairman.)  Are  you  a  landscape  gardener, 
living  at  Bowden  ? — Yes. 

1331.  Where  is  Bowden? — It  is  about  nine  miles 
from  Manchester. 

1332.  How  near  is  it  (;o  St.  Helen's  ? — It  is  a  long 
way  from  St.  Helen's.   I  should  think  14  or  15  miles. 

1333.  Have  you  been  living  in  the  neighbourhood 
of  St.  Helen's  ? — No.  I  am  giving  evidence  as  regards 
the  damage  done  to  the  Burtonwood  property,  belong- 
ing to  the  late  Mr.  Samuel  Brookes'  trustees. 

1334.  Where  is  Burtonwood  ? — It  is  near  Hurle- 
stone  station  on  the  Liverpool  and  Manchester 
Railway. 

1335.  Does  that  property  suffer  at  all  from  smoke  ? 
— Very  much  indeed. 

1336.  From  what  works  does  the  smoke  come  ? — 
From  the  works  of  St.  Helen's.  It  is  difficult  to  fix 
upon  any  particular  works,  as  they  all  contribute  to 
the  injury. 

1337.  Are  there  any  other  woi-ks  besides  those  at 


lW  examined. 

St.  Helen's  that  can  do  any  injury  to  this  property  ? — 
I  think  not. 

1338.  Is  it  when  the  wind  comes  from  St.  Helen's 
that  you  feel  it  principally  ? — It  must  be  so. 

1339.  When  did  you  first  know  this  estate  ? — In 
1852,  when  the  late  Mr.  Brookes  purchased  it. 

1340.  At  that  time  was  the  estate  suffering  fi'om 
the  smoke  ? — Yes  ;  the  woods  and  plantations  and 
the  hedgerow  trees.  The  hedges  themselves  were 
in  very  good  condition. 

1341.  When  did  they  begin  to  suffer  ? — I  was  called 
in  in  the  year  1866  to  examine  those  woods  and  planta- 
tions, owing  to  their  being  damaged  by  the  works. 

1 342.  What  did  you  find  ? — I  found  that  the  hedgerow 
trees  were  very  seriously  damaged,  and  also  the  hedges 
and  plantations  ;  and  this  I  supposed  was  done  by  the 
St.  Helen's  works,  by  the  vapour  thrown  off  from  those 
works. 

1343.  When  did  you  examine  them  after  that  ? — In 
the  year  1868. 
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1344.  Did  you  find  them  any  improvement,  or  were 
matters  getting  worse  ? — They  were  rather  worse, 
although  that  year,  probably,  there  was  not  the  same 
amount  of  damage,  owing  to  its  being  a  very  dry 
season,  which  is  not  favourable  to  damage  ;  it  is  more 
favourable  to  the  distribution  of  the  gases,  and  not  so 
liable  to  injure  the  trees. 

1345.  Did  you  inspect  this  property  again  at  a  later 
time  ? — I  inspected  it  again  this  year,  1876. 

1346.  What  did  you  find  then  ? — I  found  that  the 
plantations  and  trees  now  are  most  seriously  damaged, 
much  more  so  than  on  my  former  visit ;  to  such  an 
extent  that  I  do  not  think  there  is  a  healthy  tree  in 
the  whole  place  ;  and  my  recommendation  has  been 
that  they  may  be  cut  down. 

1347.  Have  they  been  actually  destroyed  ? — Yes, 
they  have  been  actually  destroyed  for  any  further 
growth, 

1348.  Not  otherwise  ? — Not  otherwise. 

1349.  What  do  you  say  about  the  hedge  rows? — 
They  are  most  seriously  damaged  running  north  and 
south,  and  the  west  side  especially  ;  the  side  near  to 
the  works  is  completely  destroyed  ;  on  one  side  the 
thorns  are  scorched,  and  turned  brown,  and  many  of 
the  young  branches  are  entirely  killed. 

1350.  Are  they  still  useful  for  the  purposes  of  a 
fence  ? — They  are  no  longer  of  any  use  for  fences ; 
even  the  protection  that  had  been  given  by  wall 
fences  is  also  destroyed. 

1351.  Did  you  examine  anything  besides  tlie  trees 
and  hedge  rows  ? — The  trees  and  plantations  and 
woods,  and  the  hedge  rows.  The  trees  and  thorns  were 
the  principal  thing  that  I  was  called  upon  to  give  an 
opinion  about. 

1352.  Did  Mr.  Brookes  or  his  trustees  ever  bring 
any  action  against  the  proprietors  of  the  works  ? — I 
have  not  brought  any  action. 

1343.  With  regard  to  the  country  about  there, 
what  have  your  observations  been  with  reference  to 
the  effect  of  these  vapours  on  the  countiy  ?— I  have 
examined  a  great  deal  of  it  between  Warrington  and 
Woolton  ;  and  I  find,  as  regards  the  vegetation  of  the 
country,  that  it  is  getting  entirely  destroyed  ;  in  fact, 
the  quantif  y  of  vapour  thi'own  off  from  Widnes  alone 
is  enough  to  poison  tlic  whole  of  the  vegetation  of 
Lancashire. 

1354.  Have  you  also  been  to  Halsnead  Park? — 
Yes. 

1355.  Is  that  the  property  of  Captain  Willis  ? — 
Yes. 

1356.  Where  is  that  property  situate? — Within 
two  miles  of  Rainhill  station  on  the  Manchester  and 
Liverpool  Road. 

1357.  How  is  it  situated  with  reference  to  the 
works  ? — It  is  about  five  or  six  miles  from  the  Widnes 
works. 

1358.  Are  they  the  nearest  works  to  it  ? — They 
are. 

1359.  Have  the  trees  suffered  seriously  tlierc  ? — 
Yes,  very  seriously.  It  is  a  remarkably  fine  park, 
and  a  fine  property,  and  it  has  been  very  well  planted  ; 
the  trees  there  are  remarkably  fine  ;  they  liave  been 
in  a  flourishing  condition  for  many  years,  but  I  shoidd 
think  that  within  the  last  three  or  four  years  the 
damage  must  have  been  very  considerable.  A  great 
number  of  the  fine  old  trees  round  the  mansion  are 
getting  stagheadcid;  they  are  evidently  getting  destroyed 
by  the  vapours.  There  is  a  remarkably  fine  oak,  for 
one,  just  close  to  the  house,  and  two  lemarkably  fine 
beeches  ;  there  is  also  a  large  ash,  and  a  number  of  fine 
hollies  and  walnut  trees,  and  there  are  many  nice 
valuable  trees  that  surround  the  mansion,  but  they 
are  getting  stagheaded,  and  arc  no  longer  ornamental 
to  the  property.  Besides  all  the  plantations,  from 
the  south  to  the  east  inclusive,  are  most  seriously 
damaged,  especially  the  ash,  which  is  a  delicate  tree, 
and  the  first  that  suffers.  Then  come  the  oak,  the 
beech,  and  the  birch.  With  regard  to  coniferous 
])lants,  the  fir  tree  was  the  most  beautiful  yon  could 
iind  on  tliis  estate,  but  there  is  not  one  left. 

1360.  Do  the  trees  suffer  in  this  way  from  coal 
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smoke  ? — I  do  not  observe  any  effect  from  coal  Mr.  J.  Shaw. 
smoke.   

1361.  How  do  you  distinguish  between  the  effect  12  Oct.  1876. 
of  coal  smoke  and  other  chemical  vapours  ? — Coal 

smoke  affects  trees  in  -this  way,  by  incrustation.  If 
smoke  is  repeatedly  thrown  upon  a  tree,  it  gets 
incrusted,  and  the  leaves  become  withered,  and  the 
stems  in  young  trees  get  choked  up  in  such  a 
way  that  respiration  and  transpiration  are  entirely 
destroyed  ;  then  the  consequence  is  an  injury  to  the 
plant,  and  ultimately  death  ;  but  in  this  case  I  did 
not  discover  it  to  any  extent  to  cause  an  injury  of 
that  kind. 

1362.  Do  you  know  what  it  is  in  the  case  of  coal 
smoke  that  causes  the  injury  ;  is  it  the  soot,  or  the 
acid  ? — My  opinion  is  this  :  it  is  quite  understood 
that  smoke  from  chimneys  contains  a  certain  amount 
of  sulphur  ;  that  is  pretty  general ;  I  think  so  myself. 
I  have  had  considerable  experience  of  the  effects  of 
smoke,  having  lived  in  the  neighbourhood  of  Man- 
chester for  many  years,  and  my  opinion  is  that  the 
sulphur  which  accompanies  the  smoke  from  a  furnace 
is  to  a  certain  extent  carbonised  and  diluted  in  such 
a  way  that  I  do  not  think  the  sulpliui-  has  the  same 
effect  as  if  it  came  direct  to  the  plant.  I  think  that 
the  smoke  has  a  tendency  to  carbonise,  which  destroys 
the  evil  effects  of  it. 

1363.  How  far  have  you  ever  traced  the  effect  of 
coal  smoke  upon  trees  from  the  place  where  the  smoke 
is  generated  ? — For  three  or  four  miles. 

1364.  Have  tlie  injurious  effects  caused  by  coal 
smoke  at  that  distance  been  considerable  — Not  con- 
siderable. It  will  travel  a  long  way,  but  it  will  not 
do  a  great  deal  of  injury  at  that  distance  ;  it  requires 
a  great  quantity  of  smoke  to  be  injurious  to 
vegetation. 

1365.  Up  to  what  distance  is  it  injurious  ? — I  think 
if  it  is  within  half  a  mile  or  a  mile  of  any  particular 
district  where  gardens,  nurseries,  and  parks  are,  it 
will  have  an  injurious  effect. 

1366.  There  is  a  fine  park  at  Manchester,  is  there 
not  ?—  Yes. 

1367.  Do  you  know  it  ?— Phillip's  Park  1  know. 
T  was  one  of  the  designers  of  it. 

1368.  There  are  some  line  trees  in  it,  at  the  present 
time,  are  there  not  ? — No  ;  there  have  never  been 
fine  trees  in  it. 

1369.  What  is  the  age  of  the  trees  that  are  there 
now  ? — A  bout  30  years. 

1370.  How  have  they  prospered  ? — Tliey  have 
never  prospered.  For  three  or  four  miles  round 
Manchester  it  is  not  possible  to  get  healthy  vegetation  ; 
the  atmosphere  is  very  much  impregnated  with  all 
kinds  of  gases  and  smoke. 

1371.  Other  than  coal  smoke  ? — Partly  so. 

1372.  What  other  gases  are  there  ? — We  have 
some  chemical  works  in  the  neighbourhood  of  Man- 
cliester ;  and  nearly  all  works  of  every  description 
contribute  in  some  way  to  injure  the  vegetation. 

1373.  Have  you  ever  remarked  any  very  decided 
difference  between  the  injury  done  by  coal  smoke 
and  the  injury  done  by  other  smoke  or  chemical 
vapours  ? — I  have  noticed  very  great  distinctions 
between  coal  smoke  and  that  of  gases  from  chemical 
works. 

1374.  Which  are  the  most  injurious? — Those  from 
chemical  works ;  the  gases  from  tliose  are  fatal  to 
trees,  if  they  come  within  reach  of  them. 

1375.  They  make  a  much  cleaner  sweep? — Yes. 

1376.  And  they  extend  further,  do  they  not? — 
They  do  great  injury  at  a  greater  distance. 

1377.  Have  you  examined  the  trees  at  Bold  Park  ? 
—Yes. 

1378.  Whereabout  is  that    park  ? — It    is  within 
two  miles  of  St.  Helens  station. 

1379.  How  far  is  it  from  the  works  ?— It  must  be, 
I  think,  three  or  four  miles. 

1380.  What  is  the  state  of  the  trees  there  ?— When 
I  examined  them  on  Motulay  last,  I  ha<l  not  seen 
them  beibre  for  10  years  ;  but  from  the  time  that  I 
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Mr.  J.  Shaw,  had  seen  them  before  they  were  completely  riddled 

  and  destroyed. 

12  Oct.  1876.       1381.  Has  that   been   caused   by  the  works  at 

 St.  Helen's  ? — Yes ;  and  tlie  vapours  from  Widnes 

now  have  laid  hold  of  it. 

1382.  Could  you  judge  from  the  appearances  from 
which  it  suffered  most  ?— From  St.  Helen's  it  suffered 
first. 

1383.  I  said  from  which  it  suffered  most  ?— I  think 
that  the  trees,  considering  that  they  were_  in  a  more 
healthy  condition  on  one  side,  have  within  the  last 
few  years  being  suffering  more  on  the  south  side. 

1384.  That  is  from  Widnes  ?— Yes.  The  other 
trees  are  very  much  damaged,  and  have  been  for  the 
last  15  years.  I  have  been  called  in  to  examine  that 
property  on  several  occasions,  and  the  principal  injury 
done  was  on  the  north-west  side,  but  that  side  now 
is  completely  riddled  and  the  trees  destroyed,  and 
there  is  no  chance  of  vegetation  succeeding  for  the 
future  there.  Now  the  trees  that  were  so  dense  on 
the  south-west  side  that  you  could  not  penetrate  them 
with  the  eye  are  completely  riddled  ;  you  may  see 
through  them. 

1385.  How  far  are  they  from  Widnes? — Four  or 
five  miles,  I  should  think. 

1386.  {Professor  Roscoe.)  Are  you  acquainted  with 
the  effect  of  the  Liverpool  smoke  upon  this  district  ? — 
No  ;  but  I  think  it  is  very  similar  to  our  Manchester 
smoke. 

1387.  What  distance  do  you  think  the  Liverpool 
smoke  would  travel,  and  do  damage  to  vegetation  ? — 
Three  miles  round  Liverpool,  and  much  further  on  the 
east  side. 

1388.  Have  you  ever  obsm-vod  any  damage  that  you 
could  refer  to  the  Liverpool  smoke,  and  not  to  the 
smoke  of  St.  Helen's  or  Widnes  ?— I  have  never  ex- 
amined anything  nearer  Liverpool  than  Woolton. 

1389.  VVhat  did  you  observe  there  ? — Several  of 
the  trees  are  stag-heafled  and  injured  by  the  vapouis. 

1390.  How  far  is  Woolton  from  Liverpool  ? — Six 
or  seven  miles. 

1391.  How  far  is  it  from  Widnes  ? — It  is  quite  that 
distance — six  miles. 

1392.  Do  you  attribute  the  effect  which  you  ob- 
served at  Woolton  to  the  Liverpool  smoke  or  to  the 
Widnes  smoke  ? — It  certainly  would  not  be  the  Liver- 
pool smoke.  I  did  not  discover  smoke  of  any  kind  on 
the  trees  ;  I  mean  the  trees  grown  in  Mr.  Wilson's 
garden.  In  Woolton-le-Hill,  as  it  is  called,  there  are 
a  number  of  very  fine  hollies,  and  they  have  become 
all  stag-headed  from  the  effect  of  vapour.  The  trees 
are  protected  from  anything  from  Liverpool,  as  it  Is  on 
the  south-east  side  that  they  are  affected.  There 
is  a  remarkably  fine  Avalnut  tree,  which,  I  think,  is  300 
years  old,  and  that  tree  is  completely  bleached  from 
the  effect  of  vapour,  and  stag-headed. 

1393.  How  long  are  trees  supposed  to  live  ?  Is  a 
period  of  300  years  a  good  life  for  a  tree  ? — Not  for 
a  tree  of  that  kind. 

1394.  Has  the  tree  become  stag-headed  from  age,  or 
is  it  owing  to  the  effect  of  vapour  ? — Trees  may  become 
stag-headed  from  age,  but  I  do  not  see  any  evidence  of 
age  In  the  trees  to  cause  it. 

1395.  You  can  distinguish  the  effects  produced  by 
age  and  those  produced  from  fumes,  can  you  not  ? — 
We  understand  what  the  natural  causes  are,  and  what 
the  artificial  causes  are.  In  most  instances  the  effect 
of  vapour  upon  trees  begins  at  the  top,  and  dies  away 
downward,  and  the  gases  insinuate  themselves  into  the 
leaves  and  pores  of  the  younger  wood  ;  they  seem  to 
contaminate  the  sap,  and  they  descend  to  the  very  root, 
and  a  great  deal  of  injury  is  going  on  when  it  is  not 
at  all  perceptible.  In  the  case  of  a  tree  dying  naturally 
the  tree  umst  die  inwardly  ;  it  dies  at  the  heart ;  it 
must  die  upwards. 

1396.  Is  it  not  a  fact  that  the  whole  of  the  vegeta- 
tion of  South  Lancashire  is  gradually  deteriorating, 
irrespective  of  the  special  focuses  of  damage  that  we 
have  heard  of? — Certainly  not.  It  is  only  the  erection 
of  these  works,  that  are  now  spreading  so  rapidly  all 
over  Liverpool,  that  is  the  cause  of  injury  to  the  vege- 


tation. There  is  no  country  mors  suitable  to  the  growth 
of  plants  than  Lancashire.  We  have  some  remarkably 
fine  trees  in  Liverpool  which  I  have  known  now 
for  forty  years.  I  know  Lord  Derby's  property  at 
Knowsley,  and  there  are  oaks  there  400  years  old  still 
carrying  all  their  foliage  and  all  their  vigour  and 
health. 

1397.  Near  Preston  it  appears  that  the  trees  are 
dying  very  much,  and  all  over  that  district  ? — Yes.  I 
know  Preston  very  well,  and  the  iujui'y  done  there  to 
the  vegetation  is  like  all  other  injury  done  to  vegeta- 
tion near  to  large  towns.  Where  there  is  a  quantity 
of  smoke  emitted  from  certain  works  there  must  always 
be  a  certain  amount  of  damage.  I  have  always  found 
that  for  three  miles  round  manufacturing  towns,  Avith 
regard  to  the  damage  done  to  vegetation,  although  it 
cannot  be  traced  to  any  particular  work,  every  one 
contributes  its  quota  to  it. 

1398.  {Chairman.)  I  suppose  the  damage  is  greater 
in  some  places,  and  less  in  others  ? — Yes,  it  is  very 
considerable,  but  there  is  considerable  difference.  In 
the  neighbourhood  of  Manchester  there  are  a  great 
many  of  our  chemical  works  which  are  being  moved 
into  a  certain  district  on  the  east  side  of  Manchester ; 
there  is  a  pi'evailing  south-west  wind,  which  carries 
the  smoke  to  the  east,  and  the  land  in  that  district  is 
not  residential  property,  and  it  is  now  getting  covered 
with  works  of  every  description,  so  that  that  district  is 
considerably  worse  than  any  other  part  of  Manchester. 
At  Bowden,  where  I  live,  it  is  a  residential  neighbour- 
hood. I  live  close  to  Lord  Stamford's  Park  ;  and  all 
round  that,  I  am  sorry  to  say,  we  are  beginning  to  feel 
the  effects  of  the  vapours  from  the  works.  The  Com- 
missioners will  understand  that  1  am  not  sure  that  we 
feel  the  effects  of  the  gases  from  the  St.  Helen's  works  ; 
but  I  am  sure  that  the  skirts  of  Lord  Stamford's  pro- 
jierty  are  affected,  and  tliat  in  a  few  years,  if  nothing 
is  done  to  stop  this  state  of  things,  I  believe  that 
Lancashire  will  be  perfectly  nude  of  trees  altogether. 
I  believe  that  this  fine  residential  property,  where  we 
see  works  going  on,  will  be  ruined  ;  and  it  is  a  most 
serious  thing  for  the  country  to  see  damage  going  on  of 
that  kind.  No  one  would  wish  to  stop  the  prosperity 
and  energy  of  any  manufacturer  ;  but  still,  at  the  same 
time,  I  think  the  time  has  arrived  when  somethin": 
should  be  done  to  protect  landed  proprietors. 

1399.  {Mr.  Stevenson.)  When  you  speak  of  llic 
destruction  to  trees,  and  otherwise,  in  Manchester  and 
other  places  by  the  increase  of  smoke,  do  you  dis- 
tinguish between  black  smoke  and  Avhat  the  eflect 
would  be  if  the  smoke  was  perfectly  consumed  ? — If 
the  smoke  was  perfectly  consumed,  I  believe  that  there 
would  be  a  diminution  of  the  injury.  If  something 
could  be  arrived  at,  so  as  to  check,  or  in  any  way  to  do 
Avith  less  of  the  smoke  being  thrown  of!"  from  the  works 
through  the  chimneys,  I  think  that  it  would  be  very 
desirable.  I  quite  agree  that  the  great  damage  docs 
not  arise  altogether  from  the  smoke  and  the  gases 
from  the  chimneys ;  but  I  am  quite  satisfied  that  a 
very  great  deal  of  injury  does  arise  from  the  gases 
thrown  off;  J  have  seen  them  spread  for  a  distance  of 
half  a  mile  along  the  surface  of  the  ground. 

1400.  {Admiral  Hornby.)  When  you  spoke  of  that 
tree  in  Mr.  Wilson's  park  at  Woolton,  you  stated  that 
it  was  beginning  to  feel  the  effects  ;  does  it;  show  those 
effects  more  on  one  side  than  on  the  otlier  ? — Yes. 

1401.  On  which  side  is  the  effect  most  visible  ? — 
On  the  side  next  to  Widnes.  I  may  state  that  the 
effect  of  this  vapour  upon  trees,  especially  smooth- 
bark  trees,  is  tliis :  that  instead  of  the  sap  flowing 
upwards  to  form  a  new  layer  of  Avood,  which  it  ought 
to  do,  whenever  this  vapour  comes  on  the  bark  it 
becomes  bark-bound,  and,  being  bark-bound,  there  is 
no  further  increase  in  the  growth  of  the  tree ;  con- 
sequently injury  and  loss  are  the  result. 

1402.  Are  you  acquainted  with  the  neighbourhood 
of  St.  Helen's  ? — Partially. 

1403.  Have  you  ever  obsei'ved  any  difference  in  the 
state  of  the  vegetation  on  one  side  of  St.  Helen's  and 
on  the  other  ? — The  prevailing  wind  being  south-Avest 
it  naturally  carries  the  vapour  more  to  the  east,  and 
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there  is  more  damage  done  on  that  side  than  on  the 
other. 

1404.  Has  great  damage  been  done  on  tlie  estate 
you  have  referred  to  ? — Certainly  there  has. 

1405.  (  Viscount  Midleton.)  You  liave  said  that  the 
damage  done  to  vegetation  arising  from  coal  smoke 
sometimes  extends  as  far  as  four  miles  from  the 
chimneys  that  emit  it  ;  at  how  great  a  distance  do 
you  consider  tliat  the  acid  vapour  which  is  emitted 
from  the  chimneys  damages  vegetation  ? — I  am  per- 
■  fectly  satisfied  that  tlie  vapour  will  travel  six  miles, 

and  do  damage ;  of  that  I  am  convinced  from  my 
inspection  of  certain  property  which  must  be  six  miles 
from  the  works. 

1406.  Is  that  the  nearest  approach  to  a  limit  that 
yon  can  give  ? — It  is. 

1407.  You  arc  aware  that  certain  Acts  of  Parlia- 
ment have  been  passed  by  the  Legislature  to  diminish 
the  effect  of  these  acid  vapours  ? — Yes. 

1408.  Have  you  studied  those  Acts  ? — I  have  never 
studied  them. 

1409.  Have  you  noticed  in  your  professional  ex- 
perience any  change  as  regards  these  acid  vapours  and 
their  effects,  for  better  or  for  worse,  of  late  years  ? — • 
What  I  have  observed  has  been  decidedly  for  the  worse. 
I  do  not  know  what  may  liave  been  done  to  check  it. 
Whether  they  can  do  anything  to  check  it  I  cannot 
say.  I  have  always  understood  that  there  has  been 
an  endeavour  to  throw  less  of  the  gases  otf ;  but  in 
my  exjjerience  the  vegetation  seems  to  sufier  to  a 
greater  extent  than  it  did  some  years  ago  ;  it  is 
entirely  on  the  increase. 

1410.  {Mr.  Wilbraham  Egcrton.)  On  the  Burton- 


wood  estate  what  do  you  consider  has  been  the  amount 
of  damage  caused  by  the  injury  done  to  the  hedge-row 
timber  ? — I  am  no!;  prepared  with  the  amount  of 
damage,  because  on  my  other  inspections,  although  I 
went  Avith  the  idea,  in  facft,  to  estimate  the  damage,  on 
this  occasion  I  was  told  that  I  was  not  to  ascertain  the 
amount  of  damage  done  ;  that  is  to  say,  not  to  estimate 
it  in  money,  but  merely  to  inspect  the  state  of  the 
property. 

1411.  Was  there,  when  you  first  knew  the  estate,  a 
large  amount  of  healthy  hedge-row  timber  ? — There 
Avere  a  great  number  of  very  beautiful  trees. 

1412.  Those  were  valuable  trees,  of  course? — Yes, 
principally  oak. 

1413.  Are  there  any  of  them  left? — Only  two 
wretched  things. 

1413a.  With  reference  to  Phillip's  Park,  are  the 
corporation  of  Manchester  taking  proceedings  against 
Messrs.  Johnson,  OAvners  of  alkali  works,  for  the 
damage  that  has  been  done  to  that  park  ? — They  com- 
menced an  action  this  spring,  and  they  engaged  me 
to  inspect  the  park  and  make  an  estimate  of  the 
damages  done  in  that  case,  and  I  think  that  gives  me 
authority  to  speak  of  what  I  have  done  with  reference 
to  Phillip's  Park,  but  it  never  came  to  an  action,  for 
Messrs.  Johnson  saw  at  once  that  the  damage  they  had 
done  was  very  considerable,  and  they  made  an  arrange- 
ment with  the  corporation  to  pay  a  certain  amount  of 
compensation  and  the  expenses  of  all  their  wit- 
nesses. 

1414.  Do  you  know  what  sum  they  paid  for  com- 
pensation ? — I  do  not. 


Mr.  J.  Shaw. 
12  Oct.  187«. 


The  witness  withdrew. 


Mr.  Adolpiius  Bene: 

1415.  (Chairman.)  Yon  live  at  Garswood,  near 
Newton- in-the-Willows  ? — Yes. 

1416.  You  arc  agent,  I  believe,  to  Lord  Gerard  ?  — 
Yes. 

1417.  Have  you  known  the  district  for  37  years? 
—Yes. 

1418.  You  have,  I  think,  been  instrumental  in  in- 
stituting claims  against  the  alkali  manufacturers  in 
the  district  of  St.  Helen's  ? — Yes,  occasionally. 

1419.  Will  you  state  Avhat  has  been  the  result? — I 
think  the  first  case  that  I  was  concerned  in  was  in  the 
year  1839;  that  was  a  case  in  which  damage  had 
been  done  to  some  hedge-row  timber  and  fences^  and 
I  think  we  recovered  from  one  alkali  manufacturer  of 
St.  Helen's  a  sum  of  900/.  In  1846  we  had  four 
actions  at  the  Liverpool  assizes  upon  the  same  sul)ject, 
one  of  which  I  think  was  referred  to  arbitration,  and  wc 
succeeded  in  those  cases  in  recovering,  at  that  time, 
in  all  about  2,000/.  for  injury  which  was  estimated  at 
6,000/.,  and  it  cost  us  about  2,000/.  to  recover  that 
money. 

1420.  During  the  present  Lord  Gerard's  time  have 
any  actions  been  instituted  ? — No. 

1421.  Has  the  damage  been  going  on  ? — Yes,  it  has 
been  going  on  with  considerable  rapidity  and  with 
great  regularity,  and  if  anything,  at  an  increased  rate. 

1422.  Has  any  result  arisen  from  the  operation  of 
the  Acts  which  have  been  passed  upon  this  subject  r 
— T  thought  for  two  or  three  years,  or  four  or  five 
years  that  there  was  niucli  improvement,  but  latterly 
I  have  not  entertained  that  opinion.  I  do  not  retain 
that  idea  at  all. 

1423.  Have  the  works  largely  increased  ? — They 
have  increased  considerably,  and  I  consider  that  the 
injury  goes  on  at  a  greater  ratio  than  it  did  before. 

1424.  Has  the  increase  taken  y)lacc  in  Avorks  that 
come  under  the  inspection  provided  by  the  Act?— I 
8U[)pose  they  must  come  under  inspection  if  they  arc 
chemical  works. 

142.5.  Has  there  been  an  increase  in  the  copper 
works  also  ? — Yes. 

1426.  Are  they  such  works  as  those  which  come 
under  the  inspection  provided  by  the  Act  ? — No. 

39887. 


CT  MouBERT  examined.  Mr. 

A.  B.  Mouher. 

1427.  But  you  say  that  the  copper  works  have   

increased? — Yes;  I  think  there  are  four    or  five, 

whereas  before  there  Avere  only  two. 

1428.  Hnve  they  not  only  increased  in  number,  but 
Ijecn  extended  in  size  ?— I  think  such  is  the  case. 

1429.  I  su]ipose  that  that  alone  Avould  account  for 
a  Acry  consielerable  amount  of  deterioration,  even  if 
the  alkali  Avorks  had  been  properly  conducted  ? — I 
attribute  it  mainly  to  that  cause  and  to  the  increase 
of  Avorks  Avhich  are  only  condensing  95  per  cent. 

1430.  Do  you  think  that  eA'cn  if  the  tAvo  Acts  Avere 
properly  enforced,  the  increase  of  alkali  Avorks  Avould 
still  cause  a  serious  injury  ? — Yes,  quite  as  much  as 
a  A'ery  large  alkali  Avurks  Avould  of  itself. 

1431.  Have  you  any  reason  to  suppose  that  the 
Acts  are  not  properly  enforced  against  the  alkali 
Avorks  in  your  neighboui'hood  ? — I  cannot  from  my 
own  knoAvledge  undertake  to  say  that. 

1432.  ILue  you  ever  had  occasion  to  make  any 
complaint  to  the  inspector  on  the  subject  ?— I  recollect 
on  one  occasion  being  asked  by  the  inspector  Avhethcr 
I  had  not  found  a  considerable  improvement  in  the 
state  of  the  vegetation,  the  timber,  and  so  on.  I  said 
I  Avas  afraid  not,  and  that  I  thought  he  had  made  a 
serious  mistake,  and  had  alloAved  only  5  per  cent,  to 
be  condensed  and  95  per  cent,  to  escape.  I  said  that 
I  thought  it  Avas  a  very  serious  injury  that  Ave  had 
received  for  so  many  years ;  but  I  spoke  more  in 
a  jocular  Avay  than  anything  else. 

1433.  You  did  not  really  thinlc  that  the  quantities 
had  been  reversed  ? — No. 

1434.  What  is  the  reason  Avhy  Lord  Gerard  has 
not  prosecuted  the  proprietors  of  these  Avorks  for  the 
damage  that  has  been  done  of  late  years  ?— After 
the  actions  to  Avhich  I  have  referred,  in  1846,  1  may 
mention  that  several  claims  Avere  made  upon  tlie 
alkali  manufacturers  for  injury  sustained  by  ns 
from  time  to  time,  and  I  may  say  that  they  were 
universally  met  by  the  proprietors  with  such  an 
ill-will,  creating  such  a  bad  feeling,  and  it  was  so 
contrary  to  my  character  to  be  in  that  position  Avith  so 
many  respectable  gentlemen  in  the  neighbourhood, 
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Mr.         that  it  became  very  offensive  to  me.    I  believe  they 
A.  B.  Moubert.  called  themselves  on  one  occasion,  and  I  think  it  was 
pretty  well  felt  and  understood  by  them,  that  they 
considered  themselves  my  "  milking  cows." 

1435.  You  were  examined  I  think  at  considerable 
length  before  the  Select  Committee  of  the  House  of 
Lords  in  1862  ?— Yes. 

1436.  Since  that  time  has  there  been  any  consider- 
able quantity  of  ornamental  timber  cut  down  ? — Yes, 
I  think  for  the  last  16  or  18  years  I  may  say  that 
there  has  ;  but  I  may  first  mention  that  after  the 
actions  in  the  year  1 846  we  felled  about  3,500/.  worth 
of  timber,  at  least  we  sold  it  at  that  price. 

1437.  Was  that  timber  that  you  would  not  have  cut 
down  but  for  the  injury  that  had  been  done  ? — Cer- 
tainly it  was  ;  it  was  to  clear  the  ground  for  future 
operations  that  we  did  that.  We  thought  that  if  we 
came  to  make  any  claim  upon  them  for  damage  after- 
wards, they  would  allege  that  we  were  repeating  our 
claim  ;  that  Ave  were  repeating  a  claim  for  injury  done 
to  timber  that  ihey  had  compensated  us  for,  in  the 
actions  to  which  I  have  referred ;  therefore  we  deter- 
mined to  make  it  free  from  that  possible  allegation. 

1438.  What  has  been  the  effect  upon  the  orchards  ? 
— I  scarcely  know  of  one  on  the  estate. 

1439.  Were  there  orchards  there  formerly  ? — Yes, 
and  they  grew  very  luxuriant  fruit. 

1440.  Do  you  attribute  all  your  misfortunes  to  St. 
Helen's? — Not  entirely,  because  at  the  time,  in  1846, 
that  I  speak  of,  we  brought  an  action  against  Mr.  Mus- 
pratt,  whose  works  were  at  Newton,  more  than  two 
miles  distant,  and  in  another  direction. 

1441.  But  have  all  your  recent  misfortunes,  do  you 
think,  arisen  from  St.  Helen's  ? — Yes,  entirely. 

1442.  Have  those  injuries  to  which  you  have 
alluded  affected  the  rents  of  Lord  Gerard's  estate  ? — 
In  some  instances  they  have. 

1443.  To  what  extent  have  they  been  affected  ? — I 
should  think  that  there  will  be  certainly  half  a  dozen 
farms  affected  by  the  inj  ury  that  has  been  done. 

1444.  You  are  speaking,  I  presume,  of  those  farms 
that  lie  nearest  to  St.  Helen's  ? — Yes,  two  of  them 
especially. 

1445.  How  far  are  they  from  St.  Helen's  ? — There 
is  one  close  to  Mr.  Gamble's  works. 

1446.  Take  that  wliich  is,  I  suppose,  about  the 
strongest  instance  ;  to  what  extent  have  the  rents 
been  affected  there  ? — Very  considerably.  At  one 
time  we  got  160Z.  or  170/.  a  year  for  land  that  we 
now  get  only  80/.  for. 

1447.  With  regard  to  the  other  farms,  what  other 
instances  can  you  refer  to  ? — There  are  two  or  three 
other  instances ;  but  they  have  not  varied  so  much 
because  they  are  not  upon  a  very  large  scale  ;  I  should 
say  to  the  extent  of  15/.  or  20/.  It  is  not  only  the 
injury  done  in  money  or  in  actual  rent,  but  you  get  a 
worse  class  of  tenant  upon  a  farm,  and  it  becomes  un- 
occupied, and  in  that  way  they  will  not  take  a  farm  if 
they  can  get  one  in  another  direction. 

1448.  Previous  witnesses  have  spoken  about  tlie 
destruction  of  fences,  the  repair  of  which  has  fallen  to 
some  extent  upon  the  landlord,  have  you  suffered  in 
that  way  ? — Yes,  we  have  suffered  a  good  deal  in  that 
way.  We  find  it  useless  to  provide  anything  like  quick- 
thorns  for  a  fence,  and  therefore  we  provide  them  with 
wire,  posts,  and  generally  a  toj)  rail. 

1449.  That,  I  suppose,  would  not  be  a  charge  upon 
the  estate  ? — Yes,  it  is  a  tax. 

1450.  Has  Lord  Gerard's  own  residence  suffered  ? 
— Very  much  fi'om  the  vapour  from  St.  Helen's. 

1451.  In  what  way  has  he  suffered? — His  timber 
has  suffered,  and  he  has  also  suffered  from  most  offen- 
siv^e  and  disagreeable  smells,  and  his  visitors  have  suf- 
fei'ed  on  many  occasions.  It  has  been  a  matter  of 
conversation  between  us  frequently  ;  every  season 
people  inquire  whether  the  di'ains  are  wrong  in  the 
house,  or  if  there  is  anything  in  that  way  that  would 
occasion  the  smell,  instead  of  that  it  arises  from  the 
fumes  from  St.  Helen's  and  from  the  alkali  deposits  in 
the  district. 


1452.  Is  your  house  near  to  Lord  Gerard's  resi- 
dence ? — It  is  just  at  the  edge  of  the  park. 

1453.  Have  you  been  a  sufferer  too  ? — Yes,  and  I 
am  a  sufferer  at  the  present  time  in  my  garden.  My 
orchard  and  garden  cover  about  a  statute  acre,  and  my 
fruit  has  been  seriously  injured  ;  the  foliage  has  gone, 
and  there  are  several  trees  killed. 

1454.  Is  it  your  opinion  that  legislation  has  been 
altogether  useless,  and  that  you  are  as  badly  off  now  as 
you  would  have  been  if  the  Act  had  never  been 
passed,  or  do  you  think  that  if  the  Act  had  not  been 
passed  the  evils  would  have  been  aggravated  ? — I 
think  that  they  would  have  been  aggravated.  I  can- 
not say  that  we  should  have  been  worse  off  without  it, 
I  think,  unless  it  were  in  the  additional  buildings 
which  have  been  erected.  I  dare  not  say  that  there 
has  not  been  some  check  put  upon  the  vapours  during 
the  continuance  of  the  Act. 

1455.  Have  you  reason  to  believe  that  some  of  the 
proprietors  are  less  strict  than  others  in  abiding  by  the 
law  ? — I  do  believe  that.  I  believe  there  are  some 
proprietors  who  are  extremely  anxious  to  do  every- 
thing that  is  right  and  proper  in  their  power.  I  may 
give  the  Commissioners  an  instance,  if  they  will  aUow 
me,  by  way  of  illustrating  what  I  mean,  I  happened  to 
be  at  a  public  dinner  on  one  occasion,  and  I  had  some- 
thing to  say  about  the  trade  and  commerce  of  St. 
Helen's  ;  and  when  I  was  alluding  to  the  happy  condi- 
tion in  which  we  felt  ourselves  with  respect  to  the 
condensation  of  95  per  cent  of  alkali,  a  gentleman 
opposite  me,  exclaimed,  "Eh  !  95  per  cent.  ;"  as  if  to 
say  he  knew  better  than  that  there  was  a  condensa- 
tion of  95  per  cent.  I  mention  that  as  conveying  to 
me  that  he  knew  it  was  not  done  to  that  extent. 

1456.  Do  the  manufacturers  who  do  abide  by  the 
law  exhibit  no  impatience  with  those  who  disregard 
it  ? — I  never  heard  them  make  an  accusation  directly 
against  any  body,  nor  would  I  like  to  do  so  myself. 

1457.  It  is  rather  hard,  is  it  not,  upon  those  who 
obey  the  law,  that  they  should  suffer  for  the  misdeeds 
of  those  who  do  not  obey  it  ? — There  is  no  doubt 
about  it. 

1458.  {Earl  Percy.)  Have  you  reason  to  think  that 
these  vapours  are  injurious  to  health  ? — I  know  of  no 
particular  instance  of  any  parties  suffering  in  their 
health ;  but  it  is,  of  course,  very  difficult  to  imagine 
that  they  do  not  suffer  if  they  are  exposed  to  them. 

1459.  Has  the  erection  of  these  works  increased 
the  value  of  the  land  for  building  purposes  ? — For 
works  of  that  description  it  might  have  done  so ;  but 
I  never  let  a  yard  of  our  land  for  any  such  purpose, 
and  I  have  never  been  a  participator  in  the  advantages 
which  it  might  be  supposed  to  possess. 

1460.  Do  not  you  let  land  for  building  purposes  ; 
for  instance,  cottages  for  the  men  employed  in  the 
works  ? — Yes. 

1461.  There  is  some  residential  property  in  the 
neighbourhood  of  St.  Helen's,  is  there  not  ? — Yes. 

1462.  Has  the  value  of  the  property  been  increased  ? 
— No,  I  do  not  think  it  has.  I  think  it  is  from  the 
increased  population  we  get  as  much  as  3c/.  and  4rf. 
a  yard  for  property  of  that  class  as  ground  rent. 

1463.  But  the  erection  of  the  works  is  the  cause 
of  the  increase  in  the  population,  is  it  not — To  some 
extent ;  but  I  think  that  if  we  had  had  no  works  of 
that  class  in  the  district,  we  should  have  let  a  consi- 
derable amount  of  property  for  residential  purposes,  at 
a  considerable  distance  from  the  town  of  St.  Helen's, 
which  we  cannot  do  now. 

1464.  {Mr.  Abel.)  Looking  at  the  great  increase  in 
these  industries  since  the  year  1863,  which  was  the 
time  of  the  passing  of  the  first  Act,  and  to  the  fact 
that  the  evil,  as  you  have  stated,  has  not  been  aggra- 
vated since  that  period,  do  you  not  conclude  that  the 
Act  has  been  very  beneficial,  or  do  you  consider  that 
you  have  been  Avorse  off  since  1863  — I  think  wc 
have. 

1465.  To  any  considerable  extent.' — To  a  very 
considerable  extent.  There  have  been  many  works 
established  since  then. 

1466.  Do  you  think  that  the  aggravation  of  the 
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evil  has  progressed  in  proportion  to  the  increase  of  the 
works  ? — I  can  hardly  judge  of  that.  It  is  in  con- 
sequence, I  think,  of  the  imperfect  condensation  at 
the  works  as  they  exist  now.  As  they  exist  now,  I 
think  we  suffer  from  them  most  particularly. 

1467.  Has  the  evil  increased  in  f)roportion  ? — That 
is  a  difficult  question  to  answer,  but  I  should  say  that 
the  evil  is  aggravated  to  a  very  serious  extent  in  con- 
sequence of  the  addition,  and  the  iujury  arising  from 
imperfect  condensation ;  but  I  could  not  draw  so  fine 
a  line  as  to  be  able  to  answer  your  question  distinctly. 

1468.  {M7\  Stevenson.)  Do  you  think  that  any 
manufactory  is  carried  on  with  less  care  now  than  it 
was  previously  to  the  passing  of  the  AlkaU  A  cts  ? — 
No,  not  with  less  care.  I  think  that  manufactories 
generally  were  carried  on  with  very  great  intelligence 
before,  but  with  only  partial  care  since. 

1469.  Has  there  not  been  an  improvement  effected 
by  the  operation  of  the  Alkali  Acts  in  manufactories 
which  existed  previously  to  the  passing  of  those  Acts  ? 
— I  should  say  so. 

1470.  With  regard  to  the  new  manufactories  which 
have  been  established  since  the  Alkali  Acts  were 
passed,  do  not  you  think  that  they  are  more  efficiently 
conducted  than  they  would  have  been  if  there  had  been 
no  Acts  passed  at  all  ? — No.  I  ascribe  the  great  bulk  of 
the  mischief  to  those  additional  works  which  have  been 
established,  knowing  that  there  was  so  much  inatten- 
tion with  reference  to  the  system  which  had  to  be 
observed  in  the  matter  of  condensation  under  the  Act 
of  1863. 

1471.  Do  you  mean  to  suggest  that  the  operation 
of  the  Acts,  instead  of  inducing  careful  management, 
rather  led  pei'sons  erecting  new  works  to  begin  a 
careless  system  of  working  ? — There  is  no  doubt  that 
it  did. 

1472.  What  remedy  would  you  suggest  for  that 
state  of  things  ? — A  rigorous  supervision. 

1473.  Would  you  suggest  any  alteration  in  the 
Alkali  Acts  themselves  ? — I  consider  that  the  office 
of  inspector  is  not  efficiently  fulfilled,  nor  the  duties 
properly  discharged. 

1474.  You  mean,  I  suppose,  that  there  arc  not  a 
sufficient  number  of  Inspectors  ? — I  think  so.  I  con- 
sider that  it  is  perfectly  impossible  for  any  one  single 
man,  whatevei-  his.  abilities  may  be,  to  inspect  the 
large  area  and  the  numerous  works  that  the  inspector 
in  our  neighbourhood  has  to  go  over. 

1475.  You  mentioned  a  farm  near  Mr.  Gamble's 
works,  where  the  rent  had  been  reduced  from  160/. 
or  170Z.  to  70/.  or  80/.  ?— Yes. 

1476.  Has  the  area  of  the  farm  been  reduced  ? — I  am 
taking  two  farms  put  together  ;  and  I  say  that,  taking 
those  two  farms,  divided  to  the  same  extent,  I  think 
the  rent  has  been  i-educed  something  like  60/.  or  70/. 
at  the  lowest. 

1477.  Has  not  a  part  of  that  area  which  formerly 
belonged  to  the  farms  been  sold  for  a  glass-works  ?  — 
Yes,  recently. 

1478.  To  Messrs.  Pilkingtou  ? — Yes. 

1479.  What  rent  do  they  pay  for  this  land  ? — They 
occupy  a  great  deal  more  land  than  that. 

1480.  How  many  acres  of  land  do  they  occupy?  — 
They  occupy,  I  think,  84  statute  acres  altogether,  for 
which  they  pay  15/.  an  acre  ground  rent. 

1481.  Those  works  I  believe  have  just  been  com- 
menced there  ? — Yes  ;  they  are  not  built  yet.  I  think 
tlicy  were  commenced  last  winter. 

1482.  Has  there  not  been  a  large  development  of 
collieries  on  Lord  Gerard's  estate  ? — Yes,  of  late  years; 
but  I  think  that  increase  is  five  or  six,  miles  away 
from  St.  Helen's. 

1483.  Does  not  that  indicate  a  local  demand  for 
coal  ? — Yes ;  but  I  do  not  think  that  much  of  our 
coal  goes  to  St.  Helen's.  I  am  always  twitted  with 
that  as  being  a  source  of  great  profit  and  a  great 
advantage.  Very  likely  if  they  could  got  it  a  fnrlhing 
cheaper  than  any  of  our  tenanis  would  supply  tiiem 
with  it,  they  would  go  elsewhere  for  it. 

1484.  (  Vtscnvnt.  Midlcton.)  Do  I  gather  from  you 
that,  in  your  opinion,  the  general  feeling  of  the  owners 
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of  land  and  those  connected  with  land  is  that  the  Mr. 
Acts,  even  amended  as  they  are,  are  insufficient  to  A.B.Mouhert. 

protect  their  property  ? — That  is  most  decidedly  my   

opinion,  and  I  have  often  lieafd  that  opinion  ex-  ^- 
pressed  by  others. 

1485.  Do  they  wish  them  to  be  still  more  stringent 
than  they  are  at  the  present  time  ? — Without  a  doubt. 

1486.  Have  you  ever  considered  whether  it  would 
be  possible  to  carry  on  manufactures,  supposing  that 
the  Acts  were  made  more  stringent  ? — As  far  as  I 
am  able  to  gather  there  is  a  perfect  system  known  for 
condensing  these  various  gases,  but  it  is  not  acted 
upon,  in  consequence  of  the  delay  and  trouble  that 
woidd  be  involved  in  the  operation.  However,  I 
think  that  that  ought  not  to  stand  in  the  way,  and 
that  gentlemen  should  not  •  have  their  property  so 
seriously  damaged  as  in  the  instance  I  gave,  where 
the  damage  was  valued  at  6,000/.  We  had  four 
actions  to  recover  damages,  but  the  expenses  were 
2,000/.,  and  we  lost  3,000/.  or  4,000/.  in  cutting  down 
the  timber,  so  as  to  avoid  the  possibility  of  any  one 
saying  that  we  were  going  before  the  public  for 
damage  twice  over ;  therefore  we  sold  it  for  what  it 
would  fetch.  In  a  great  measure  it  was  ornamental 
timber,  and  it  would  not  have  been  disturbed  for  a 
very  considerable  length  of  time, — at  any  rate,  many 
years  ;  and  it  was  timber  of  which  there  were  about 
100  acres,  chiefly  surrounding  the  old  residence  of 
the  Gerard  family.  We  do  all  we  can  to  maintain  it, 
in  order  that  the  old  place  may  be  preserved. 

1487.  You  think  that  with  better  ajjparatus  and 
better  management  profitable  operations  might  still  be 
carried  on  ? — Yes. 

1488.  (Chairman.)  Have  you  ever  discussed  the 
question  of  providing  for  inspection  locally  ? — No  ;  I 
have  never  given  that  subject  any  consideration. 

1489.  Let  me  quote  a  sort  of  analogous  case.  I 
dare  say  you  know  instances  in  which  companies 
employ  policemen  for  their  protection,  but  place  them 
under  the  charge  of  the  chief  constable  of  the  county  ? 
— Yes,  I  think  so  ;  the  owners  of  private  works,  and 
so  on, 

1490.  You  say  that  the  Act  has  failed  in  its  opera- 
tion for  the  want  of  more  efficient  inspection.  Do 
you  think  that  there  would  be  any  objection  on  the 
part  of  the  local  proprietors  to  tax  themselves  for  the 
purpose  of  providing  an  increased  number  of  inspectors, 
to  be  appointed  by  the  Government,  and  be  under  the 
snjiervision  of  the  Government,  I  mean  ? — I  do  not 
know.  I  have  not  sufficiently  considered  that  point, 
nor  do  I  pretend  to  have  any  sufficient  knowledge  to 
enable  me  to  deal  with  it. 

1491.  If  the  landowners  of  Lancashire  are  crying 
out  for  protection  against  the  manufacturers,  do  you 
think  that  it  would  be  perfectly  fair  that  the  whole  of 
the  people  of  England,  Scotland,  and  Ireland  should 
be  called  upon  to  pay  for  the  employment  of  additional 
inspectors  ? — I  think  not.  If  there  was  any  injury  sus- 
tained in  other  respects, — I  do  not  speak  as  to  the 
alkali  manufacturers, — but  if  there  was  any  injury  in  a 
certain  locality,  and  it  ivas  desirable  to  rectify  it,  I 
think  it  is  possible  there  may  be  something  of  that 
sort  when  taxation  is  genei'al  throughout  the  countiy. 

1492.  That  would  depend,  would  it  not,  upon  the 
evil  being  generally  distributed.  If  it  were  confined 
to  certain  districts,  would  it  not  be  unreasonable  to 
tax  the  whole  country  ? — I  think  it  is  very  likelj'  to 
be  so.  For  example,  in  the  new  Highway  Act,  the 
same  principle  has  been  adopted.  It  will  be  a  general 
rate  throughout  ;  although  I  may  say  that  in  Ashton, 
where  every  yard  of  road  for  36  miles  is  macadamized, 
we  have  a  very  small  and  trivial  highway  rate  to  pay, 
having  kept  our  road  for  the  last  20  years  in  an  excel- 
lent state  of  repair  ;  and  every  neighbouring  township 
is  adopting  that  principle,  instead  of  having  paved 
roads.  Under  the  intended  operation  of  the  Act  we 
shall  have  to  contribute,  although  our  roads  in  Ashton 
arc  in  first-class  order ;  we  shall  have  to  contribute 
to  the  rate  levied  for  the  improvement  of  our 
neighbours,  who  have  neglected  theirs. 

1493.  Here  is  au  evil  which  is  very  much  localized, 
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Mr.         and  the  Government  have  ah-eady  expended  large 
A.B.  Moubert.  sums  of  money  to  remove  the  evil.    Does  it  appear  to 
"       ^      you  that  there  is  any  willingness  on  the  part  of  the 
12  Oct.  18<6.    proprietors  to  assist  the  Government  in  more  efFectually 
remedying  the  evil  ? — I  can  hardly  say  ;  but,  great  as 
the  difficulty  may  be,  I  think  it  is  much  harder  upon 
a  poor  nurseryman,  such  as  we  have  seen  here  to-day, 
or  a  poor  farmer,  to  have  to  make  a  claim  upon  any 
of  the  manufacturers  for  damages  done  to  their  crops, 
and  to  have  their  case  transfeiTed  to  some  superior 
court,  when  they  have  not  the  means  of  meeting  the 
expenses,  and  are  placed  completely  at  the  mercy  and 

The  witne 


stibject  to  the  power  and  influence  of  the  other  parlies. 
Rather  than  commit  myself  to  any  opinion  upon  the 
point,  I  should  prefer  that  they  should  be  banished  to 
some  uninhabited  place,  where  they  could  get  their 
coals  supplied  to  them  by  water,  and  let  them  carry 
on  their  works  there. 

1494.  Has  it  not  occurred  to  you  that  you  might 
adopt  some  local  means  for  the  purpose  of  protecting 
yourselves  ? — No,  I  cannot  say  that  it  has.  I  have 
not  given  the  matter  such  consideration  as  to  entitle 
me  to  offer  an  opinion  of  any  weight. 

withdrew. 


liev.  The  Rev.  William  ^ 

W.  Whitelegffe, 

  1495.  {Chairman.)    You  are  vicar  of  Widaes  ? — 

I  am. 

1496.  Will  you  explain  to  the  Commissioners  what 
you  have  suffered  from,  in  common  with  others  ? — 
When  I  first  took  the  living  in  1866,  we  were  able  to 
grow  grass  in  our  chui  chyard,  which  brouglit  me  in 
an  aunual  rental,  although  a  small  one,  but  there  is 
not  a  blade  of  grass  to  be  seen  at  the  present  time. 
Members  of  my  congregation  frequently  say  that  they 
should  be  glad  to  come  to  church,  but  that  the  gas 
prevents  them  from  coming.  People  coming  to  be 
married  make  the  same  excuse  ;  they  say  that  they 
do  not  want  to  have  their  clothes  spoiled  by  the  falling 
of  the  gases.  Then  at  my  own  house,  for  the  first 
two  or  three  years  after  I  went  to  Widnes  I  planted 
the  garden,  but,  at  the  end  of  three  years,  I  found  it 
was  utterly  impracticable  for  me  to  do  anything.  In 
the  season,  for  instance,  when  tlie  strawberries  were 
in  blossom,  the  whole  of  them,  and  every  blade  of 
everything  in  the  garden,  were  completely  destroyed, 
even  horse-radish.  I  have. therefore  not  made  any 
attempt  to  grow  anything  until  the  present  year,  and 
this  year  I  have  endeavoured  to  grow  a  few  potatoes, 
but  I  am  not  aware  that  I  have  seen  potatoes  from 
the  garden  larger  than  a  walnut.  A  short  time  ago, 
in  the  month  of  September,  the  potatoes  looked  very 
nice  and  fresh,  and  green,  but  they  were  stricken 
down  in  one  night.  I  had  near  to  them  some  thistles 
growing,  but  they  were  at  the  edges  completely  burnt. 
My  Swede  turnips  were  also  burnt. 

1497.  Do  you  think  this  was  owing  to  any  change 
of  wind? — Yes  ;  it  was  the  wind  coming  from  what 
we  call  the  marsh,  which  is  rather  to  the  north  of  my 
house. 

1498.  Have  you  suffered  personally  in  your  health  ? 
— I  have.  On  the  evening  of  the  last  Sunday  in  June 
I  went  into  the  church  in  a  state  of  perfect  health 
and  strength, — in  fnct  I  had  previously  said  that 
I  was  sorry  my  curate  was  going  to  preach,  as  I 
felt  able  to  jierform  the  whole  duty.  After  walking 
along  the  churchyard  and  getting  into  the  church 
several  members  of  my  congregation  pointed  out  to 
me  some  vapour  coming  from  an  adjoining  chimney, 
and  I  hastened  into  the  church.  During  the  time 
that  I  was  reading  prayers,  my  voice,  which  up  to 
that  time  had  been  very  strong  indeed, — I  may  say  so 
strong  that  I  had  never  yet  found  a  church  too  large 
for  me, — became  almost  inaudible  ;  in  fact,  at  times,  I 
lost  my  voice.  I  remained  in  the  desk  during  the 
sermon  and  was  supported  home.  On  the  following 
morning  I  made  a  complaint  at  one  of  the  works,  and 
I  received  an  answer,  certainly  not  satisfactory.  On 
the  evening  of  the  same  day,  Monday,  I  had  a  meeting 
in  our  schoolroom,  and,  on  coming  home,  and  passing 
some  works,  at  about  9  o'clock,  the  same  vapour 
was  pointed  out  to  me,  as  that  which  had  struck  me 
down  on  the  previous  day.  On  the  following  morning 
I  was  obliged  to  call  in  medical  aid,  and  after  being 
under  treatment  for  four  or  five  days,  I  was  ordered 
from  home,  and  I  was  away  for  thi'ee  Sundays.  Wish- 
ing to  come  home,  I  returned,  but  on  the  fourth 
Sunday  found  myself  completely  unequal  to  my  duties. 
I  went  away  again  for  another  10  days,  but  ever 
since  that,  if  the  vapours  ever  blow  in  my  face,  my 
voice  is  completely  gone. 


HiTELEGGE  examined.  ! 

1499.  To  whose  works  have  you  been  referring  ? — 
To  the  works  of  Messrs.  Hutchinson.  I  should  say 
that  when  I  first  complained  to  the  manager  of  Messrs. 
Hutchinson's  works,  a  broad  liint  was  thrown  out 
that  the  gas  did  not  come  from  their  works,  but  from 
the  works  of  Messrs.  Gaskell  and  Deacon  ;  but  I  saw 
the  gas,  and  was  thoroughly  satisfied  about  it,  and  I 
stuck  to  my  point. 

1500.  1  believe  that  is  not  an  unusual  mode  of 
defence,  which  is  adopted  by  manufacturers  ? — Not  at 
all.  While  speaking  upon  the  subject  I  may  say  this, 
we  have  heard  a  great  deal  said  against  the  alkali 
works  of  Messrs.  Hill  and  Shaw,  but  when  I  have 
complained  of  the  nuisance  I  have  been  treated  by 
them  with  the  greatest  courtesy. 

1501.  Do  you  mean  personal  courtesy,  or  did  they 
put  an  end  to  the  nuisance  ? — They  did  their  best  to 
stop  it,  and  both  of  the  partners  said,  "  If  you  have  ever 
cause  to  find  fault  with  our  works,  and  we  are  not  here, 
you  have  our  consent  to  come  here,  and  make  whatever 
inspection  you  think  proper,  and  stop  the  nuisance  if 
you  can."  I  had  to  thank  both  the  partners  most  sin- 
cei'ely  for  their  courtesy. 

1502.  Upon  the  whole,  have  they  succeeded  in 
putting  an  end  to  the  nuisance  ? — Since  then,  I  have 
only  had  occasion  to  find  fault  with  the  works  re- 
ferred to. 

1503.  To  what  do  you  attribute  these  occasional 
outbursts  of  vapour  ? — I  suppose  that  in  large  works 
they  cannot  always  have  everything  up  to  the  mark. 

1504.  Do  you  think  it  is  owing  to  the  negligence 
of  workmen,  or  a  break-down  of  the  apparatus  ? — 
I  am  not  able  to  answer  that  question.  Through 
Dr.  Angus  Smith,  Mr.  Fletcher  the  inspector  came 
to  my  house.  I  was  not  at  home,  but  Mrs.  Whitelegge 
showed  to  him  our  communion  cups,  which  were  tar- 
nished, but  he  said  that  it  was  not  owing  to  the  alkali 
works,  but  from  a  deposit  of  alkali  waste,  over  which 
he  had  no  control  whatever.  I  have  the  cups  here 
if  you  wish  to  see  them  {producing  the  same).  Tiiere 
is  a  large  deposit  of  waste  in  the  neighbourhood  of 
Widnes,  and  Mr.  Fletcher  told  Mrs.  Whitelegge  that 
to  that  deposit  of  Avaste  we  must  attribute  our  sleep- 
less nights,  and  the  constant  waking  up  with  sickness  ; 
with  other  members  of  the  family  it  causes  diarrhoea. 

1505.  Is  the  effect  produced  worse  when  there  is 
much  rain  ? — Yes. 

1506.  Have  you  heard  complaints  from  other 
parishioners  of  yours  ? — Yes ;  indeed  they  are 
endless. 

1507.  Are  they  somewhat  similar  in  character  ? — 
Quite  so.  I  have  here  two  pieces  of  slate  from  the 
roof  of  the  church  {producing  the  same),  and  you 
will  find  that  they  will  crumble  like  snuff.  I  am 
credibly  informed  that  that  is  due  to  the  caustic  that 
is  in  the  atmosphere.  These  are  pins  {handing  in 
the  saine),  which  you  will  see  are  also  discoloured. 
I  have  not  yet  received  any  acknowledgment  in  any 
way.  I  should  say  that  last  week  the  Avindow  cords 
of  our  servant's  bedroom  window  broke,  which  I  am 
told  was  in  consequence  of  the  action  of  the  gas,  and 
the  window  has  fallen,  the  cost  of  the  repairs  having 
been  15s.  Since  then,  the  cord  belonging  to  an  oil 
painting  in  one  of  the  bedrooms  broke,  and  the 
picture  fell  upon  the  washstand  and  broke  it. 
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1508.  But  cords  break  from  otber  causes  ? — I  am 
told  by  chemists  and  workmen  that  it  is  attributable 
to  the  same  gases.  Only  last  Sunday,  when  going 
down  the  public  road,  some  caustic  fell  upon  my  eye. 

1509.  From  which  of  the  works  do  you  suppose 
the  caustic  came  ? — I  rather  think  it  was  from  Jlessrs. 
Hutchinson's  alkali  works. 

1510.  {Earl  Percy.)  You  say  that  the  gases  have 
an  effect  upon  linen  ' — Yes  ;  it  is  in  this  way.  First 
of  all,  marks  appear  like  iron  moulds,  and  then,  after 
the  next  wash,  the  things  come  into  rags.  Our  white 
window  curtains  will  barely  last  a  season. 

1511.  Is  that  the  injury  you  spoke  of  which  pre- 
vented your  congregation  coming  to  church  ? — Quite 
so.  I  believe  that  in  one  way  or  another  I  am  quite 
at  a  loss  of  oOl.  a  year. 

1512.  Have  any  members  of  your  congregation 
complained  of  their  health  suffering  from  the  gases  ? 
— On  the  night  of  my  accident  one  member  of  the 
congregation  left,  and  on  another  occasion  I  have 
known  three  members  leave  in  consequence  of  the 
gas  coming  into  the  church. 

1513.  {Professor  Poscoe.)  Is  your  church  built 
upon  an  old  waste  heap  ? — Yes. 

1514.  Is  your  house  also  situated  upon  that  old 
waste  heap  ? — No. 

1515.  The  goblets  have,  I  suppose,  become  black  by 
being  left  in  the  church  ? — No. 

1516.  {Mr.  Stevenson.)  Did  you  say  that  you 
traced  the  gas,  on  the  Sunday  night,  from  the  top  of 
Messrs.  Hutchinson's  chimney  ? — I  saw  it  coming 
from  there  on  the  other  side ;  it  also  came  from  the 
bottom,  the  other  way  ;  they  called  it  furnace  gas. 

1517.  Did  you  see  the  gas  coming  from  the  top  of 
the  chimney  into  the  church  ? — I  saw  it  coming  fi-om 
the  top  and  also  from  the  bottom  into  the  church. 
I  think  the  chimney  is  almost  opposite  to  our  church. 
I  should  say  also  that  at  times  the  vapour  which 
Ave  attribute  to  Messrs.  Hutchinson's  is  so  thick,  and 
so  heavily  charged  with  caustic,  that  I  have  not  been 
able  to  see  the  lighted  lamps  in  the  same  way. 

1518.  What  is  the  effect  of  the  caustic  ?— It  falls 
upon  the  face,  and  produces  a  pricking  sensation. 
The  workmen  say  that  it  is  caustic. 

1519.  Who  built  the  church  in  the  first  instance; — 
the  manufacturers  ? — Mr.  William  Wright  was  the 
chief  contributor,  I  believe. 

1520.  I  am  told  that  it  was  erected  by  the  manu- 
facturers ? — I  am  not  prepared  to  answer  the  question. 
I  know  that  Mr.  Wright  gave  the  land. 

1521.  I  am  told  that  the  manufacturers  contributed 
to  the  endowment  of  your  charge  ? — The  vicarage  was 
built  after  I  went  to  the  place,  and  it  was  built  out  of 
the  produce  of  the  sale  of  the  old  vicarage,  which  was 
purchased  by  the  Railway  Company. 

1522.  Do  the  manufacturers  contribute  to  the  en- 


dowment of  your  charge  ? — Yes ;  together  with  the 
whole  of  the  parish. 

1523.  When  you  spoke  of  the  gas  coming  from  a 
marsh,  you  meant  from  a  waste  heap,  did  you  not  ?^ — • 
Yes.  It  is  in  the  evidence  of  Mr.  Fletcher,  the  in- 
spector. 

1524.  You  have  spoken  of  the  slates  on  the  churcli 
roof  crumbling  ;  are  they  all  crumbling  ? — We  have 
constantly  to  repair  them,  and  the  person  who  does 
the  repairs  told  me  last  week  that  it  would  be  the  last 
time  those  slates  would  admit  of  repairs. 

1525.  Is  it  a  fact  that  the  slates  themselves  fall,  or 
that  the  nails  which  hold  them  give  way  ? — The  slates 
themselves. 

1526.  {Admiral  Hornby.)  Does  the  gas  escape 
from  the  chimney  as  much  on  Sunday  as  on  any  other 
day  ? — I  think  so. 

1526.  (  Viscount  Midleton.)  Can  you  give  the  Com- 
missioners any  information  as  to  infant  mortality  in 
your  parish  ? — I  believe  it  is  very  great.  Some 
months  ago  I  referred  to  my  funeral  register  ;  and 
counting  the  last  hundred  funerals  as  they  stood  in 
the  register,  I  believe  there  were  58,  certainly  above 
50,  of  three  years  old  and  under. 

1528.  Do  you  find  any  difficulty  in  getting  assistance 
in  the  shape  of  curates  and  schoolmasters,  in  conse- 
quence of  the  unhealthy  character  of  the  district  ? — 
Yes,  frequently.  When  I  am  changing  the  curate, 
one  will  come  down  and  look  at  the  place  and  pro- 
mise to  send  me  an  answer  by  return  of  post,  but 
very  often  I  get  no  answer.  I  think,  as  a  rule,  I  get 
five  negative  answers  to  one  in  the  affirmative. 

1529.  {3Ir.  Wilbrahavi  Egerton.)  Is  there  any  pre- 
valent disease  among  the  people, — throat  affections  or 
chest  diseases  ? — At  the  present  time  we  have  several 
cases  of  fever,  and  also  affections  of  the  throat. 

1530.  Are  they  chiefly  affections  of  the  throat,  or 
the  chest  ? — Of  the  throat. 

1531.  Do  the  vapours  have  any  effect  at  all  upon 
the  stomach  r — They  cause  people  to  be  constantly 
sick.  I  have  seen  three  people  vomiting  in  the  streets, 
in  the  middle  of  the  day,  and  the  workmen  said  that 
it  was  attributable  entirely  to  the  chlorine  gas  coming 
u])on  them. 

1532.  Were  the  discharges  of  gas  occasional,  or 
always  coming  from  the  works  ? — When  there  were 
three  people  sick  it  Avould  certainly  be  an  extreme 
case. 

1533.  Would  it  be  from  chlorine  gas  let  out  from 
the  works  ? — Y'^es. 

1534.  Unavoidably  let  out  from  the  works?  —  I 
hope  it  is  unavoidable;  I  cannot  say. 

1535.  But  it  is  from 
cases  of  nausea  arise  ? — I  believe  so. 

1536.  What  class  of  men  were  those  whom  you  saw 
suffering  from  sickness  ?  —  Working  men,  working 
in  the  place. 


Rev. 
W.  Whitelegye. 

12  Oct.  J  876. 


the  chlorine  gases  that  these 


The  witness  Avithdrew. 
Adjourned  to  to-morrow  at  half-past  two  o'clock. 


LIVERPOOL. 

Friday,  13th  October  1876. 

Present : 

The  Right  Honourable  LORD  ABERDARE  in  the  Chair. 


The  Right  Honourable  Earl  Percy,  M.P. 
Tfie  Right  Honourable  Viscount  Midlicton. 
The  Honourable  Wilijraham  Egerton,  M.P, 
J.  C.  Stevenson,  Esq,,  M.P. 


F.  A.  AnEL,  Esq.,  F.R.S. 
H.  E.  RoscoE,  Esq.,  F.R.S. 
Admiral  W.  W.  Hornby. 

Geralp  a.  R.  FitzGerald,  Esq.,  Secretary, 


Dr.  Egerton  Francis  Hole  examined.  i)r. 

1537.  {Chairman.)  Do  you  Hve  at  Prescot  in  this  1539.  Is  Widncs  situated  iu  that  union  ? — It  is.  E.  I-^oll. 
county? — I  do.                                                               1540.  Have  you  made  any  observations  upon  the  13  Oct.  187G. 

1538.  Are  you  the  medical  ofiicer  for  the  Prescot     effect  of  the  vapours  issuing  from  these  chemieaHvorks   ■ 

Woi  khouse  ? — Yes.  on  your  patients  ? — On  persons  who  have  been  ad- 
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MINUTES  or  EVIDENCE  TAKEN  BEFOEE  THE 


Br.  mitted  from  the  works,  I  luive  noticed  for  a  long 
E.  F.  Holl.     time  a  peculiarity  in  many  of  their  symptoms,  es- 

  _     pecially  with  regard  to  chest  aifections.    It  has  struck 

13  Oct.  1876.  jjjg  for  some  years  past  that  a  very  large  percentage 
of  chest  affections  of  all  classes  has  been  admitted 
from  chemical  works. 

1541.  What  sort  of  chest  affections  ? — Bronchitis, 
chiefly  in  the  chronic  form,  asthma,  and  a  state  very 
much  bordering  on  consumption,  which  I  attribute  to 
repeated  attacks.  The  malaria  acts,  in  the  first 
instance,  in  producing  congestion  of  the  lungs,  and 
eventually  other  things  come  on  which  it  Avould  be 
diflicult  to  account  for,  except  as  consumption. 

1542.  At  what  age  do  these  appearances  usually 
come  on  ? — Towards  50  years  of  age. 

1543.  The  union  to  which  you  are  attached,  I 
suppose,  contains  districts  of  another  character  al- 
together ? — It  does. 

1544.  Do  you  observe  much  difference  between 
the  patients  who  come  from  those  portions  of  the 
union,  as  compared  with  those  who  come  from 
Widnes  ? — Yes ;  the  percentage  of  chest  affections 
coming  from  those  districts  is  very  large  indeed. 

1545.  From  which  district  ? — Widnes  and  St. 
Helens. 

1546.  Are  both  of  them  within  your  district? — 
Yes. 

1547.  Is  the  percentage  of  chest  affections  coming 
from  those  districts  much  larger  than  from  the 
surrounding  country  ? — Yery  much  larger. 

1548.  In  what  sort  of  proportion  ? — I  should  think 
nearly  three-fourths. 

1549.  Have  you  any  life  statistics  ? — No. 

1550.  Have  you  observed  the  eff"ect  of  these  vapours 
upon  any  other  portion  of  the  population,  except  those 
who  have  long  been  subject  to  the  influences  of  the 
works  ? — I  have  had  patients  complain  to  me  that 
Avhcn  the  wind  has  been  in  certain  quarters,  when 
they  have  suffered  from  asthma  at  all,  they  have  had 
to  get  up  in  the  middle  of  the  night  and  shut  the 
window,  and  that  they  have  frequently  had  severe 
attacks  of  spasmodic  asthma  which  have  kept  them 
awake  for  hours  together. 

1551.  How  do  these  vapours  affect  the  lives  of 
children  ? — It  is  rather  difficult  to  speak  positively 
upon  that  point,  but  I  am  certainly  under  the  im- 
pression that  it  does  materially  reduce  the  vitality  of 
children. 

1552.  From  living  in  an  atmosphere  like  that  of 
Widnes  ? — I  think  so  ;  but  I  could  not  speak  very 
positively  upon  that  point.  I  have  had  several  othei' 
cases  of  patients  who  have  suffered  from  severe  head- 
aches when  the  wind  has  been  in  certain  quarters,  so 
much  so  that  they  have  had  to  lie  doAvu  for  hours 
together. 

1553.  At  what  distance  did  they  live  from  Widnes  ? 
— Five  or  six  miles. 

1554.  Did  you  yourself  consider  that  their  health 
had  been  affected  from  that  cause  ? — I  think  so. 

1555.  On  the  whole,  should  you  say  that  Widnes 
and  St.  Helens  contribute  more  than  their  just  pro- 
portion of  this  class  of  patients  to  the  union  ? — I 
think  so,  decidedly  with  regard  to  chest  affections  ; 
I  confine  myself  chiefly  to  them. 

1556.  ShoTdd  you  think  that  life  was  shorter  there 
than  in  places  not  affected  by  these  vapours  ? — I  am 
only  speaking  of  the  cases  which  come  into  the 
hospital. 

1557.  I  suppose  that  the  effect  of  chronic  bronchitis 
and  of  a  thickening  of  the  lungs,  and  so  forth,  is  to 
shorten  life,  is  it  not  ? — Certainly,  very  materially. 

1558.  Therefore  if  you  found  those  diseases  pre- 
valent in  the  proportions  of  three  to  one  as  compared 
with  other  districts,  you  would  expect  that  the  general 
average  of  life  would  be  shorter  ? — Yes,  where  they 
worked  at  the  works  ;  but  I  thought  that  you  were 
referring  to  a  distance. 

1559.  No,  I  did  not  mean  that  ? — I  think  so,  de- 
cidedly.   I  have  no  doubt  upon  that  point. 

1560.  Your  observation  refers  to  those  men  actually 


working  in  the  works,  and  not  to  those  living  in  the 
tOAvn  ? — Yes,  that  is  what  I  am  referring  to  now. 

1561.  {Professor  Roscoe.)  You  have  spoken  of  the 
effect  of  headache  at  a  distance  of  five  or  six  miles  ? 
—Yes. 

1562.  Have  you  ever  perceived  it  yourself? — I 
have  not  perceived  it  myself,  but  I  have  had  patients 
complain  of  it  when  the  wind  has  been  in  certain 
quarters;  they  have  been  in  the  habit  of  having 
attacks  of  headache  in  that  way. 

1563.  How  are  you  to  distinguish  between  the  men 
who  are  working  in  the  works  and  persons  who  are 
sent  from  the  district  into  the  hospital  ? — Only  by 
asking  questions. 

1564.  {3Ir.  Stevenson.)  Have  you  any  statistical 
analysis  of  the  deaths  or  illnesses  in  the  workhouse 
classified  according  to  the  localities  from  which  the 
persons  come  ? — I  have  not. 

1565.  So  that  you  have  no  figures  to  support  3'our 
statement  ? — No,  it  is  merely  an  opinion. 

1566.  Therefore  you  attach  no  importance  to  the 
death-rate  of  Widnes  or  St.Helens,  as  bearing  upon  this 
question  ? — I  think  not.  I  do  not  myself  think  that 
the  town  is  so  much  affected,  for  this  reason,  that  when 
the  fumes  escape  at  the  works,  which  Avould  affect 
those  working  immediately  in  contact  with  the  bulk 
of  the  fumes,  they  would  pass  over  the  town  itself 
and  probably  not  affect  the  inhabitants  in  the  same 
proportion. 

1567.  You  mean  then  that  the  people  living  at  a 
distance  suffer  more  than  those  who  are  near  ? — The 
fumes  probably  have  some  effect  upon  them,  but  I 
think  not  so  much  as  upon  the  persons  who  breathe 
the  atmosphere  where  these  fumes  fall. 

1568.  Do  you  know  for  a  fact  that  they  do  so 
suffer  ? — I  cannot  speak  at  all  positively  upon  tliat 
point,  but  I  have  had  people  who  have  complained 
to  me  of  suffering  from  headache  when  the  wind  has 
been  in  ceitain  quarters  from  which  they  know  that 
these  fumes  come  ;  and  I  have  also  had  others 
suffering  from  asthma,  more  especially  when  they 
have  had  attacks  brought  on,  and  which  have  probably 
been  brought  on  when  the  wind  has  been  in  those 
quarters,  and  I  think  that  there  can  be  little  doubt 
that  you  may  put  it  down  to  that  cause. 

1569.  At  what  distance  from  the  works  would  you 
place  the  point  at  which  people  suffered  more  from 
the  gases  than  in  the  works  themselves  ? — About  five 
or  six  miles ;  the  cases  which  come  under  my  atten- 
tion. 

1570.  Then  do  you  Avish  us  to  understand  that 
people  living  five  miles  off  suffer  more  than  those  who 
are  in  the  works  ? — Not  more  than  those  who  are  in 
the  works  ;  but  I  think  that  the  gases  fall  more  at  a 
distance  of  four  or  five  miles.  With  respect  to  those 
persons  Avho  ai:e  immediately  in  the  woi'ks,  these  gases 
escape,  not  from  the  chimney,  but  from  other  parts 
where  there  must  always  be  an  escape  to  a  certain 
extent  involved ;  and  these  diseases  are  produced, 
which  terminate  in  death  eventually,  in  cases  such  as 
I  have  been  describing. 

1571.  But  you  have  no  figures  in  siipport  of  that 
opinion  ? — No  ;  it  is  merely  an  expression  of  opinion. 

1572.  [Viscount  Midlcton.)  As  to  infant  mortality, 
do  you  find  that  the  death-rate  among  children  is 
abnoi'mally  high  ? — It  is. 

1572a.  Under  one  year  old  ? — Yes. 

1573.  Can  you  give  at  all  the  proportion  of  chil- 
di'cn  who  die  under  one  year  old  to  the  number  of 
persons  in  Widnes  ? — 1  cannot  recollect  exactly  what 
the  proportion  is  now,  but  I  have  noticed  figures,  and 
my  impression  is  that  it  is  high. 

1574.  Have  you  any  reason  to  suppose  that  a  low 
type  of  vitality  exists  among  those  of  a  later  age.  Do 
you  find  that  there  is  any  difficulty  in  recovering  from 
any  particular  disease ;  more  so  there  than  elsewhere  ? 
— Do  you  mean  in  the  neighbourhood. 

1575.  Do  you  find  the  general  healtli  of  the  locality 
of  a  lower  type  than  that  of  a  place  which  is  less 
populated  by  these  peculiar  works  ? — I  cannot  speak 
positively  upon  that  point,  although  I  am  under  the 
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impression  that  it  is  so.  I  have  had  several  cases 
which  have  come  in  from  the  district  where  the  men 
have  Avorked,  which  have  shown  utter  prostration  of 
the  nervous  system,  even  with  younger  people.  I  have 
had  several  cases  of  that  kind,  where  the  nervous 
system,  for  instance,  has  been  completely  shattered. 

1576.  {Mr.Wilbraham  Egerton.)  How  soon  do  you 
find  that  the  patients  who  suffer  from  chest  complaints 
suffer  from  them  after  a  residence  in  the  district  ?  I 
am  speaking  of  those  who  are  resident  in  the  district ; 
how  soon  after  their  residence  in  the  district  do  they 
suffer  from  chest  complaints  ;  or,  in  other  words,  how 
long  does  it  take  for  the  disease  in  the  chest  to  develope 
itself  ? — I  think  that  it  comes  on  very  gradually.  I 
do  not  know  that  I  can  give  you  a  definite  opinion 
upon  that  point. 

1577.  At  what  age  does  the  consumption  which  you 
describe  begin  ? — At  45  to  50.  I  do  not  find  that  it 
begins  very  early. 

1578.  Is  it  a  case  of  rapid  consdmption,  or  slow 
consumption  ? — Slow  consumption. 

1579.  Are  the  gases  generally  irritant  or  sedative  ? 
— Irritant,  decidedly  so. 

1580.  I  sujipose  that  some  organizations  are  more 
sensitive  to  irritant  gases  than  others  ? — They  are  so. 

1581.  Does  it  affect  the  neiwous  system  ? — There 
are  some  gases  which  seem  to  affect  the  nervous 
system  very  materially,  I  think. 

1 582.  Do  they  excite  or  depress  the  nervous  system  ? 
— They  depress  it. 

1583.  Do  you  consider  that  that  atmosphere  pro- 
daces  any  other  diseases  to  which  men  are  liable  ? — I 
have  not  noticed  that. 

1584.  Do  you  consider  the  air  to  be  a  tonic  or  a 
sedative  ? — It  certainly  is  a  bracing  atmosphere  about 
the  neighbourhood  in  which  I  live,  but  I  think  that 
is  from  the  strong  west  winds. 

1585.  To  illustrate  my  meaning  :  I  have  always 
heard  that  in  the  neighbourhood  of  the  salt  works  the 
cattle  plague  was  never  prevalent.     Do  you  consider 


that  the  human  animal  is  subject  to  fewer  diseases  of  Br. 
any  sort  in  that  district  ? — I  have  not  noticed  that.          E.  F.  Holt. 

1586.  Is  the  population  of  Widnes  a  fluctuating   

population  ? — I  should  thii^  so,  decidedly. 

1587.  I  suppose  that  if  a  man  finds  that  the  air  of 
Widnes  does  not  agree  with  him,  he  goes  elsewhere  ? 
— Exactly. 

1588.  Therefore,  no  argument  derived  from  the 
mortality  would  be  a  sound  one  or  an  accurate  one  ?— - 
I  think  not. 

1589.  Do  you  know  who  is  the  relieving  officer  in 
that  district  ? — Yes;  Mr.  Fowler. 

1590.  Can  you  give  any  evidence  at  all  as  to  the 
number  of  those  persons  who  leave  Widnes  in  con- 
sequence of  the  atmosphere  not  agreeing  with  them  ? — 
I  do  not  know  Widnes  personally,  and  have  very  little 
to  do  with  it,  except  as  regards  the  people  who  come 
into  my  hospital  from  Widnes.  I  am  five  or  six  miles 
from  Widnes,  and  have  nothing  to  do  with  it. 

1591.  Do  the  people  who  leave  the  hospital  go  back 
to  Widnes,  and  come  back  again  to  the  hospital,  or 
do  they  leave  the  district  ? — Those  who  get  well  very 
seldom  come  back  again  to  me.  Where  they  go,  I  do 
not  know. 

1592.  {Mr.  Abel.)  Cannot  you  give  us  any  statistics 
at  all  in  support  of  the  statement  which  you  have 
made  ? — I  am  sorry  to  say  that  I  cannot.  At  the 
beginning  of  this  year  I  asked  my  nurse  to  keep  an 

account  for  me.  He  unfortunately  left  rather  suddenly,  ^ 
and  took  the  papers  with  him.     I  did  not  do  so  in 
consequence  of  this  Commission,  because  I  did  not 
know  that  it  was  going  to  be  held,  but  I  thought  that 
it  would  be  interesting  to  keep  such  an  account. 

1593.  Do  you  not  think  that  it  is  rather  more  than 
interesting  ;  do  you  not  think  that  it  is  important,  in 
statements  of  this  description,  to  be  able  to  give  actual 
data  with  regard  to  the  number  of  patients  suffering 
from  chest  disease  ? — That  cannot  be  done.  I  did  not 
volunteer  this  evidence,  I  was  asked  to  give  it.  I 
merely  give  you  an  opinion,  and  of  course  you  take  it 
for  what  it  is  worth. 


The  witness  withdrew. 


The  Reverend  Cano 

1594.  {Chairman.)  You  are  rector  of  Winwick  ? — 
Yes. 

1595.  Arc  you  acquainted  with  the  region  along 
Sankey  Brook  ? — Yes,  very  well. 

1596.  And  you  can  speak  as  to  the  effect  of  the 
St.  Helen's  works,  and  the  deposits  in  Sankey  Brook 
upon  the  country  ? — I  can.  I  have  lived  there  for 
21  years. 

1597.  Will  you  be  good  enough  to  state  the  results 
of  your  experience  ? — My  experience  is  that  we  are 
subjected  to  a  very  abominable  nuisance,  and  to  very 
serious  damage.  Where  1  live  we  suffer  from  two 
causes.  I  suffer,  in  common  with  many  otlier  gentle- 
men, from  the  exhalations  of  muriatic  acid  from  the 
chimneys,  and  we  also  suffer  a  very  abominable 
nuisance  from  the  exhalations  of  Sankey  Brook. 

1598.  In  what  manner  do  you  suffer  from  the 
exhalations  from  the  vapours  which  proceed  from  the 
chhnneys? — That,  I  think,  is  chiefly  perceived  by  the 
efi'ect  upon  the  vegetation  of  our  trees  and  orchards. 

1599.  To  what  distance  from  the  works  are  those 
effects  visible  ? — I  do  not  know  what  my  distance,  as 
Ihe  crow  flies,  is  from  St.  Helen's  chimneys.  I  sup- 
pose that  it  is  two  miles  or  two  and  a  half  or  three 
miles.  I  have  never  taken  accurate  notice  al^out 
that. 

_  1600.  What  are  the  effects  ?— The  effects  are  the 
killing  of  trees  and  the  destruction  of  vegetation  and 
the  injury  of  young  Iiedges,  and  1  believe  very  great 
damage  to  the  produce  of  orchards.  I  perceive  it 
upon  all  my  fruit  trees.  I  have  given  up  the  attempt 
to  grow  a  peach,  or  any  delicate  fruit  upon  my  wall. 
I  have  planted  apple  trees  upon  my  south  wall,  and 
they  do  not  do  well. 

1601.   Were   you   formerly   able   to   grow  good 
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peaches  ? — Yes,  I  remember  peaches  and  nectarines  ^op'^""'^- 

growing  ujjon  the  south  wall  out  of  doors,  with 

proper  care.    I  think  that  there  is  a  deterioration  to 

orchards  as  respects  abundance,  and  I  think  also  in 

the  size  and  quality  of  the  fruit.    That  I  attribute 

in  part  to  what  still  escapes  from  the  St.  Helen's 

chimneys,  namely,  the  muriatic  acid  ;  but  I  am  not 

prepared  to  say  that  the  vegetation,  besides  the  grass, 

does    not   suffer   from   the  exhalations   from  the 

Sankey  Brook. 

1602.  How  are  the  exhalations  from  the  Sankey 
Brook  caused  ? — I  am  not  a  chemist,  but  f  believe 
that  our  Sankey  Brook  is  polluted  by  the  leakage  from 
enormous  waste  heaps  thrown  out  by  manufiicturers  of 
alkali.  They  contain  quantities  of  sulphur,  which,  I 
believe,  is  thrown  out  from  the  formation  of  the  alkali. 
These  waste  heaps  leak  into  the  brook  whenever  it 
rains,  or  by  their  natural  leakage.  There  is  a  con- 
stant stream  of  acid  pollution  in  the  waters  of  the 
Sankey  Brook,  and  that  is  conveyed  all  the  way 
down  the  Sankey  Valley,  I  believe  some  12  or  14 
miles  from  St.  Helen's,  into  the  tide-way  of  the 
Mersey.  It  comes  in  a  discoloured  state,  sometimes 
partly  yellow,  and  sometimes  more  muddy,  and  in 
certain  states  of  the  atmosphere  it  exhales  a  smell 
which  we  all  know  is  a  very  nasty  one  indeed,  which 
is  that  of  sulphuretted  hydrogen.  The  smell  is  not 
unlike  the  taste  of  Harrogate  water.  It  is  some- 
thing Avorse  than  that,  and  is  a  most  serious  nui- 
sance indeed.  The  brook  winds,  and  I  get  the  smell 
from,  I  think,  almost  every  quarter  except  one.  We 
are  happiest  iu  a  good  stifl'  east  wind — that  is  our  sure 
deliverer ;  but  otherwise,  with  the  winding  of  the 
brook,  except  the  wind  is  east  or  north  of  east,  we 
may  get  the  smell  at  any  time.  It  comes  with  the  air, 
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lieu.  Canon     aiicl  it  is  worse,  I  think,  in  a  stagnant  state  of  the  air, 
Bupirood.      in  frost  and  fog,  and  after  floods,  when  the  land  has 

  been  saturated  with  the  acid,  and  it  is  insufferable  ; 

H  Oct.  1876.  indeed,  I  cannot  conceive  that  anybody  who  is  not 
compelled  by  professional  obligations  like  myself,  as  a 
clergyman,  and  workmen  and  those  sort  of  people, 
who  cannot  go  away  from  these  things,  would  stay 
there. 

1603.  Besides  making  life  somewhat  disagreeable, 
is  there  any  effect  upon  vegetation  arising  from  the 
exhalations  from  the  brook  ? — That  I  cannot  exactly 
prove,  because  it  is  combined  Avith  the  muriatic  acid, 
the  injurious  nature  of  which  to  vegetation  I  believe 
nobody  denies  for  a  moment.  I  have  seen  hedges  on 
one  side  turn  brown  and  red,  and  all  the  leaves  thrown 
off  as  if  they  had  been  burnt ;  -while  on  the  other  side 
the  hedges  have  retained  their  green  appearance.  In 
a  pasture  of  mine  the  leaves  always  come  off'  on  one 
side  long  before  the  other.  I  have  seen  a  tree  turn 
completely  red  on  one  side,  apparently  from  the  blast 
of  this  vapour.    It  comes  in  blasts  ;  it  is  not  continual. 

1604.  On  Avhich  side  of  the  tree  is  that  ? — On  the 
western  side. 

1605.  How  far  are  you  from  the  sea? — I  cannot 
tell  you.  The  railway  from  Newton,  which  is  half 
way  between  Manchester  and  Liverpool,  is  15  miles. 

1606.  So  that  those  effects  are  not  likely  to  be 
caused  by  the  sea  winds  ? — No,  not  those  effects  upon 
the  foliage  I  think.  I  do  not  agree  with  those  per- 
sons who  think  that  no  good  has  been  done  as  I'espects 
the  escape  of  the  muriatic  acid  gas.  I  think  that 
since  the  passing  of  what  we  used  to  call  Lord  Derby's 
Bill,  which  constrained  the  manufacturers  to  condense 
a  certain  proportion  of  the  muriatic  acid  gas,  we  have 
been  apparently  less  injured  in  that  respect  than  we 
were  before  that  Bill. 

1607.  That  Bill  was  passed  in  1863  ?— Yes. 

1608.  Has  there  been  any  considerable  increase  of 
works  at  St.  Helen's  since  that  time  ? — I  do  not  know, 
I  should  think  that  there  has. 

1609.  But  you  think  that  in  spite  of  that  increase 
there  has  been  no  increase  of  nuisance  ? — I  do  not 
think  that  on  the  glebe  Avhich  1  have  to  look  after  I 
should  say  that  there  had  been  any ;  but  I  think  that 
the  other  nuisance,  which  is  a  distinct  thing,  has  been 
constantly  increasing. 

1610.  Does  the  Sankey  Brook  ever  overflow  its 
banks  ? — Yes,  regularly. 

1611.  When  it  does  so,  are  any  effects  produced  by 
the  overflow  of  its  water  upon  the  pastures  ? — Most 
damaging  effects,  to  this  extent,  that  land  Avhich  used 
to  be  very  A'aluable  as  water  meadow,  a  portion  of 
which  tlie  tanners  always  had  attached  to  their  farms 
however  far  off,  has  been  deteriorated.  It  used  to  be 
mown  twice  a  year.  It,  of  course,  had  the  risk  of 
all  water  meadows,  but  it  also  had  its  advantage. 
In  my  time  those  Avater  meadoAvs  gradually  got  worse 
and  Avorse,  until  you  ceased  to  be  able  to  let  thc7n. 
Tenants  Avould  not  take  them  subject  to  the  damage 
done.    Vegetation  was  destroyed. 

1612.  OaAc  many  of  the  Avorks  deposits  of  waste 
along  the  banks  of  the  Sankey  Brook  ? — I  do  not  know. 
I  have  not  been  up  there  to  see,  nor  do  I  know  the 
nature  of  the  locality. 

1613.  HoAv  far  are  you  from  the  deposit  of  waste 
along  the  banks  ? — I  cannot  speak  accurately,  I  never 
was  there.  I  suppose  two  or  three  miles  ;  but  I 
should  also  state,  in  order  to  enable  you  to  understand 
the  position  as  to  the  brook,  that  the  condensed  gas 
from  the  chimnies  descends  in  the  shape  of  Avater 
mixed  with  muriatic  acid,  and  it,  of  course,  has  to  find 
its  way  into  this  Avretched  brook,  so  that  there  is  a 
combined  mixture  of  sulphuretted  hydrogen  and  muri- 
atic acid.  You  may  see  the  effect  of  the  exhalation 
from  the  brook  upon  the  roads,  which  are  covered 
with  a  livid  blue  slime,  Avhich,  of  course,  falls  upon 
all  vegetation  in  that  district,  and  which  also,  of 
course,  you  have  to  breathe  into  your  lungs. 

1614.  Have  you  found  the  health  of  your 
parishioners,  or  of  your  family,  affected  by  this  air  ? — 
My  opinion  on  that  subject  has  always  been  this.  I  can- 


not say  that  it  is  fatal  to  life,  and  I  think  that  strong 
healthy  people  will  perhaps  breathe  it,  and  be  not 
much  the  worse  for  it,  if  at  all.  I  know  very  healthy 
liearty  looking  men  who  live  near  the  brook.  At  the 
same  time,  my  own  experience  is  that  it  uroduces  a 
sickening  effect,  Avhich  it  has  frequently  on  my 
stomach.  I  think  that  it  keeps  many  of  us  a  few 
pegs  lower  than  we  should  be  in  a  better  atmosphere, 
in  the  natural  atmosphere  of  South  Lancashire.  I  am 
also  very  confident,  as  a  clergyman  attending  the  sick, 
that  it  has  an  effect  ui^on  them,  I  think  it  delays 
or  prevents  recovery  from  illness.  If  you  are  hearty 
and  well  you  may  throAV  it  off,  and  be  none  the 
Avorse  ;  but  if  you  have  anything  the  matter  with  you, 
I  think  that  it  is  a  different  story. 

1615.  HoAv  does  it  affect  the  health  of  cattle?  

I  cannot  speak  to  that.  I  do  not  think  that  I  can 
trace  any  very  pernicious  effect  upon  the  natural 
health  of  cattle. 

1616.  Y'ou  have  said  that  you  have  observed  the 
deposits  upou  the  roads,  and  you  have  draAvn  a 
natural  inference  that  the  same  deposit  which  falls 
upon  the  roads  would  rest  upon  the  grass  ? — No  doubt 
it  does. 

1617.  Are  you  aAvare  of  any  evil  results  from  that  ? 
— No,  I  cannot  speak  to  any  very  serious  results  to  our 
crops. 

1618.  You  say  that  your  hedges  have  been  injured. 
Have  they  been  so  far  injured  as  to  be  rendered  use- 
less for  the  purposes  of  fences  ? — Yes  ;  some  of  them 
have  had  to  be  planted  over  again.  Injuiy  arises 
from  the  noxious  vapour  which  penetrates  into  our 
houses.  I  have  been  wakened  in  the  middle  of  the 
night,  and  my  Avife  with  me,  and  so  have  my  guests. 
They  have  sat  up  in  bed  and  have  said,  "  Good 
gracious,  what  has  happened  ?"  We  know  it  too 
well.  It  is  of  no  use  doing  anything.  If  you  shut 
your  window  the  vapour  still  comes  in,  as  all  air 
must  into  houses,  or  you  cannot  live;  it  comes  in 
Avherever  the  air  comes.  As  to  the  cattle,  of  course 
they  will  not  touch  the  water  which  is  affected  by  it; 
no  animal  Avill  ever  touch  it.  I  believe  that  if  they 
stand  in  it  it  injures  their  hoofs;  in  fact,  the  water 
meadows  Avhich  are  subject  to  these  influences  have 
become  comparatively  useless. 

1619.  {Earl  Percy.)  Then  am  I  to  understand  you 
to  say  that,  although  you  think  that  the  damage  has 
not  increased  since  the  passing  of  the  Act  in  1863 
you  think  that  it  is  stationary,  and  has  not  been 
diminished  ? — I  cannot  say  that  it  has  much  dimi- 
nished. I  still  perceive  it,  I  only  speak  of  mv  own 
district.  I  do  not  think  that  we  are  influenced  by 
Widnes,  I  speak  of  St.  Plelen's. 

1620.  Do  you  perceive  these  vapours  to  be  v/orse  at 
night  than  by  day  ?— Yes,  I  think  that  they  very  often 
are.  I  think  that  more  natural  evaporation  always 
takes  place  at  night,  and  therefore  tlie  brook  is  more 
likely  to  give  off  the  vapours ;  but  we  have  it  both 
day  and  night  by  fits  and  starts,  we  never  knoAV  when 
Ave  are  free  from  it. 

1621.  {Professor  Roscoe.)  Do  you  know  Avhether 
any  steps  have  been  taken  by  the  St.  Helen's  corpora- 
tion for  the  improvement  of  the  drainage.  I  belieA^e 
that  the  whole  drainage  of  St.  Helen's  goes  doAvn 
Sankey  Brook  ? — I  do  not  know.  I  knoAv  that  I  was 
once  up  in  London  before  a  Committee  upon  this 
subject,  when  the  St.  Helen's  corporation  Avere  apply- 
ing for  increased  powers;  and  I  believe  that  the 
Houses  of  Pai'liament  granted  them  those  powers  for 
a  certain  period  (I  understood  at  the  time  tAVO  years 
or  three  years)  during  Avhich  they  A\^ere  to  do  some- 
thing to  diminish  these  nuisances. 

1622.  Are  you  aware  whether  any  steps  have  been 
taken,  in  consequence  of  that,  by  the  corporation  of 
St.  Helen's  ? — I  can  only  judge  by  the  smell  and 
sight  of  the  brook. 

1623.  {Chairman.)  You  are  not  aware  whether 
they  have  taken  any  steps? — No;  I  should  believe 
not.  I  never  heard  of  their  taking  measures  ;  what 
they  may  have  done  I  will  not  undertake  to  say.  If 
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they  have,  I  do  not  think  that  they  have  been  to 
much  purpose. 

1624.  {Admiral  Hornby.')  How  naany  acres  of  these 
water  meadows  were  there  ? — I  cannot  tell  you. 

1625.  About  how  many  ? — I  cannot  carry  it  in  my 
head. 

1626.  Do  you  remember  at  what  rental  they  were 
let  ? — No,  not  as  separate  from  the  farms. 

1627.  Do  you,  yourself,  as  a  landlord  there,  suffer 
any  loss  by  the  damage  done  to  these  water  meadows, 
or  do  the  tenants  sutFer  any  loss  by  it  ? — They  do 
not ;  I  have  to  suffer  the  loss. 

1628.  Then  the  deterioration  which  has  taken  place 
in  these  water  meadows  is  borne  by  3'ou,  the  land- 
lord of  the  place  ? — Yes.  Of  course  we  could  not  get 
damages  without  litigation,  and  the  gentlemen  of 
St.  Helen's  have  always  told  me  that  they  do  not  allow 
damages  ;  they  do  not  choose  to  admit  damages. 

1629.  Then  I  suppose  that  you  have  made  your 
complaint  of  the  pecuniary  loss  which  has  arisen  to 
you,  and  have  received  no  redress  ? — I  once  received 
a  partial  redress  which  enabled  me,  by  also  laying  out 
a  good  deal  of  my  owji  money,  to  bank  a  portion  of 
tiie  water  out.  The  upper  part  there  was  an  action 
about  once  before,  at  the  time  when  the  canal  was  not 
in  the  liands  that  it  is  now  in. 

1630.  But  it  is  an  annual  loss  to  you  ;  it  is  so  much 
out  of  your  pocket  ? — Yes,  it  is  a  loss  still  ;  it  was 
a  very  serious  one. 

1631.  {Viscount  Midlcton.)  Is  the  Sankey  Brook 
the  only  one  which  drains  that  district,  or  arc  tlicrc 
otiicrs  equally  offensive  ? — I  think  that  it  is  the  chief 
di-ain  from  that  district  down  to  the  Mersey  winding 
iis  way  for  many  miles, — it  is  a  populous  district  too. 

1632.  I  suppose  that  you  find  that  the  nuisance  of 
which  you  complain,  arising  from  the  brook,  has  been 
in  no  respect  touched  or  modified  by  recent  legisla- 
tion ? — No  ;  quite  the  contrary. 

1633.  The  Alkali  Acts  have  done  nothing  for  you  ? 
— Not  for  the  brook, 

1634.  {Mr.  JVilbraJiam  Egcrton.)  Do  yon  think  tiiat 
any  increased  inspection  would  benefit  you  ? —  Yes. 
Tlicre  is  still  injury  going  on  by  the  perceiUage  of 
vapour  which  escapes,  and  perhaps  by  the  multii)lica- 
tion  of  cliinnicys  with  that  percentage.  I  am  not  a 
judge  whether  the  inspectors  have  done  their  duly.  I 
would  not  hazard  an  opinion  as  to  the  water,  but  I 
tiiink  that  an  increased  inspection  would  do  great 
good  as  regards  the  escape  of  the  vapours  from 
chimnies.  I  do  not  see  that,  nnless  .some  new  steps 
arc  taken,  inspection  would  do  our  water  any  good. 

The  witnc: 


f635.  {Chairman.)  Unless  tlie  law  is  altered,  in  liev.  Canon 
fact  ? — Yes.  Hopwood. 

1636.  (il/?-.  ?Fz7ir«/^am  /i^/erto/i.)  With  your  know-   ' 

ledge  of  the  district,  I  am  now  asking  your  opinion 

as  to  the  general  questiom-    I  am  not  touching  the  ' 
Sankey  Brook  at  all  ? — At  present  it  seems  to  me  that 
our  only  hope  is  under  the  general  law  as  regards  the 
pollution  of  rivers. 

1637.  I  am  speaking  of  the  general  law  of  the 
district,  and  the  Alkali  Acts  as  affecting  it  ? — The 
Alkali  Acts  do  not  defend  us  in  any  particular  from 
the  Sankey  Brook. 

1638.  As  I  understand,  you  attribute  the  pollution 
of  the  Sankey  Brook  to  the  overflow  of  water  coming 
in  from  waste  heaps  containing  sulphuretted  hy- 
drogen  ? — To  the  leakage  from  the  waste  heaps  of  the 
manufacturers.  The  law  does  not  force  them  to 
recover  the  sulphur  from  those  hea})s,  nor  offer  ns  any 
redress  of  that  sort ;  and  my  own  opinion  is,  that 
unless  the  subject  of  chemical  matters  and  noxious 
fluids,  made  by  the  manufactin-ers,  is  separated  from 
the  great  question  of  freeing  our  large  rivers  from 
sewage,  we  shall  never  get  any  redress  at  all,  inas- 
much as  it  does  not  appear  to  me  thiit  anybody  knows 
what  to  do  with  the  sewage  of  large  towns. 

1639.  I  Avish  to  confine  myself  to  the  question  of 
noxious  vapours.  Generally,  with  your  knowledge  of 
tiie  district,  do  yon  think  that  the  system  of  inspec- 
tion in  that  district  is  inefficient  or  nnsatisfactory  ? — 
I  am  not  a  comj^etent  judge ;  1  liave  never  watched 
the  inspectors,  and  I  do  not  in  the  least  know  what 
they  do.  I  think  that  there  is  still  injury  going  on 
from  these  chimnies,  whether  in  excess  of  the  per- 
centage permitted  by  law  I  would  not  undertake  to 
say. 

1640.  The  chairman,  yesterday,  threw  out  the 
notion  that  the  landowners  should  pay  for  an  additional 
inspection,  if  any  additional  inspection  is  required  of 
these  alkali  works  which  do  damage  to  property.  Do 
you  think  that  that  would  be  a  fair  charge  upon  land- 
owners, or  do  you  think  that  they  would  be  willing 
to  undertake  it  ? — I  shonld  be  vcr}'  indifferent  about 
it  ;  the  monstrous  nuisance  to  whicli  I  am  subjected 
from  Sankey  Brook  so  absorbs  everything  else  that, 
unless  the  law  helps  us  in  that,  1  do  not  really  care 
one  farthing  about  it. 

1641.  Then  you  have  no  remedy  to  offer  for  the 
grievance  under  which  you  labour,  as  far  as  noxious 
vapours  are  concerned  ? — For  noxious  vapours  from 
oliimnies  I  do  not  know  that  there  is  any  better 
remedy  than  what  is  done,  if  that  is  well  looked  after. 

withdrew. 


Dii.  Robert  McNicoll  examined. 


1642.  {Chairninn.)  Your  are  Medical  Officer  of 
Health  for  the  borough  of  St.  Helen's  ? — I  am. 

1643.  In  1873  wci-c  you  instructed  to  report  to 
the  Town  Council  on  the  influence  of  the  gases  from 
the  brook  and  the  waste  heaps,  and  did  you,  in  con- 
sequence, make  an  analysis  of  the  water  ' — I  did  not 
make  an  analysis,  because  I  took  the  analysis  which 
had  already  been  made  by  Mr.  Fletcher,  and  by 
Dr.  Angus  Smith,  but  I  re])orted  on  the  Sankey 
Brook,  basing  the  chemical  portion  upon  their 
reports,  and  making  a  medical  one  of  my  own. 

1644.  What  was  the  effect  of  yo>u-  report  ? — The 
"nature  of  my  rcjjort  was  that  a  very  larg(>,  and  constant 
evolution  of  sulphuretted  hydrogen  from  the  Sankey 
Brook  was  taking  ])lace,  from  tlie  waste  heaps  whicli 
arc  laid  on  the  banks  of  the  brook,  and  still  further 
aggravated  Ijy  meeting  in  the  brook  with  the  acids 
from  the  works  themselves. 

164.5.  The  direct  leakngo  from  the  works  a|)art 
from  that  whicli  proceeds  from  the  hea[)  ? — Tliere  is 
no  sulphuretted  hydrogen  from  tin;  works.  I  say  that 
tlie  sulphur  was  brought  from  waste  lieai)s  into  tlie 
Inook,  and  there  met  with  the  acid  which  had  iicen 
dischai'ged  higher  up  from  the  works,  causing  a  strong 
evolution  of  sulphuretted  hydrogen. 

39887.  G 


1646.  What  effect  had  this  upon  the  health  of  the 
district  ? — Fortunately  for  St.  Helen's,  this  escape  of  gas 
takes  place  below  St.  Helen's,  and  therefore  the  injury 
is  not  so  great  as  perhaps  it  miglit  be.  Tlie  Sankey 
Brook  runs  from  west  to  east,  and  it  does  not  evolve 
suliihuretted  hydrogen  in  the  town  itself;  it  does  not 
do  so  until  it  is  past  the  town  ;  but  still,  in  this  part 
of  the  borough,  where  there  are  not  so  many  houses, 
the  atmosphere  is  constantly  pervaded  with  this 
sulphuretted  hydrogen  ;  but  there  are  not  so  many 
houses  in  the  neighbourhood  of  the  brook  itself. 

1647.  What  effect  have  these  gases  upon  the  healtli 
of  the  population  ? — I  take  it  that  although  they  do 
not  kill  anybody  they  act  in  reducing  the  vital  forces  ; 
they  act  as  a  depressant,  keeping  the  people  some- 
what below  par  in  healtii,  not  making  tlicin  ill  of 
themselves,  but  combining  with  other  things  which 
may  lie  going,  such  as  zymotic  diseases,  to  give  the 
patient  a  worse  chance  of  recovery. 

1648.  Did  yon  after  1873  make  another  examina- 
tion ?  —  I  examined  every  two  months  constantly 
to  see  how  things  were  going  on  ;  but  I  nnide  a  report 
ill  1874,  not  on  the  brook,  but  on  the  atmosphere. 

1649.  What  was  the  nature  of  llial  re[Knt  ? — It  had 
no  reference  to  the  Ijrook  at  all, 
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R  McNicoU        1650.  So  you  have  told  ns  ;  but  what  was  the  effect  of 

  ■    that  report  ? — That  the  atmosphere  of  St.  Helen's  was 

13  Oct.  1876.    polluted  by  a  large  quantity  of  acids  from  the  dif- 

  ferent  works  and  manufactures  of  St.  Helen's  ;  partly 

chemical  works,  partly  copper  works,  glass  works,  and 
bottle  works. 

1651.  What  was  the  effect  upon  the  health  of  the  in- 
habitants ? — With  regard  to  the  men  in  the  works,  it 
occasionally  made  them  ill,  causing  them  to  leave  their 
work  ;  they  suffered  from  bronchitis  and  bronchial 
irritation,  which  was  evidently  not  produced  iu  the 
ordinary  way  from  cold,  and  which  kept  them  off 
work  for  a  week  or  two  ;  they  returned  to  their  work, 
and  then,  iu  the  course  of  a  month  or  two,  again  they 
would  come  back  with,  perhaps,  another  attack  ;  they 
would,  perhaps,  have  two  or  three  in  a  year  ;  especially 
in  the  winter  season,  until  some  of  the  workmen  were 
obliged  to  leave  their  employment  and  get  other 
work,  and  have  been  better  since. 

1652.  Have  you  observed  any  effect  upon  infant 
life  ? — I  think  that,  from  the  vapour,  if  a  chUd  should 
get  bronchitis,  or  inflammation  of  the  lungs,  it  would 
be  in  a  worse  position  than  if  it  Wiis  breathing  a  more 
salubrious  atmosphere. 

1653.  After  making  these  inquiries,  did  any  remedy 
for  these  evils  suggest  itself  to  you  ? — With  regard  to 
the  brook,  I  recommended  that,  as  the  waste  heaps  were; 
there,  and  could  not  be  very  easily  removed,  the  acids 
should  be  kept  out  of  the  brook  ;  and  that,  though  it 
would  not  altogether  stop  the  evil,  would  reduce  it 
to  a  minimum,  as  I  thought. 

1654.  Was  anything  done  after  that  recommenda- 
tion ? — I  have  not  heard  of  anything  being  done  ;  the 
brook  has  been  from  time  to  time  tested,  and  some 
works  turn  out  less  acids  than  others,  but  still  the 
water  of  the  brook  is  always  in  a  state  of  acidization. 

1655.  To  whom  did  you  make  these  recommenda- 
tions ? — To  the  corporation  themselves. 

1656.  Do  you  know  whether  they  took  any  steps  in 
consequence  ? — They  took  no  steps  at  all ;  they  wished 
to  do  so. 

1 657.  Are  you  aware  whether  they  brought  any  pres- 
sure to  bear  upon  the  manufacturers  ? — They  brought 
no  pressure,  I  think,  beyond  just  public  opinion  ;  and, 
perhaps,  it  resulted  in  the  manufacturers  setting  their 
houses  a  little  more  in  order,  and  turning  out  less 
stuff. 

1658.  Then  do  you  think  that  the  condition  of  the 
Sankey  Brook  is  better  than  it  has  been  ? — I  could 
not  say  that  the  brook  is  any  better. 

1659.  Has  the  number  of  works  at  St.  Helen's 
increased  of  late  years  ? — Yes,  they  have  increased 
in  number,  and  some  of  them  have  doubled  them- 
selves.   They  have  enlarged. 

1660.  So  that  altogether  the  increase  of  manufac- 
turing activity  is  very  great  there? — Yes. 

1661.  Were  you  there  in  1863  ? — I  was. 

1662.  And  before  1 863  ? — Yes.  I  have  been  there 
for  28  years. 

1663.  Did  you  observe  any  advantage  from  the 
enforcement  of  the  Alkali  Act  of  1863  ? — Yes,  I 
think  that  good  has  been  done  by  it  ;  but  the  increase 
of  the  works  and  the  enlargement  of  the  old  works 
have  sometimes  neutralized  the  good.  It  would  have 
been  better  if  the  number  of  works  had  remained  as 
they  were  at  that  time. 

1664.  Are  there  any  works  which  are  not  under 
one  or  other  of  the  two  Alkali  Acts  ? — The  copper 
works  turn  out  a  very  great  deal  of  sulphur  every 
day. 

1665.  Are  those  copper  works  under  inspection  or 
not ;  are  they  copper  works  which  adopt  what  is 
called  the  wet  process  ? — No,  not  the  wet  process,  but 
the  dry  process. 

1666.  They  are  not  under  inspection  ? — They  are 
not  under  inspection. 

1667.  Have  they  increased  largely  ? — Yes,  they 
have  doubled  perhaps  since  I  have  been  at 
St.  Helen's. 

1668.  In  number,  or  iu  size  ? — I  think  in  number. 


1669.  How  many  of  them  are  there  ? — About  half 
a  dozen  now. 

1670.  Do  you  observe  any  particular  effects  in  the 
immediate  neighbourhood  of  these  works,  different 
from  those  which  you  observe  in  the  neighbourhood 
of  the  alkali  works  ? — I  have  not  seen  anybody  suffer 
from  the  copper  works  themselves,  but  I  think  that 
the  atmosphere  suffers  from  them  ;  the  copper  works 
are  a  contingent  towards  the  general  pollution. 

1671.  Have  you  any  observations  to  make  as  to  the 
effect  upon  vegetation  ? — It  is  very  bad  with  the 
drift  of  the  wind  in  the  east  and  south-east  portions  of 
the  town. 

1672.  (Pi'ofessor  Roscoe.)  Can  you  tell  us  the 
exact  plan  which  you  suggested  for  separating  the 
acid  drainage  from  the  other  drainage  of  which  you 
have  spoken  ? — I  did  not  suggest  any  mode  of  doing 
it,  but  only  that  it  should  be  done. 

1673.  Up  to  the  present  time  the  Corporation  of  Saint 
Helen's  are  not  taking  steps  to  carry  out  your  sugges- 
tions ? — No,  thoy  are  not. 

1674.  You  have  stated,  I  tliink,  that  the  sulphu- 
retted liydrogtn  is  not  evolved  in  St.  Helen's  itself;  is 
that  Ircause  the  waste  heaps  lie  beyond,  or  because 
the  acid  is  not  discharged  into  the  heaps  until  a 
further  point  is  reached  ? — It  is  because  the  waste 
heaps,  though  in  the  borough,  are  really  below  the 
drainage  of  the  town  by  a  mile  or  so ;  but  the  acids 
have  been  in  the  brook  for  half  a  mile,  or  a  mile, 
before  they  come  in  contact  with  the  waste  heaps. 

1675.  Then  there  can  be  no  evolution  of  sulphu- 
retted hydrogen  in  the  sewers  of  the  town  of 
St.  Helen's  arising  from  that  cause  ? — With  one 
exception ;  there  is  one  waste  heap  and  works  which 
are  on  the  west  of  St.  Helen's.  These  works  are 
not  on  the  brook,  and  the  waste  heaps  are  not  on  tlie 
brook,  but  the  acid  finds  its  way  th'rough  the  sewers 
of  Greenbank,  and  gets  into  the  brook.  With  that 
exception  all  the  waste  heaps  are  below  the  town. 

1676.  But  the  drainage  from  the  Greenbank  waste 
heaps  comes  into  the  town  7 — It  does  ;  it  partly  goes 
into  the  soil,  and  some  of  it  finds  its  way  into  the 
sewers,  and  then  it  comes  from  the  sewers  into  the 
common  sewer  of  the  town,  into  the  brook. 

1677.  With  reference  to  the  effect  upon  health, 
have  you  any  statistics  of  the  death-rate  iu  the 
district  ? — No,  it  is  not  possible,  I  think,  to  furnish 
cases  of  illness  from  these  causes,  because  they  are 
rather  mixed  up  with  other  causes.  I  said  at  the 
beginning  of  my  evidence  that  they  did  not  so  much 
of  themselves  produce  illness.  Some  of  the  workmen 
are  made  ill,  but  I  am  now  speaking  of  the  public. 
The  mortality  is  above  the  average  of  all  England, 
and  perhaps  very  much  like  manufiicturing  towns  in 
England  the  mortality  is  excessive,  and  the  zymotic  or 
infectious  diseases  are  above  the  average  of  the  country. 

1678.  {Mr.  Abel.)  Does  the  sewage  of  St.  Helen's, 
and  the  neighbourhood,  find  its  way  into  the  Saukey 
Brook  ?— All  of  it. 

1679.  And  I  suppose  that  the  acid  passing  through 
is  mixed  with  the  sewage  which  also  has  sulphuretted 
hydrogen  in  it  ? — I  should  think  so,  but  it  is  not  very 
perceptible  until  you  come  to  the  waste  heaps. 

1680.  Does  the  deposition  of  waste  still  continue 
along  Sankey  Brook  ? — It  does. 

1681.  {Mr.  Stevenson.')  Is  the  birth  rate  in 
St,  Helen's  unusually  high  ? — It  is  unusually  high, 
generally  about  44  or  45  per  thousand. 

1682.  {Chairman.)  What  is  the  death  rate  ? — Last 
year  it  was  23,  but  the  year  before  it  was  31  ;  it  was 
last  year  the  same  as  London. 

1H83.  {Mr.  Stevenson.)  Would  not  the  unusually 
high  birth  rate  partly  account  for  the  exceptional 
death  rate  ? — I  think  that  it  ought  not  to  be  so  in  a 
healthy  district;  but  in  an  unhealthy  district  the 
more  children  there  are  born  the  more  food  there  is 
for  the  zymotic  diseases,  for  scarlatina  and  those 
things. 

1684.  Is  it  not  the  fact  that  the  greatest  amount  of 
mortality  is  always  among  young  children  ? — Yes, 
half  of  our  death  rate  is  among  children  under  five. 
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1685.  As  a  general  rule  ? — As  a  general  rule. 

1686.  Applying  that  general  rule  to  St.  Helen's,  it 
would  partly  account  for  the  unusual  death  rate  there, 
would  it  not  ? — Yes  ;  from  its  not  being  very  healthy 
it  does  account  for  it. 

1687.  Was  any  plan  devised  to  take  the  acid 
drainage  away  separately  from  the  Sankey  Brook  ? — 
No  plan. 

1688.  No  estimate  of  cost  was  made  for  taking  the 
acid  to  the  Mersey  separate  from  the  Sankey  Brook  ? 
— I  have  never  heard  of  it ;  that  would  be  a  manu- 
facturer's scheme,  I  suppose. 

1689.  I  do  not  know.  I  ask  you  whether  any  such 
scheme  was  devised  ? — I  never  heard  of  it. 

1690.  Failing  any  separate  method  of  taking  the 
acid  drainage  to  the  Mersey,  the  only  other  natural 
drainage  is  Sankey  Brook  ? — That  is  all. 

1691.  {Chairinan.)  Is  it  necessary,  in  order  to  get 
rid  of  the  acid,  that  it  should  be  sent  either  into  the 
Sankey  Brook,  or  into  the  Mersey ;  is  there  no  third 
course  apart  from  usiug  the  natural  water  courses  ? 
— They  use  the  muriatic  acid  for  certain  purposes. 

1692.  The  question  which  I  ask  you  is,  whether 
there  is  no  means  of  keeping  it  out  of  the  water 
courses  altogether  ? — I  have  not  heard  of  any  feasible 
plan  beyond  utilising  it  for  chlorine  purposes. 

1693.  {Admiral  Hornby.)  When  you  tell  us  that 
the  rate  of  mortality  is  higher  than  the  average,  have 
you  any  means  of  judging  whether  one  side  of  the 
town  is  more  healthy  than  the  other  ? — No,  I  have 
not. 

1694.  You  do  not  think  that  the  east  side  is  less 
healthy  than  the  west  ? — I  do  not  know  that  by 
statistics.  I  cannot  prove  it,  but  I  have  an  impression, 
and  other  medical  men  share  it  with  me,  that  it  is 
an  unhealthy  district. 

1695.  How  in  your  own  mind  would  you  account 
for  that,  if  it  should  be  so  ? — I  think  that  the  presence 
of  sulphuretted  hydrogen  will  naturally  make  a 
district  less  healthy. 

1696.  Yes,  but  is  it  tluxt  there  is  a  prevalence  of 
westerly  winds  ? — Yes  ;  that  is  the  point. 

1697.  I  fancy  that  there  are  several  manufactures 
at  St.  Helen's,  and  tliat  there  are  several  glass  and 
plate  glass  works  at  St.  Helen's  :  those  are  not  under 
inspection  ? — No. 

1698.  Do  they  eject  any  gases,  or  vapours  ? — Yes. 
I  have  spoken  about  the  copper  works  giving  out  a 
groat  portion  of  sulphurous  acid,  and  sulphuretted 
hydrogen,  and  the  glass  works  do  the  same  by  using 
salt  cake  instead  of  what  they  formerly  used. 

1699.  With  respect  to  these  questions  coming 
before  the  members  of  the  Corporation,  I  suppose 
that  the  members  of  the  Corporation  themselves  are 
generally  manufacturers? — A  portion  o£  them. 

1700.  (  Viscount  Midlcton.)  You  are  aware  that  the 
Alkali  Act  of  1863  was  two  years  ago  extended,  and 
amended,  by  the  Act  of  1874  ? — Yes. 

1701.  Have  you  perceived  any  advantage  to  the 
district  of  St.  Helen's  from  the  operation  of  that 
latter  Act ;  have  matters  improved  in  any  way  ? — 

The  wituei 


I  have  not  observed  it.    I  should  not  have  noticed  that  j)r 
there  had  been  such  an  Act  except  that  I  have  heard    R.  McNicoU. 

of  it.    I  have  not  observed  the  good  effects  of  it.   

The  manufacturers  are  more  care&l  than  they  were  13  Oct.  1876. 
m  former  years ;  each  manufacturer  is  more  careful. 

1702.  Are  you  of  opinion  that  the  evils  of  which 
you  complain  can  be  either  totally  prevented,  or 
partially  mitigated,  by  any  action  of  the  Legislature  ? 
— I  think  that  with  regard  to  the  brook  something 
might  be  done  with  it,  so  that  the  drainage  might 
be  kept  out  of  the  brook. 

1703.  Are  you  satisfied  with  the  inspection  as  it 
is  ai  present  carried  out ;  or  do  you  think  that  the 
inspectors  want  more  power,  or  more  vigilance  ? — 
The  inspector  carries  out  his  duty,  but  he  has  a  very 
small  part  to  do  ;  he  has  nothing  tu  do  with  the 
brook,  which  is  the  evil  that  we  complain  of. 

1704.  (il/r.  Wilhraham  Egerton.)  How  long  is  the 
noxious  part  of  the  brook  ? — A  mile  and  more. 

1705.  What  is  the  width  of  the  brook  ? — About 
the  width  of  this  room. 

1706.  Is  it  too  large  to  culvert  it  over? — No,  it 
is  covered  over  in  certain  portions  in  the  town  where 
the  land  is  wanted  and  is  utilized. 

1707.  Then  it  is  merely  a  question  of  expense  as 
to  culverting  over  the  whole  of  it  ? — It  could  be  done, 
but  the  evil  would  only  be  delayed,  it  would  be  some- 
where. 

1708.  You  mean  that  the  gases  would  accumulate 
in  the  culverted  part,  and  would  come  out  some- 
where ? — Yes. 

1709.  With  regard  to  the  death  rate,  is  the  popu- 
lation of  St.  Helen's  a  fluctuating  population ;  by 
fluctuating  I  mean  migratory  ? — As  a  manufacturing 
town  I  thiids  tiiat  it  is. 

1710.  Do  people  come  there  young,  and  marry,  and 
go  away  to  die  ? — I  believe  that  some  find  themselves 
obliged  to  go  away. 

1711.  What  proportion  of  the  deaths  are  under 
50  ? — I  am  not  prepared  to  say  what  they  are  under 
50,  but,  as  I  have  said,  half  the  deaths  are  under  five. 

1712.  If  there  are  an  unusual  number  of  young 
people  in  the  town,  and  a  great  number  of  children 
born,  of  course  it  would  increase  the  death  rate  of 
children  in  proportion  to  the  usual  amount  of  popula- 
tion ? — Yes,  it  must  be  so. 

1713.  Are  you  aware  whether  many  of  those 
persons  have  to  leave  the  town  in  consequence  of 
bad  healtli  ? — I  have  not  heard  so  much  of  famihes 
leaving,  but  individual  men  who  are  in  the  works 
have  sometimes  to  leave  their  occupation. 

1714.  Are  the  surviving  children  who  grow  up, 
unhealthy  ? — Not  particularly  ;  the>  have  got  used 
to  the  atmosphere. 

1715.  In  fact  only  the  strong  ones  live,  I  suppose  ? 
— Yes,  the  survivors  are  the  fittest. 

1716.  Then  the  death  rate  is  not  altogether  a  test 
of  the  disease  which  is  prevalent  in  the  town  ? — 
Perhaps  not  altogether  ;  I  think  that  some  leave  the 
town. 

withdrew. 


Me.  Strethill  Wright  examined. 


1717.  {Chnirman.)  I  believe  that  you  come  all  the 
way  from  Glasgow  to  give  evidence  ? — I  am  at 
present  resident  at  Noi'thwich. 

1718.  Have  you  had  experience  in  Glasgow  ? — 
Yes. 

1719.  In  the  neighbourhood  of  some  chemical 
works  ? — I  was  three  years  medical  officer  of  the 
Barony  Parochial  Hospitiil,  which  is  situated  about 
a  mile  and  a  half  from  St.  Rollox  Chemical  Works. 
The  products  of  manufacture  in  the  St.  Rollox 
Chemical  Workw  are  bleaching  powder,  carbonates, 
and  bicarbonates  of  soda,  sulphuric  acid,  soap  and 
soda  ciystal. 

1720.  What  effects  did  you  observe  upon  the 
invalids  in  that  hospital  ^ — We  had  a  very  large 
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per-centage  of  persons  in  that  hospital  suflfering  from 
diseases  of  the  chest  ;  we  treated  on  an  averao-c  500 
cases  of  diseases  of  the  chest  and  lungs  and°  heart 
in  that  hospital  in  the  course  of  a  year,  and  I  was 
frequently  struck  with  the  fact  that  on  the  days  when 
the  fumes  from  the  chimney  were  brought  over  the 
hospital  the  patients  sufli'ering  from  cardiac  disease 
and  from  consumption  spat  blood,  and  the  expecto- 
rations of  other  patients  and  their  difficulty  of 
breathing  were  much  increased.  When  I  first 
resided  there  myself  I  suflJered  constantly  from  sore 
throat  from  going  over  the  hospital,  and  from  bleeding 
from  the  gums  and  mouth  ;  and  my  assistants,  who 
were  hearty  young  men  when  they  came  there',  also 
suffered  at  intermittent  periods  in  the  same  way. 


Mr, 

Wright. 
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Minutes  op  evidence  taken  before  the 


Mr.  1721.  In  what  year  was  that? — I  Avas  resident 

S.  Wright.     there  ^or  the  last  three  years.    I  was  in  residence  in 

  May  ]h73,  and  continued  until  1876. 

13  Oct.  1876.       J 722.  Were  you  aware  whether  the  Alkali  Act 
~         was  enforced  in  that  manufactoiy  ? — I  cannot  say  as 
to  that  ;  I  have  no  information  upon  it. 

1723.  Did  you,  or  did  anybody  connected  with  the 
hospital,  take  any  steps  in  consequence  of  the  ill 
effects  produced  on  the  hospital  patients  by  the  smoke, 
to  remedy  that  evil  ? — No,  not  that  I  heard  of. 

1724.  You  perhaps  were  not  aware  that  there  was 
a  remedy  ? — I  was  not  aware  that  there  was  a  remedy. 

1725.  Have  you  had  any  experience  of  the  effect 
of  this  smoke  upon  vegetation  ? — Yes,  I  made  several 
observations  as  to  the  effect  of  it  upon  vegetation, 
and  I  noticed  that  the  vegetation  for  six  miles  out 
was  affected  by  the  smoke  of  St.  KoUox.  The  pre- 
valent winds  in  that  part  of  Glasgow  are  westerly 
winds,  so  that  the  smoke  was  carried  to  the  east,  and 
for  six  miles  to  the  east  of  Glasgow  the  trees  showed 
the  effect  of  the  smoke,  and  the  grass  suffered  very 
much.  I  have  noticed  frequently  that  when  the  wind 
blew  from  the  east  for  two  or  three  days  the  grass 
grew,  but  if  the  wind  changed,  and  if  we  had  12 
hours  of  this  smoke,  the  grass  withered  down  to  the 
roots  ;  you  could  notice  the  effect  of  the  smoke  for 
12  hours  upon  the  grass. 

1726.  Glasgow  is  a  very  large  manufacturing  town, 
I  think,  as  well  as  a  very  populous  town  ? — It  is. 

1727.  And  the  prevailing  winds,  as  you  say,  arc 
westerly  ? — Yes. 

1728.  How  did  you  distinguish  the  effects  of  the 
vapours  proceeding  from  this  manufactory  from  the 
effects  of  the  smoke  and  other  vapours  proceeding 
from  Glasgow  ? — We  tasted  them. 

1729.  You  have  spoken  of  the  effect  upon  vegeta- 
tion for  six  miles  to  the  east  of  Glasgow  ? — I  do  not 
know  that  I  ever  analysed  the  smoke,  but  the  carbon 
from  other  works,  that  is  to  say,  simply  the  carbon 
of  smoke,  is  not  said  to  liave  a  very  injurious  effect 
upon  vegetation  as  fur  as  I  know. 

1730.  Were  these  the  only  works  Avhich  emitted 
vapours  of  this  peculiar  character  ? — I  think  that 
those  were  the  only  works  that  I  know  of  in  that 
district.  We  could  quite  distinguish  the  smoke  from 
St.  Rollox  from  the  smoke  from  the  other  cliimneys ; 
we  tasted  it,  and  felt  it  in  our  eyes  ;  and  I  also  noticed 
that  when  it  was  tasted  in  the  hospital  wards  many 
of  the  patients  spat  blood. 

1731.  {Earl  Percy.)  When  you  speak  of  diseases 
of  the  chest,  what  diseases  do  you  refer  to  ? — Chronic 
bronchitis,  acute  bronchitis,  cardiac  disease,  and  pul- 
monary consumption. 

1732.  Did  those  occur  in  persons  who  had  lived  in 
the  other  works  ? — No.  Our  hospital  comprises  a 
very  large  district  in  Glasgow,  namely,  the  Barony ; 
the  Barony  forms  a  very  largo  circle  in  Glasgow,  so 
that  patients  come  from  all  parts  of  Glasgow. 

1733.  Why,  then,  do  you  attribute  these  diseases  to 
the  effects  of  the  smoke  ? — I  do  not  trace  the  pulmo- 
nary diseases  in  their  origin  to  the  smoke,  but  I  speak 
of  the  effects  of  the  smoke  upon  persons  already  suffer- 
ing from  pulmonary  diseases. 

1734.  {Professor  Roscoc.)  If  you  Avere  able  to  trace 
distinctly  at  a  distance  of  six  miles  the  effects  of  the 
St.  Rollox  smoke,  what  would  have  been  the  effects 
produced  at  distances  less  than  that,  between  the 
chimney  and  the  position  which  you  occupied  ? — I 
ought  to  explain  that  the  hospital  was  situated  about  a 
mile  and  a  half  from  the  smoke. 

1735.  Y"ou  spoke  of  having  traced  the  effect  of  dete- 
rioration to  vegetation  at  a  distance  of  six  miles  ? — 
Yes. 

1736.  I  wish  to  know  whether  you  observed  any 
effects  between  the  six  miles  and  the  point  at  which 
the  works  are  situated  ? — It  was  an  increasing  deterio- 
ration to  vegetation.  In  the  neighbourhood  of  the 
works  round  us  the  trees  did  not  grow  at  all,  they 
were  stumps ;  and  1  was  informed  by  a  farmer  in  the 
neighbourhood  that  he  could  not  grow  wheat  crops. 

The  witne 


In  the  neighbourhood  of  the  works  the  trees  were 
withered,  and  the  farmer  could  not  grow  wheat  crops. 
I  suppose  that  it  did  not  pay  him,  as  the  quality  was 
so  bad. 

1737.  Are  you  aware  whether  any  complaints  have 
been  made  by  the  farmers  and  persons  holding  pro- 
perty or  land  in  that  district  ? — I  do  not  know 
whether  any  formal  complaint  has  been  made.  Many 
persons  complained  to  me  of  the  effect  of  the  fumes, 
both  upon  the  vegetation  and  upon  their  personal 
health.  < 

1738.  {Mr.  Abel.)  Are  there  not  some  very  large 
potteries  in  Glasgow  ? — I  believe  that  there  are  some 
brick  Avorks  in  the  neighbourhood  of  Glasgow. 

1739.  Are  there  not  also  veiy  extensive  potteries  ? 
— I  have  no  experience  in  that  respect. 

1740.  {Mr.  Stevenson.)  Are  there  not  large  glass 
works,  as  well  as  large  potteries,  in  the  neighbourhood 
of  Glasgow  ? — I  believe  so. 

1741.  Is  there  not  Messrs.  Bell's  pottery? — I  do 
not  know. 

1742.  Is  not  the  Glasgow  climate  in  any  case  a  very 
severe  one  for  illnesses  of  the  chest  ? — I  do  not  know 
that  it  is.  It  is  very  difficult  to  judge  of  the  natural 
Glasgow  climate  apart  from  the  made  Glasgow  climate  ; 
but  the  climate  of  the  west  coast  of  Scotland  is  not  a 
bad  climate. 

1743.  Do  you  know  the  new  Fever  Hospital  at 
Glasgow  ? — Yes. 

1744.  How  far  is  it  from  these  works  ? — About  the 
same  distance,  about  a  mile  and  a  half.  There  are  two 
fever  hospitals ;  there  is  one  in  Parliamentary  Road, 
close  to  the  works,  and  there  is  another  at  a  distance. 

1 745.  Are  you  aware  that  the  site  of  that  new  Fever 
Hospital,  close  to  the  works,  was  selected  after  long 
consideration  ? — I  believe  that  it  was. 

1746.  And  that  it  was  ultimately  decided  to  put  it 
close  to  the  works  ? — Yes ;  but  I  should  explain  to 
the  Commissioners,  with  regard  to  that,  that  I  only 
speak  of  the  effects  of  the  St.  Rollox  Avorks  upon  the 
diseases  Avhich  I  specified,  bccavise  it  is  held  by  many 
authorities  that  tliesc  fumes  are  to  a  certain  extent 
disinfectant  Avith  regard  to  epidemic  diseases,  such  as 
low  fevei',  typhoid,  scarlet  fever,  and  so  on.  I  only 
spoke  of  diseases  of  the  chest  and  lungs,  and  heart 
disease,  and  pulmonary  consumption. 

1747.  What  makes  you  so  sure  that  the  gases  which 
you  speak  of  come  from  the  St.  Rollox  Chemical 
Works  ? — Because  we  tasted  them,  and  avc  noticed  the 
smoke. 

1748.  Did  you  see  the  smoke  ? — Yes. 

1749.  Coming  from  Avhere  ? — St.  Rollox  chimney. 

1750.  What  chimney  ? — The  high  chimney. 

1751.  If  you  were  told  that  no  muriatic  acid  liad 
come  up  that  chimney  for  23  years,  Avhat  conclusion 
Avould  you  draAV  ? — I  do  not  know  that  I  should  draw 
any  conclusion.  I  only  knoAV  that  I  tasted  the  effect 
of  some  acid.    I  do  not  know  that  it  Avas  muriatic  aeid. 

1752.  {Viscount  Midleton.)  Does  any  remedy  occur 
to  you,  Avhich  can  be  put  in  force  by  legislative  enact- 
ment, which  Avould  stop  the  state  of  things  Avhich  you 
have  described  ? — I  have  no  experience  as  to  the  con- 
dition of  the  smoke.  I  only  know  the  effect  of  the 
vapour,  as  a  medical  man,  upon  health  ;  but  I  have  no 
knowledge  of  the  manufacturing  process. 

1753.  {3Ir.  Wilbraham  Egerton.)  Am  I  to  under- 
stand that  you  reside  at  Nortliwich  ? — At  present  I  do. 

1754.  As  medical  officer  there? — As  a  medical  man. 

1755.  Can  you  speak  of  the  state  of  vegetation 
betAveen  Nortliwich  and  Winsford  ? — I  know  the  state 
of  vegetation  at  Winsford.  I  have  been  at  Winsford. 
I  have  only  been  resident  at  North Avich  fortAvo  months, 
and  I  really  cannot  speak  from  my  experience  there. 

1756.  Is  the  effect  on  vegetation  at  all  apparent 
from  the  works  at  Winsford  and  Northwicli  ? — I  have 
once  been  at  Winsford,  and  Avas  struck  by  the  barren 
aspect  of  the  country  round  Winsford;  the  hedges 
seem  to  have  suflFered  very  much. 

1757.  Is  it  better  or  worse  than  it  is  round  Glas- 
gow ? — It  is  rather  better  than  Glasgow. 

s  withdrew. 
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Mr.  Alexander  Craig  McMiken  examined. 


1758.  (C/iairman.)  Do  joii  occupy  Moat  House 
Farm,  near  St.  Helen's  ? — Yes. 

1759.  It  is  a  lai-ge  farm,  I  think  ? — Yes. 

1760.  How  many  acres  ? — I  occupy  320  odd  acres. 

1761.  How  far  do  you  live  from  St.  Helen's  ? — 
About  four  miles  by  road. 

1762.  Have  you  experienced  any  ill  effect  from  the 
neighbourhood  of  St.  Helen's  ? — Y'^es. 

1763.  Of  what  sort  ? — When  the  smoke  has  come  it 
has  injured  the  crop  in  every  way— the  trees  and 
hedges. 

1764.  How  long  have  you  been  there  ? — Thirteen 
years. 

1765.  Have  you  been  suffering  during  the  whole 
of  that  time  ? — I  farmed  for  the  first  seven  years  for 
the  owner,  Mr.  Lyon,  and  I  am  now  farming  for 
myself. 

1766.  How  far  are  you  from  the  nearest  works  ? — I 
should  say  about  a  mile  ;  it  is  more  than  a  mile  by 
road,  but  it  is  a  mile  straight  across. 

1767.  Whose  works  are  those  ? — Newton  Keates 
and  Company's  Works. 

1768.  What  sort  of  works  are  they  ;  what  do  they 
manufacture  there  ?  —  They  are  principally  copper 
smelting  works. 

1769.  Have  the  trees  upon  your  farm  suffered  at  all  ? 
—Yes. 

1770.  To  what  extent?— To  the  extent  that  I  do 
not  think  that  there  is  now  a  healthy  tree  on  the  whole 
farm. 

1771.  Have  the  fences  suffered? — The  fences  are 
gradually  going  every  year. 

1772.  Arc  there  any  which  are  gone  ? — Y''es  ;  we 
have  been  obliged  to  put  in  a  deal  of  stumps  and  wire, 
during  our  time,  as  a  substitute  for  thorn  hedges. 

1773.  I  suppose  that  although  those  sort  of  fences 
may  l)e  good  as  against  the  trespass  of  cattle,  they  arc 
not  very  good  as  against  the  trespass  of  the  wind  ? — ■ 
They  are  no  shelter  whatever. 

1774.  What  sort  of  efl'ect  do  the  vapours  produce 
upon  your  various  crops;  upon  the  corn, for  instan.;e  ? 
— So  fiir  it  has  been  on  the  top,  according  to  the  ex- 
tent of  the  vapours  ;  it  has  not  been  very  heavy  ;  it 
has  not  gone  very  far  down.  Wliere  it  has  been  several 
times  in  rotation  it  has  burnt  off  a  good  bit,  say  four 
or  five  inches. 

1775.  Does  it  aftect  the  value  of  the  grain  that  you 
send  to  market  ? — Oh,  yes. 

1776.  To  what  extent  do  you  think,  taking  one  year 
with  another,  it  has  affected  it  ? — It  depends  upon  the 
time  at  which  it  comes.  If  it  comes  shortly  before 
the  reaping  time  it  spoils  the  corn,  and  therefore  it  is 
of  less  value  ;  if  it  comes  earlier  in  the  sr.i;  on  il  uinkv  s 
the  corn  light  an.l  porr. 

1777.  It  shiivels  it  up?- Yes. 

1778.  What  effect  has  it  upon  the  straw  ?— Nothing 
much  upon  the'  straw  ;  it  darkens  the  colour  a  little, 
and  it  makes  the  straw  shorter  according  to  the  extent 
of  the  smoke. 

1779.  What  eftect  has  it  upon  your  clover  crops  ? 
— It  has  a  very  l)ad  eftect  upon  clover. 

1780.  In  what  Avay  ? — It  burns  the  leaf  through 
entirely,  and  it  remains  in  a  shrivelled  state  ;  and  when 
you  come  to  cut  it  and  get  it,  it  all  goes  away,  and 
you  lose  it. 

1781.  How  is  it  as  to  hay? — The  hay  is  rather  a 
harder  and  stronger  substance  ;  it  is  not  so  leafy,  but 
still  it  depreciates  the  value  of  the  hay  very  much. 

1782.  Does  it  produce  any  eftect  upon  your  cattle  ? 
— I  am  not  aware  that  it  produces  much  effect  on  the 
cattle  as  regards  their  health,  but  I  am  perfectly  aware 
that  it  injures  the  pasture. 

1783.  Do  you  keep  milch  cows  ? — No,  we  do  not 
keep  milch  cows,  except  only  a  few  for  the  convenience 
of  the  house. 

1784.  Have  you  made  any  observations  as  to  the 
yield  of  milk  by  those  cows  that  you  keep  ? — No,  I  do 
not  know  that  I  have  paid  very  much  attention  to  that 
point  particularly. 
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1785.  You  rent  this  farm,  I  presume  ? — Y"es. 

1786.  Do  you  pay  the  same  rent  now  that  you  did 
seven  years  ago  ? — I  havd^ not  quite  so  much  land  as  I 
had  seven  years  ago.  I  have  57  acres  less  ;  but,  taking 
tliat  oft",  I  am  as  near  the  same  rent  as  possible. 

1 787.  Have  you  ever  applied  for  compensation  for 
damage  done  to  your  crops  ? — Yes. 

1788.  To  whom? — In  the  first  place  I  apjilied  to 
the  Bold  Smelting  Company. 

1789.  What  answer  did  they  give  you  ? — They 
paid  me  by  agreement ;  they  generally  abated  the 
bill  a  little  bit,  but  they  always  paid  when  I  claimed 
from  them. 

1790.  Did  they  pay  Avhat  you  asked  ? — They  used 
to  make  me  an  oft'er ;  it  was  somewhat  less  than  what 
I  asked. 

1791.  They  have  disappeared? — Yes;  they  have 
disappeared  altogether. 

1792.  Have  you  had  anything  to  do  with  any  of 
the  other  manufacturers  ? — Yes. 

1793.  Have  you  found  them  equally  agreeable  to 
deal  with  ? — Not  quite. 

1794.  Have  you  got  anything  out  of  them  ? — Y^es. 

1795.  On  many  occasions? — I  am  not  certain  of 
the  quantity  of  times. 

1796.  Have  you  on  the  whole  been  much  a  loser 
in  consequence  of  these  vapours,  taking  into  con- 
sideration the  amount  of  compensation  which  you 
have  received  in  respect  of  them  ? — Y'es ;  all  that  I 
have  received  I  do  not  consider  is  anything  of  con- 
sequence very  much  to  assist  me  ;  I  never  received 
anything  like  one  quarter  of  compensation  at  any 
rate. 

1797.  [Earl  Perci/.)  What  amounts  have  you  re- 
ceived in  compensation  from  any  of  these  works  ? — 
Mr.  I'homas  Henry  Lyon  sued  Newton  Keates  and 
Company  for  a  bill  of  120/.,  and  he  received  by  the 
arbiter's  award  40/.  ;  one  third. 

1798.  Was  that  for  yourself  ? — I  was  farming  then 
for  Mr.  Lyon  ;  I  understood  by  the  award  that  it  was 
considered  that  Mr.  Lyon  was  perfectly  entitled  to  it 
all,  but  the  gentleman  that  awai'ded  it  did  not  consider 
that  Newton  Keates  and  Company  were  liable  to 
pay  it  all,  and  he  left  Mr.  Lyon  at  liberty  to  sue 
anyone  else,  if  he  thought  proper,  for  the  remainder. 

1799.  {Chairman.)  Did  he  do  so  ? — No. 

1800.  {Earl  Percy.)  Is  that  the  sort  of  amount 
which  you  have  been  receiving  from  time  to  time  as 
compensation,  namely,  40/.  ? — That  was  the  one  case. 

1801.  Is  there  any  other  cnse  that  you  can  tell  us 
about  ? — We  have  had  no  cases  after  that.  In  my 
ini-tance  I  find  that  it  is  no  benefit  to  me,  because 
they  will  not  pay  the  bills,  and  by  the  time  that  you 
get  the  money  yon  would  rather  be  a  loser,  because 
you  have  to  spend  more  than  they  pay  ;  therefore  I 
have  not  made  a  claim. 

1802.  How  long  is  it  since  you  made  a  claim  ? — I 
cannot  quite  say  now. 

1803.  You  said  that  the  cattle  did  not  suffer,  but 
that  you  thought  that  the  pasture  did.  What  reason 
have  you  for  sujiposing  that  tlio  pasture  sufters  if  the 
cattle  do  not  ? — 1  can  see  it  quite  distinctly  upon  tlie 
tops  of  the  leaves  of  the  grass;  I  cannot  judge  of  its 
eftect  upon  the  cattle  (pute  so  well. 

1804.  Do  you  keep  the  same  cattle  on  your  farm 
for  any  length  of  time  ? — No  ;  we  generally  have  a 
fresh  stock  of  cattle  in  tlie  course  of  a  year. 

1805.  {Professor  Roscoe.)  Do  you  attribute  all  the 
damage  you  sustain  on  your  farm  to  the  works  you 
have  mentioned  of  Messrs.  Newton  Keates  and 
Company  ? — No  ;  I  do  not  attribute  it  all  to  those 
works,  but  the  greatest  amount  of  it,  being  nearest 
to  those  works;  and  they,  in  my  opinion,  putting  out 
the  strongest  and  severest  smoke. 

1806.  There  are  works  at  old  St.  Helen's  behind 
them,  are  there  not? — Not  quite,  when  it  comes 
direct  on  to  our  farm. 

1807.  What  rent  per  acre 
farm  ? — I  hardly  think  that  is 
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Mr.  A.  1808.  ( Mr.  Stevenson.)  Have  you  made  complaints 

C.  McMiken.        j^jjy  other  manufacturei's  besides  those  you  have 
13  OcTlsTe     icentioned? — No.    I  generally  thought  I  was  right 
'       *    in  taking  the  one  that  was  next  to  me  ;  that  is,  the 
one  that  I  caught  doing  the  damage. 

1809.  What  was  the  cause  of  the  iirst  company 
you  mentioned  having  to  shut  up,  the  Bold  Smelting 
Company  ;  you  say  that  it  no  longer  exists  ? — I  under- 
stood that  it  was  considered  to  be  in  a  very  unsuitable 
place,  and  a  long  way  into  the  country,  and  doing 
that  extent  of  damage  that  they  could  not  possibly 
pay  for  it.    That  is  what  I  understood  about  it. 

1810.  {Admiral  Hornby.)  Did  not  Mr.  Tipping 
])rosecute  the  proprietors  of  those  works  ? — Yes ;  it 
was  done  at  the  instance  of  Mr.  Tipping,  of  Bold 
Hall. 

1811.  And  the  works  were  shut  up  ? — Yes. 

1812.  Since  the  year  1874  have  you  observed  any 
improvement  ;  have  you  suffered  less  from  smoke  or 
vapour  than  before  ? — I  believe  we  did  suffer  a  bit 
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less  for  just  a  short  time  ;  but  my  opinion  is  that  we 
have  had  it  as  bad  this  season  as  ever,  and  that 
whatever  improvement  they  have  made  they  have 
given  it  up. 

1813.  {Viscount  Midlet07i.)  Have  you  been  fai-ming 
for  some  time  ?— Yes  ;  for  thirteen  years  since  I  came 
into  Lancashire. 

1814.  Have  you  found  that  the  last  two  years  of 
your  occupation  have  been  more  profitable  or  less 
profitable  than  the  first  two  or  three  years  ? — Less 
profitable.  I  can  feel  the  farm  altogether  gradually 
depreciating  in  value,  and  for  one  reason,  that  the 
hedges  and  trees  are  going  year  after  year,  and  there- 
fore it  is  becoming  so  plain  ;  there  is  not  a  bit  of 
shelter,  and  it  is  gradually  becoming  of  less  value. 

1815.  Have  you  noticed  any  improvement  since  the 
last  Act  was  passed,  two  years  ago  ? — Yes. 

1816.  I  understand  that  you  complain  of  two 
things:  lirst  of  deficiency  in  the  yield,  and  secondly 
of  deterioration  in  the  quality  ? — Yes. 

withdrew. 


Mr.  W.  Mr.  William  Whitai 

W.  Tipping, 

  1817.  {Chairman.)  You  are  the  owner  of  an  estate 

at  Bold  Hall  ?— Yes. 

1818.  Nen,r  St.  Helen's  ?— Yes. 

1819.  How  far  are  you  from  St.  Helen's,  and  how 
far  from  Widnes  ? — St.  Helen's  is  a  straggling  place, 
and  perhaps  I  am  from  two  to  two  and  a  half  or  three 
miles  from  St.  Helen's. 

1820.  How  far  from  Widnes  ? — I  am  a  mile  or  a 
mile  and  a  half  further  from  Widnes. 

1821.  Have  you  suffered  at  all  from  the  vapours 
proceeding  from  those  two  towns  ? — Yes,  greatly. 

1822.  To  what  extent  have  you  suffered  ? — From 
the  trees  being  killed,  and  my  cattle  have  suffered, 
and  the  farm. 

1823.  Have  you  lost  many  trees? — Yes,  an  im- 
mense number. 

1824.  Has  that  injury  been  increasing  or  dimi- 
nishing of  late  years  ? — It  has  been  more  severe  this 
autumn  than  ever  it  was  before. 

1825.  Have  you  been  obliged  to  cut  down  a  good 
deal  of  timber  this  year  ? — Yes,  I  have  ;  and  I  shall 
still  have  to  do  so. 

1826.  In  consequence  of  the  injury  done  by  the 
smoke  from  St.  Helen's. — Yes. 

1827.  Do  you  trace  the  injury  to  the  trees  specially 
to  St.  Helen's  ? — As  to  what  will  come  down  this 
year,  I  do. 

1828.  Do  you  farm  your  own  land  ? — Yes,  a  good 
deal  of  it. 

1829.  Have  you  observed  any  effect  produced  upon 
the  crops  ? — Yes,  very  great  effect  was  produced 
before  ;  but  not  so  much  this  year,  because  the  wind 
did  not  serve  during  the  time  the  crops  were  on  the 
ground. 

1830.  In  a  bad  year,  what  has  been  the  effect  of  the 
smoke  upon  your  wheat  crops  ? — If  the  wind  comes 
while  the  wheat  or  the  oats  are  in  blossom  it  causes  a 
perfect  failure.    It  is  but  a  chaff  crop. 

1831.  Have  you  ever  had  such  a  crop  as  that? — 
Yes. 

1832.  From  many  acres  ? — I  might  be  speaking  a 
little  incorrectly  about  it ;  but  I  think,  when  it  was  so 
very  bad,  I  had  let  the  land,  and  the  loss  fell  upon 
the  farmer  that  year.  I  have  been  talking  about 
Cheshire  acres,  but  I  have  had  the  farm  in  my  own 
hands. 

1833.  Have  other  crops  suffered  besides  the  wheat 
crop  ? — Yes  ;  I  have  had  crops  of  beans  that  were 
entirely  destroyed. 

1834.  Does  the  smoke  produce  any  injurious  effect 
upon  your  cattle  ? — It  is  the  copper  works  that  have 
most  affected  the  farm.  At  certain  times  it  comes 
dead  upon  it.  They  were  very  close  to  the  house, 
within  half  a  mile  at  one  time.  I  had  as  many  as 
120  head  of  cattle  all  blind  at  once. 

1835.  Did  you  take  any  proceedings  against  the 
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owners  of  those  works? — Yes;  I  obtained  an  injunc- 
tion, and  it  was  stopped. 

1836.  You  obtained  an  injunction  from  the  Court 
of  Chancery,  and  the  mischief  was  stopped  ? — 1  did, 
and  they  carried  the  matter  to  the  House  of  Lords, 
and  it  cost  several  thousand  pounds. 

1837.  Did  you  succeed  in  the  end? — Yes. 

1838.  Was  your  success  worth  the  cost  at  which 
you  had  obtained  it? — Yes;  my  property  would  have 
been  worthless  if  I  had  not  done  what  I  did.  I  should 
have  lost  thousands  of  pounds. 

1839.  Can  you  at  all  estimate,  taking  one  year  with 
another,  the  annual  value  of  the  loss  inflicted  upon 
you  by  these  vapours  ? — I  am  not  able  to  do  that. 

1840.  Has  it  affected  your  rents  ? — No,  I  cannot 
say  that  it  has,  because  rents  have  risen  all  over  the 
country,  as  a  rule. 

1841.  Have  your  rents  risen  in  the  same  proportion 
as  the  rents  of  other  proprietors  ? — I  have  not  had 
occasion  to  raise  any.  I  have  maintained  the  old 
rents. 

1842.  {Earl  Percy.)  You  stated,  I  think,  that  a 
large  number  of  your  cattle  had  been  blinded  by  these 
vapours  ? — Yes  ;  I  had  130  at  one  time  so  affected. 
We  supposed  so,  at  least.  It  was  when  they  were 
close  to  them.    They  came  dead  upon  us. 

1843.  Did  your  cattle  suffer  much  at  that  time  in  a 
general  way  ? — It  was  at  a  time,  either  the  first  or 
second  year  I  was  at  Bold,  that  the  copper  works 
ceased  to  work.  They  only  worked  for  a  very  short 
time  in  1861  and  1862.  I  do  not  think  they  worked 
so  long  in  that  year,  perhaps  two  or  three  months. 

1844.  {Professor  Roscoe.)  In  what  direction  docs 
your  estate  lie  in  lespect  to  St.  Helen's  ? — Nearly 
north-west ;  that  is,  St.  Helen's  lies  from  the  Hall 
nearly  north-west,  and,  if  there  is  a  north-west  wind, 
it  brings  the  smoke  over  the  Hall. 

1845.  If  there  is  a  west  wind  do  you  get  any  smoke  ? 
—No. 

1846.  If  there  is  a  south-west  wind  you  get  the 
smoke  from  Widnes,  and  if  a  north-west  wind  you  get 
it  from  St.  Helen's  ? — It  is  a  contrary  wind  that 
blows  it  from  Widnes  to  what  it  is  from  St.  Helen's. 

1847.  Do  you  attribute  much  of  the  damage  done 
to  the  smoke  from  Widnes  ? — The  smoke  from 
Widnes  has  latterly  done  me  much  damage,  but  the 
works  have  very  much  increased.  In  the  spring  of 
this  year  it  came  when  the  blossom  was  on  the  thorns, 
and  it  withered  them  up  ;  that  was  just  in  the  early 
spring,  and  I  have  not  had  the  wind  on  there — not 
since;  but  from  the  St.  Helen's  works  it  came  and 
took  my  horse  chestnuts.  A  gentleman  in  this  room 
can  speak  to  that,  for  he  saw  it.  They  are  as  black  as 
black  on  the  one  side,  and  fruit  on  the  other.  They 
are  there  now  to  be  seen. 

1848.  {Professor  Abel.)  You  have  stated  that  the 
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cLtraage  clone  this  year  has  been  worse  than  in  pre- 
vious years  ? — Yes  ;  this  autumn. 

1849.  Since  the  copper  works  were  discontinued  ? 
 They  have  been  done  away  with  some  time. 

1850.  {Mr.  Stevenson.)  What  kind  of  works  did 
you  refer  to  as  having  damaged  the  horse  chestnuts  ? 
— I  consider  that  T  received  equally  as  much  damage 
from  the  copper  works  as  I  did  from  the  chemical 
works,  because  the  copper  works  were  nearer  to  me. 
We  do  not  receive  so  much  damage  as  we  did  from 
the  copper  works,  and  I  must  siiy  that  Messrs.  New- 
ton and  Keates  have  spent  a  great  deal  of  money  in 
trying  to  condense  the  acid.  I  believe  that  now  they 
sell  several  hundred  tons  a  year;  but,  at  the  same 
time,  there  are  other  copper  works  further  back,  the 
proprietors  of  which,  I  am  informed,  have  not  spent  a 
single  halfpenny,  one  way  or  the  other.  When  I  had 
my  lawsuit  on,  there  was  not  any  remedy  known.  It 
was  not  known  by  the  best  witnesses,  or  the  most 
scientific  men,  that  copper  can  be  produced  without 
doing  any  damage ;  but  it  is  the  fact  that  it  can  be 
done. 

1851.  Would  you  suggest  that  what  can  be  done 
should  be  done,  and  compulsorily  ? — Yes.  I  brought 
a  second  action  against  Messrs.  Newton,  Keates,  and 
Company,  and  since  then  they  have  spent  a  good 
deal  of  money — I  give  them  their  due, — and  I  got  211. 
and  odd  damages,  and  the  judge  said  that  the  jury 
must  grope  their  way  in  the  dark  as  to  how  they 
apportioned  the  damages,  and  they  put  upon  Messrs. 
Newton,  Keates,  and  Company  2H.  I  wan  willing 
to  go  on  with  the  case,  but  I  took  the  best  advice  I 
could  obtain.  I  consulted  several  eminent  counsel, 
one  of  whom  has  since  been  Attorney-General,  and 
others,  judges,  and  all  of  them  said  that  the  damages 
were  so  small  that  it  would  not  be  worth  our  while 
to  go  any  further  with  a  view  to  obtaining  an  iujimc- 
tion.  Since  then  I  have  been  obliged  to  put  up  with 
what  came. 

1852.  Do  you  think  that  wliat  Messrs.  Newton  and 
Keates  have  done  has  been  so  far  successful  ? — Yes  ; 
it  must  have  been,  when  there  arc  1,300  or  1,400  tons 
of  smelted  vitriol  sold  in  the  mai-ket,  whicli  used  to 
go  up  the  chimney. 

1853.  Would  not  a  greater  improvement  be  effected 
if  the  proprietors  of  other  copper  works  did  the 
same  ? — Yes.  T  believe  that  at  Messrs.  Newton, 
Keates,  and  Company's  works  their  workmen  do  not 
keep  things  at  certain  times  as  they  ought  to  do, 
judging  from  the  strength  of  the  smell.  When  I  go, 
£  am  sure  they  let  it  out  sometimes;  and  it  is  only 
reasonable  to  suppose  that  Messrs.  Newton  and  Keates 
will  not  be  as  strict  in  keeping  the  vapour  close  as  if 
other  people  were  doing  the  same  also. 

1854.  You  think  tiiat  there  is  but  little  indticement 
for  them  to  be  careful,  when  other  manufacturers  do 
not  attempt  to  do  the  same  thing  ? — Most  decidedly. 

1855.  Would  you  recommend  that  these  works 
should  be  put  under  Government  inspectors,  in  the 
same  way  that  the  alkali  and  other  works  are,  or 
under  more  efficient  inspection  ? — Yes. 

1856.  Is  it  your  opinion  that  the  Alkali  Act  has 
worked  beneficially  with  regard  to  that  manufacture  ? 
— Yes.    I  think  it  has  done  a  little  good. 

1857.  Might  it  not  effect  more  good  with  a  better 
system  of  inspection  ? — With  more  efficient  inspection. 

1858.  And  still  more  good  would  be  done  if  copper 
works  were  included  in  tliat  inspection? — Yes. 

1859.  {Mr.  W'dhraham  Eyerton.)  Are  you  aware 
that  there  is  a  large  glass  works  in  the  neighboui-hood 
of  St.  Helen's? — Yes;  but  I  cannot  say  that  the 
damage  from  them  does  me  so  much  harm,  because 
the  delivery  of  the  gases  is  so  much  nearer  the  surface. 
1  do  not  think  it  can  do  more  tiian  get  into  a  certain 
district.  We  are  liigher,  so  that  it  could  not  rcsach 
us,  I  think  ;  but  I  cannot  give  an  opinion  upon  that. 

1860.  You  are  aware,  I  i)resume,  that  certain 
noxious  vapours  do  escape  from  glass  works  ? — From 
the  evidence  I  have  heard,  and  what  I  have  been  told 
by  otluT  people,  T  am. 

1861.  {Admiral  Hornby.)  Would  you  recommend 


that  aU  such  works,  glass  works  and  others,  should  be       Mr.  W. 
brought  under  proper  inspection  ?— -Most  decidedly.        W.  Tip-ping. 

1862.  If  a  system  of  inspection  were  extended  to   

copper  and  glass  works  generally,  do  you  not  suppose  1^76. 
that  there  would  still  be  some  evil  remaining,  more  or  ~ 

less  ? — From  what  I  hear,  there  would. 

1863.  When  you  obtained  an  injunction  from  the 
Court  of  Chancery,  and  ultimately  won  your  cause, 
were  you  much  out  of  pocket  ? — Yes ;  thousands  of 
pounds. 

1864.  Although   you   succeeded  ?  —  Although  I 
gained  the  action. 

1865.  {Viscount  Midleton.)  Is  it  within  your 
knowledge  that  your  tenants,  and  others  interested  in 
land  in  your  neighbourhood,  make  complaints  similar 
to  those  you  have  made  here  to-day  ? — It  is  so  ;  their 
orchards  are  all  dead. 

1866.  Do  you  consider  that  within  the  last  two 
years  any  good  has  been  effected  by  the  change  made 
in  the  law  two  years  ago  ;  have  you  noticed  any 
benefit  which  has  resulted  from  it  ? — I  should  say 
that  in  the  neighbourhood  close  to  St.  Helen's  it  is  so. 
but  I  do  not  tliink  it  is  so  near  me. 

1867.  Have  you  any  suggestions  to  make  as  to  any 
legislation  that  you  think  might  be  carried  out,  in 
order  effectually  to  put  an  end  to  the  nuisance,  or 
have  you  formed  any  opinion  upon  that  point  ? — The 
inspector  lives  a  great  distance  off,  and  I  am  sure  he 
ought  to  live  in  the  town,  where  the  evil  exists.  I 
am  confident  of  this,  that  the  gases  are  a  great  deal 
worse  in  the  night,  or  in  the  evening,  when  the  dew 
fall?.    I  think  that  more  (iscapes,  too. 

1868.  {Mr.  Wilhrahum  Eyerton.)  I  understood 
you  to  say  that  in  your  opinion  the  present  inspection 
is  not  sufficient  ? — Yes. 

1 869.  Do  you  think  that  the  law  ought  to  protect 
your  property  ? — I  think  that  it  ought  to  assist. 

1870.  You  think,  therefore,  that  the  law  should  be 
so  extended  as  to  protect  your  property  ? — Yes. 

1871.  And  so  as  to  cover  all  works  from  which 
noxious  vapours  are  einitted  ? — -Yes. 

1872.  Do  you  agree  with  the  opinion  indicated  by 
the  Chairman  yesterday,  that  landowners  sliould  pay 
themselves  for  additional  inspection  ? — In  the  neigh- 
bourhood ? 

1873.  Yes?— No. 

1874.  Do  you  not  think  that  landowners  have  as 
much  right  to  protection  for  their  property  as  any 
other  subject  has  ? — I  think  that  the  landowners 
ought  to  be  supported  by  the  whole  country,  in  the 
same  way  as  the  Factory  Act  is  supported. 

1875.  Can  you  see  why  there  should  be  any  excep- 
tion to  the  general  law,  as  far  as  the  landowners  are 
concerned  ? — Do  you  mean  why  they  should  pay 
themselves  ? 

1876.  Yes?— No. 

1877.  {Chairman.)  It  is  your  opinion  that  factories 
are  protected  by  the  law  ? — I  think  this,  that  if  you 
have  inspectors  to  see  to  certain  things  which  only 
affect  Lancashire,  Derbyshire,  and  Yorkshire,  and  the 
whole  country  pays  towards  the  expense  of  those  in- 
spectors, why  not  pay  towards  the  expense  of  other 
inspectors. 

1878.  The  inspection  to  which  you  refer  was  for 
the  protection  of  the  health  and  lives  of  men,  women, 
and  children  ? — And  to  a  certain  extent  this  is  the 
same. 

1879.  It  was  exceptional,  and  it  was  mainly  a 
question  of  protecting  property  in  certain  parts  of  the 
country,  in  the  Lancashire  district,  which  was  very 
small  as  compared  with  the  whole  country  ? — If  that 
is  the  case,  why  should  not  the  manufacturers,  who 
are  the  cause  of  the  evil,  pay  ?  Why  not  levy  a  rate 
u[)on  them  ?  They  are  the  cause  of  the  evil,  not  L  I 
did  not  come  to  them,  they  came  to  nu;. 

1880.  {Admiral  Hornby.)  Are  you  a  manufacturer  ? 
— No ;  but  I  have  been  a  large  one.  I  am  so  no 
longer. 

1881.  {3Ir.  JVilbrahain  Eyerton.)  I  understand  you 
to  say  that  you  do  not  consider  your  case,  as  a  land- 
owner injuriously  affected  by  noxious  vapours,  is  an 
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j\jr.  W.  exceptional  case,  but  you  consider  that  you  Lave  the 
W.  Tipping,     same  right  to  the  protection  of  the  law,  for  your  pro- 

  perty,  as  any  other  subject  has  for  his  property,  from 

3  Oct,  1876.  any  cause  whatever? — Exactly  the  same  right.  I 
consider  that  my  body  is  protected  if  T  go  into  a  roi;gh 
place  in  Liverpool.  The  smoke  nuisance  is  chietly  in 
the  borough,  and  the  borough  has  a  diflerent  rate. 
There  is  very  little  smoke  nuisance  in  the  country. 
1882.  {C/iairma7i.)  I  presume  you  are  aware  that 
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the  borough  pays  all  the  cost  of  enforcing  the  rate  ? — 
Yes  ;  for  the  police  force,  and  everything,  and  does 
not  pay  to  the  county  rate  at  all. 

1883.  But  does  for  all  local  expenses  ? — Yes. 

1884.  What  has  been  suggested  to  you  is  whether 
it  would  not  be  right  that  England,  vScolland,  and 
Ireland  should  contribute  towards  the  cost  of  keeping 
up  a  staff  of  inspectors  for  the  small  district  of  Lan  - 
cashire ? — Yes. 

withdrew. 


Mr.  Mb.  James  Edwai 

M.  Pardev. 

 .  "         1885.  (Chairman.)  You  are  agent  to  Mr.  William 

John  Legh,  a  member  of  Parliament  ? — I  am. 

1886.  Have  you  heard  the  descriptions  given  by 
several  witnesses  here  as  to  the  damage  done  by 
vapours  from  alkali  and  copper  works  on  trees  and 
fences,  and  on  crops  ?  — Yes. 

1887.  Do  you  confirm  that  evidence  ? — I  do,  my 
lord. 

1888.  Have  you  anything  to  add  to  the  evidence  ? — 
I  may  mention  two  or  three  cases  or  reduction  in  the 
rents. 

1889.  Have  you  anything  to  add  to  the  general 
statement  ? — No. 

1890.  Have  you  known  cases  in  which  the  rentals  of 
farms  have  been  alfected  by  the  injury  done  ? — Yes  ; 
to  the  extent  of  50  per  cent.  On  a  farm  of  82  acres, 
within  half  a  mile  of  one  of  the  works  at  Parr, 
St.  Helen's,  the  rent,  previously  to  1859,  was  142/.; 
in  1859  there  was  a  reduction  of  rent  to  the  extent  of 
29/.,  in  1870  a  further  reduction  was  made  of  15/., 
and  in  1871  a  further  reduction  of  11/.,  making  a 
total  reduction  of  55/.  upon  142/.  In  addition  to  that, 
some  meadows  belonging  to  the  farm  had  become, 
not  entirely  by  the  action  of  the  vapour,  but  by  the 
combined  action  of  the  vapour  and  the  overflowing  of 
a  brook,  totally  valueless. 

1891.  Do  you  refer  to  the  Sankey  Brook  ? — Yes. 
There  is  one  meadow  of  nine  acres,  and,  some  three 
or  four  years  ago,  it  was  let  to  a  farmer  for  5s.  a 
year ;  he  did  not  understand  that  he  would  have  to  pay 
the  tithe,  which  was  2s.  an  acre  ;  and,  when  he  was 
applied  to  for  it,  he  gave  up  the  land  because  he  would 
not  pay  the  235.  That  land  was  formerly  wortli  3/.  a 
statute  acre. 

1892.  Has  any  attempt  been  made  to  obtain  compen- 
sation for  the  injury  done  in  that  case  to  the  land  ? — 
There  lias  been  one  or  two  actions,  the  injunction  is 
now  proceeding,  commenced  by  Mr.  Legh's  tenant, 
four  or  five  years  ago.  The  proceedings  went  on  at 
great  expense  for  a  consideral)le  time,  and  the  tenant 
then  died.  About  that  time  we  were  appealing  to 
the  Government  to  obtain  an  amendment  of  the  Act, 
and  the  Act  of  1874  was  passed,  and  we  have  been 
making  A'arious  appeals  lately.  The  action  is  still 
pending ;  Mr.  Legh  has  not  thought  fit  to  prosecute  it, 
but  rather  to  await  the  result  of  this  inquiry,  as  he  lias 
no  desire  to  shut  up  the  manufactories,  but  that  they 
should  be  carried  on  with  the  least  possible  amount 
of  damage. 

1893.  Was  it  proposed  to  bring  the  aclion  against 
any  one  set  of  proprietors,  or  against  several  ? — The 
action  was  brought  against  the  proprietors  of  one 
works,  Messrs.  Baxter  and  Company's  copper  works, 
the  dry  copper  system,  which  was  under  no  inspection 
whatever. 

1894.  Was  it  on  account  of  damage  done  generally 
to  the  farm  by  those  works,  or  by  the  brook  also  ? — 
It  was  for  damage  done  entirely  by  the  vapours  to 
the  farm.  There  are  other  farms  of  which  the  rents 
have  not  been  reduced  to  the  same  extent,  but  very 
nearly  so. 

1895.  Can  you  refer  to  a  few  instances  ?— There  is 
Mr.  Ycardsley's,  two  miles  off  from  the  nearest  works, 
at  Newton  Common.  He  was  reduced  10/.  a  year,  in 
1871,  in  consequence  of  the  effect  of  the  vapour, 
from  70/.  to  60/.  Another  farm,  Peter  Worslcy's,  in 
1844,  of  70  acres,  the  rent  was  115/.,  that  is  at  the 
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rate  of  37^.  6d.  per  acre  ;  all  the  lands  are  let  tithe 
free,  and  it  includes  the  tithe.  In  1871  that  farm  fell 
into  my  hand,  and  I  re-let  it  at  the  rate  of  26s.  8c/.  an 
acre.  I  can  state  that  37s.  6d.  was  the  rent  50  years 
ago,  and  after  the  lapse  of  50  years  I  had  to  reduce  it 
from  37s.  6d.  to  26s.  8rf.  ;  whereas,  but  for  the  damage 
done,  all  that  land  would  be  worth  40s.  an  acre.  When 
I  get  five  or  six  miles  away  I  get  35s.  an  acre,  and 
some  as  high  as  40s. ;  nearer  the  works  it  is  25s. 

1896.  Have  you  observed  the  effects  produced  by 
these  vapours  upon  any  buildings  ? — Yes,  especially 
with  regard  to  the  paint  and  iron  work.  If  vou  ]nit 
on  two  or  three  coats  of  paint  to  buildings,"  two  or 
three  miles  distant,  they  will  require  painting  again 
in  two  years.  We  had  a  large  surface  to  paint  at  the 
grand  stand  at  the  course,  but  the  paint  gets  discoloured 
in  two  years,  it  rots,  and  peels  off,  and  the  iron  gets 
quite  corroded. 

1897.  Have  you  observed  what  other  witnesses  have 
mentioned,  some  deterioration  in  the  quality  and 
quantity  of  the  crops  ? — Yes  ;  but  if  you  get  three  or 
four  miles  away,  with  good  cultivation,  as  I  may  say, 
invigorating  the  crops,  and  having  annual  crops,  you 
may  to  a  certain  extent  cope  with  the  mischief;  but 
to  let  the  grass  remain  for  permanent  pasture  is  almost 
impossible.  Two  miles  away  you  may  get  fair  crops, 
such  as  the  annual  crops,  clover  occasionally,  but 
clover  is  affected,  and  beans  especially,  and  other 
crops.  With  regard  to  actions  brought,  I  may  say 
that,  in  addition  to  the  action  I  mentioned,  the  farmers 
in  the  district  formed  themselves  into  an  association  — 
I  was  their  chairman  and  treasurer — for  the  purjwse 
of  obtaining  compensation  from  the  manufacturers, 
a;,d  they  had,  up  to  a  certain  time,  paid  them  compen- 
sation. The  cases  were  generally  taken  to  Liverpool, 
and  tried  before  Mr.  Serjeant  Wheeler,  and  he  held 
the  law  to  be  that  it  was  not  for  the  person  dama'^ed 
to  say  what  chimney  the  damage  proceeded  from°  if 
he  received  damage,  but  if  he  proved  to  the  court  that 
the  smoke  issued  from  a  chimney  he  was  to  be  entitled 
to  damages  ;  it  was  rather  an  easy  process,  but  it  wa)i 
then  carried  to  the  assizes,  and  Mr.  Justice  Lush  de- 
cided that  the  law  so  laid  down  was  wrong  ;  and, 
since  then,  I  do  not  think  that  our  farmers  ha^'e  ever 
received  any  compensation  whatever.  They  applied 
for  it  and  they  were  refused.  They  then  formed  this 
association,  and  took  action  in  the  mattei-.  I  think 
forty  actions  were  commenced  in  the  County  Court  at 
the  same  time,  and  the  manufacturers  then  removed 
them  into  the  superior  courts,  at  very  gi-eat  expense, 
and  when  they  came  to  trial,  possibly  one  man  may 
have  had  to  suffer  to  the  extent  of  40/.,  and  he  had  to 
a])pcrtion  that  40/.  among  20  or  30  chimneys,  and  it 
was  utterly  impossible  to  do  it.  In  some  cases  they 
went  to  arbitration,  and  some  five  or  six  recovered, 
but  the  expense  of  recovering  was  so  great  that  the 
Avhole  thing  was  given  up.  The  association  is  very 
much  in  debt,  and  the  farmers  receive  no  compen- 
sation. 

1898.  Can  you  suggest  any  legal  remedy  for  this 
state  of  things  ? — I  think  increased  inspection  would 
be  a  good  thing. 

1899.  That  is  not  a  legal  remedy;  can  you  suggest 
any  improvement  in  the  law? — At  one  meeting  with 
the  manufacturers  I  suggested  that  valuers  should  be 
appointed  by  the  manufacturers  and  the  fanners — one 
by  the  manufacturers  and  one  by  the  farmers — to  go 
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and  assess  the  value,  each  year,  on  every  farm,  and 
then  that  there  should  he  some  regular  person  appointed, 
either  by  the  Board  of  Trade,  or  by  the  farmers,  and 
the  manufacturers  between  them,  to  apportion  the 
damage.  I  thought  that  the  inspector  might  do  it 
among  the  manufacturei's.  One  or  two  of  the  manu- 
facturers (I  do  not  know  that  they  directly  expressed 
themselves  agreeable)  intimated  that  if  the  whole 
would  agree,  they  would,  but  nothing  came  of  it. 

1900.  That  was  a  method  of  obtaining  compensa- 
tion after  the  damage  was  done ;  of  course,  it  is  more 
important  to  prevent  damage  being  done  beforehand, 
and  you  propose  additional  inspection  ? — Yes. 

1901.  The  Government  does  provide  a  certain 
amount  of  inspection.  Would  there  be  any  difficulty, 
do  you  think,  in  getting  from  all  the  parties  affected  in 
the  district  a  local  rate,  or  some  contribution,  to  pro- 
vide for  additional  inspection  ? — I  think  it  would  be 
very  unjust.  That  suggestion  was  made  by  Mr.  Sclater 
Booth  to  one  of  our  deputations ;  and  the  question  has 
been  considered  by  the  landlords,  and  those  represent- 
ing them,  very  fully. 

1902.  And  did  they  come  to  the  conclusion  that 
the  country  at  large  should  pay  ? — Yes,  and  on  that 
ground.  We  were  met  at  once  with  this  :  you  cannot 
come  and  ask  us  to  shut  up  the  manufactories ;  the 
prosperity  of  the  country  depends  upon  the  success  of 
these  manufacturing  industries,  and  they  must  be 
supported  and  maintained.  If  the  country  generally 
derives  a  benefit  from  them  we  certainly  do  not  think 
that  those  few  who  are  the  sufferers  should  supply  the 
funds. 

1903.  What  I  understand  you  to  mean  is  this,  that 
you  believe  by  a  system  of  inspection  manufacturers 
might  be  compelled  to  pursue  such  and  such  a  proce.'s 
of  manufacture,  as,  without  injuring  themselves,  Avould 
prevent  injury  being  done  to  the  land  ? — Yes. 

1904.  That  is,  as  to  a  local  injury,  not  a  general 
one  ? — Yes. 

1905.  Would  it  be  any  hardship  upon  the  people 
in  the  district  affected  if  they  took  measures  them- 
selves to  prevent  this  local  injury  ? — Yes,  because  the 
benefits  are  not  local;  theyai'e  general,  decidedly;  and 
those  reaping  the  benefit  should  sliare  in  the  cost  of 
supervising. 

1906.  There  are  many  instances  of  large  works  in 
different  parts  of  tiie  country  which  are  wholly  un- 
protected, but  the  owners  themselves  employ  and  pay 
constables  to  protect  their  works,  putting  them  under 
the  control  of  the  chief  constable.  Would  not  what 
has  been  suggested  be  an  application  of  the  same 
principle? — I  cannot  say.  I  do  not  see  the  justice  of 
it.  We  are  the  sufferers.  Mr.  Legh  receives  no 
benefit  whatever  fi'om  these  works. 

1907.  Do  you  mean  to  say  that  the  existence  of 
large  works,  bringing  about  them  a  large  population, 
does  not  produce  an  immediate  effect  upon  the  value  of 
the  neighbouring  land,  if  they  inflict  no  damage  ? — It 
has  not  done  so. 

1908.  Would  you  maintain  that  the  value  of  land 
has  not  been  increased  by  the  increase  of  manu- 
factures and  population  in  the  country  ?  —  No.  I 
am  speaking  of  this  particular  case. 

1909.  This  particular  case  is  accompanied  by  a 
certain  peculiar  mischief? — Yes. 

1910.  {Earl  Percy.)  Upon  the  question  of  a  rate, 
does  not  one  objection  to  it  strike  you,  that  it  would 
not  be  fair  to  the  landowners  that  in  the  first 
instance  they  should  be  injured  by  a  noxious  industry 
being  placed  close  to  them,  and  then  be  rated  in 
order  that  that  injury  may  be  prevented  ? — That  is 
my  sole  objection  to  it  ;  you  take  his  money  out  of 
both  of  his  pockets. 


1911.  {Mr.  Wilbraham  Egerton.)  I  presume  that 
the  charges  for  such  additional  inspection  as  might 
be  necessary  would  amount  to  a  very  small  sum  if 
divided  between  the  manufacturers  and  landowners  ; 
it  could  not  be  any  very  serious  amount  ? — It  would 
be  much  less  serious  if  it  were  divided  throughout 
the  whole  country  ;  it  would  be  scarcely  felt. 

1912.  {Mr.  Stevenson.')  Where  was  the  farm  you 
have  mentioned  of  82  acres — how  near  to  any  manu- 
factory ? — It  was  half  a  mile  from  Messrs.  Baxter's 
manufactory. 

1913.  What  kind  of  manufactory  is  that  ? — A  dry 
copper  manufactory. 

1914.  Can  you  give  the  name  of  the  tenant  ? — 
Joseph  Wood.    His  father  had  the  farm  before  him. 

1915.  Do  you  think  that  if  the  Act  was  extended 
to  copper  works,  and  they  were  put  under  inspection, 
benefit  would  result  from  it  ? — Yes,  for  copper,  and 
all  other  Avorks  from  which  noxious  vapours  are 
sent  off. 

1916.  Other  than  alkali  works  ? — Yes. 

1917.  Do  you  think  that  any  benefit  has  been 
derived  from  the  Alkali  Act.' — I  think  so.  I  have 
seen  a  good  deal  of  difference  this  year.  Within  a 
mile  or  two  all  our  trees  and  hedgerows  are  gone. 

1918.  You  have  spoken,  I  think,  principally  of 
copper  works  ? — I  speak  of  all  of  them.  I  do  not 
think  you  can  ascertain  the  difference. 

1919.  Do  you  think  that  by  more  extended  inspec- 
tion all  sources  of  noxious  vapours  might  be  brought 
under  control  ? — I  think  there  is  no  doubt  that  it 
would  be  attended  with  very  great  advantage. 

1920.  Are  there  not  some  large  collieries  near  to 
the  estate  you  have  been  referring  to  ? — There  are. 

1921.  I  suppose  they  contribute  somewhat  to  the 
impurity  of  the  atmosphere  ? — We  suffer  very  little 
from  them. 

1922.  {Admiral  Hornby^  Are  there  not  some 
glass  works  near  to  the  farm  in  the  neighbourhood 
of  Newton  Common  ? — No ;  there  are  some  glass 
works  within  three  quarters  of  a  mile,  but  they  are 
to  the  east. 

1923.  Would  you  include  under  inspection  glass 
Avorks,  gas  works,  bone  boilers,  and  manure  manu- 
facturers, and  every  trade  causing  a  nuisance  ? — I 
have  not  sufficient  knowledge  to  be  able  to  name 
them,  but  I  Avoukl  include  all  works  that  sent  out 
vapours. 

1924.  ( Viscount  Midlcton.)  Do  you  know  any 
instance  of  a  special  rate  being  imposed  upon  one 
class  of  the  community  for  the  payment  of  the  salaries 
of  officers  appointed  by,  and  under  the  control  of  the 
Local  Government  Board  ? — I  do  not. 

1925.  {Mr.  Wilhrakam  Egerton.)  Is  it  n  )t  the 
fact  that  the  removal  of  the  cases  you  have  alluded 
to  from  the  county  court  to  the  higher  tribunals  is 
attended  with  great  increase  of  expense  ? — Very  much 
indeed. 

1926.  Would  you  be  in  favour  of  having  as 
summary  a  jurisdiction  as  possible  for  the  recovery 
of  all  damages  ? — Yes,  if  we  receive  damage,  but  I 
hope  something  will  be  done  to  make  the  damage 
inflicted  very  little. 

1927.  Will  it  not  always  be  the  case  that  some 
damage  will  arise  from  accidental  circumstances,  even 
if  works  are  generally  well  conducted  ? — Yes,  at  times. 
I  think  that  if  the  damage  was  reduced  to  a  very 
small  amount,  there  would  be  very  little  complaint. 

1928.  What  sort  of  summary  jurisdiction  would 
you  recommend  for  the  settlement  of  damages  ? — I 
think  the  county  court  would  be  a  very  satisfactory 
court.    I  see  no  other. 


Mr. 

J.  E.  Pardey. 

13  Oct.  1876. 


The  witness  withdrew. 
Adjourned  till  to-morrow  at  half-past  ten  o'clock. 
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MINUTES  OF  EVIDENGE  TAKEN  BEFORE  THE 


LIVERPOOL. 


Saturday,  14th  October  1876. 


Present 


Mr. 
J.  Davenport, 

14  Oct.  1876. 


The  Eight  Honourable  LORD  ABERDARE  in  the  Chair. 


The  Right  Honourable  Earl  Percy,  M.P. 
The  Right  Honourable  Viscount  Midleton. 
The  Honourable  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 


F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 
Admiral  W.  W.  Hornby. 

Gerald  A.  R.  FitzGerald,  Esq.,  Secretary. 


Mr.  Jacob  Davenport  examined. 


1929.  (Chairman.)  You  are  now  living  at  Shrews- 
bury, are  you  not  ? — About  four  miles  from  Shrews- 
bury. 

1930.  You  are  a  farmer  ?— Yes. 

1931.  Were  you  once  tenant  of  a  farm  in  this  neigh- 
bourhood ? — Yes  ;  of  a  farm  about  a  mile  and  a  half 
on  the  north-west  side  of  Ditton,  from  January  1864 
to  May  1875. 

1932.  Where  is  Ditton  relatively  to  Widnes  or 
St.  Helen's  ? — It  is  close  to  Widnes,  on  the  western 
side  of  Widnes. 

1933.  How  far  were  you  from  Widnes  ? — The 
house,  I  judge,  was  about  a  mile  and  a  half. 

1994.  On  the  western  side  ? — North-west  from  the 
centre  of  Widnes,  from  about  the  railway  station. 

1935.  During  this  time  did  you  suffer  any  damage 
in  consequence  of  the  neighbourhood  of  these  works  ? 
— A  great  deal  of  damage,  especially  during  the  latter 
portion  of  the  time. 

1936.  Can  you  state  any  instances  of  damage  ? — In 
August  1872  a  great  deal  of  damage  was  done  to  a 
strip  of  land  across  the  farm.  In  1873  the  damage 
was  more  considerable  upon  the  whole  of  the  farm. 
In  that  year  I  had  a  field  of  wheat  completely 
damaged,  so  that  the  wheat  was  not  worth  threshing  ; 
besides  serious  damage  done  on  other  portions  of  the 
farm. 

1937.  You  have  spoken  of  a  strip  of  land? — That 
was  in  1872. 

1938.  What  was  the  breadth  of  that  strip  of  land  ? 
— By  a  sudden  change  of  wind  on  the  day  (it  was  on 
a  Friday  in  August  1872)  it  brought  the  noxious 
vapours  across  from  the  works  in  Widnes,  and  took,  I 
should  say  at  a  rough  guess,  a  strip  about  100  yards 
wide  across  the  land. 

1939.  Did  it  extend  over  the  whole  of  your  farm  ? 
—Across  the  farm. 

1940.  For  the  breadth  of  that  strip  it  went  over  the 
whole  of  your  farm  ? — It  went  over  the  whole  of  the 
farm  in  that  direction. 

1941.  What  was  the  nature  of  the  damage  done  in 

1872  ? — The  leaves  of  the  trees  and  the  hedgerows 
were  completely  burnt,  so  that  they  began  to  fall  off"  as 
they  do  naturally  in  October  and  November ;  and  the 
oats  were  as  if  prematurely  ripened.  The  clover  was 
scorched,  and  some  potatoes  were  burnt,  so  that  they 
never  recovered  afterwards.  The  trees  and  the  hedge- 
rows began  to  shoot  foi'th,  and  were  just  tipped  with 
green,  the  same  as  they  are  in  the  spring ;  but  the 
trees  never  recovered,  but  died  the  following  year. 

1942.  Did  you  estimate  the  damage  inflicted  upon 
you  by  this  visitation  in  1872  ? — I  did  not.  The  trees 
did  not  belong  to  me ;  the  hedgerows,  of  course,  did. 

1943.  I  mean  as  far  as  your  own  crops  were  con- 
cerned ? — ^No. 

1944.  You  state  that  in  1873  there  was  a  similar 
visitation,  accompanied  by  the  destruction  of  a  con- 
siderable quantity  of  wheat  ? — Yes ;  and  of  a  greater 
proportion  of  the  produce  of  the  farm  generally.  In 
fact,  1873  was  the  worst  year  for  me  during  the  time 
that  I  was  there. 

1945.  Did  I  rightly  understand  you  to  say  that  in 

1873  the  smoke  passed  over  a  strip,  or  extended 
generally  over  the  farm  ? — It  extended  generally  over 
the  farm,  but  moi'e  over  the  side  of  the  farm  adjacent 
to  Widnes  than  on  the  other  part  of  the  farm. 


1946.  You  have  spoken  especially  of  damage  done 
to  a  single  field  of  wheat? — Yes.  I  spoke  more 
especially  of  that  because  I  could  have  proved 
positively  in  my  own  mind  that  it  was  done  by  one 
particular  work.  I  have  a  sample  of  the  wheat  here. 
I  have  just  reserved  a  little  of  it,  and  this  is  a  sample 
of  the  whole  field  as  it  then  existed. 

1947.  To  what  works  do  you  attribute  that  damage  ? 
— To  the  works  called  the  North-western  Works. 

1948.  How  far  were  they  from  the  field  ? — From 
that  particular  field  they  might  be  about  250  yards  ; 
that  is  a  rough  guess,  I  never  measured  it. 

1949.  What  was  the  acreage  of  the  field  ? — About 
six  and  a  half  statute  acres. 

1950.  To  what  extent  did  the  injury  to  the  crop 
go  ? — It  completely  destroyed  it,  so  that  it  was  not 
worth  threshing 

1951.  At  what  do  you  value  your  loss  ? — The  loss 
of  that  particular  field  was  valued  by  the  valuer  whom 
I  got  at  57/.  10s.,  but  the  loss  to  about  one  half  of  the 
farm  which  £  got  him  to  value  at  that  time  extended 
to  over  200/.  ;  namely,  the  loss  to  the  various  crops 
of  wheat,  and  oats,  and  clover,  and  potatoes,  and 
turnips. 

1952.  Did  you  take  any  steps  in  consequence  ? — I 
did.  I  made  particular  inquiries  with  regard  to  it, 
and  intended  to  try  the  then  existing  remedy  against 
one  particular  work.  I  consulted  a  lawyer  on  the 
matter,  and  some  steps  were  taken  ;  but  I  found  that 
I  could  not  prove,  at  least  I  judged  that  I  could  not 
prove,  to  the  satisfaction  of  a  juiy  in  a  court  of  justice, 
that  such  was  the  case. 

1953.  That  the  damage  was  inflicted  by  one  par- 
ticular work  ? — Just  so.  They  were  ready  to  contest 
the  matter  with  me,  but  I  was  not  ready  to  contest 
the  matter  with  them.  I  asked  them  to  send  a  valuer, 
as  I  knew  that  their  works  had  done  the  damage  ;  but 
they  would  not  do  it,  but  would  contest  it  in  a  court 
of  law. 

1954.  And  so  you  got  nothing  ? — I  got  nothing, 
and  have  never  got  anything  for  the  whole  of  the 
damage  which  I  sustained  whilst  I  was  there. 

1955.  During  these  11  years  that  you  were  at 
Marsh  End  Farm  did  your  cattle  sulFer  at  all  ? — Con- 
siderably. A  heifer  which  was  eating  grass  on  the 
side  of  the  farm  towards  the  river  died  in  a  few  days 
after  she  was  put  on  there ;  and  she  was  opened,  and 
the  stomach  was  quite  discoloured,  which  was  stated 
to  be  from  the  effects  of  gas.  In  fact,  the  term  was 
that  she  was  gased. 

1956.  What  were  these  works  ;  were  they  alkali 
works  or  copper  works  ? — They  were  alkali  works. 

1957.  How  was  the  health  of  yourself  and  family 
affected  by  the  vapours  ? — My  wife  and  my  eldest  son 
and  eldest  daughter  were  particularly  affected  by 
them,  and  1  was  affected  in  some  measure.  In  fact,  I 
have  known  that  when  I  was  working  in  the  stack- 
yard, for  instance,  loading  hay,  the  vapours  would 
come  across  like  a  fog,  and  I  was  compelled  to  inhale 
them  ;  and  for  a  time,  perhaps,  afterwards  I  could  not 
do  much  ;  but  the  suffering  a  feeling  of  pain  was  con- 
siderable after  that.  I  felt  a  pain  strike  in  at  the 
chest,  and  extending  to  the  spine  and  through  the 
lungs  frequently.  I  was  also  frequently  subject  to 
neuralgia  wliilst  I  was  there,  and  since  I  have  left  I 
have  not  had  it  at  all. 
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1958.  How  came  you  to  leave  ? — I  was  compelled 
to  do  so,  because  I  was  becoming  ruined  by  the  losses 
which  I  sustained,  and  I  could  not  get  compensation, 
nor  could  I  get  any  adequate  reduction  in  the  rental 
of  the  farm.  I  should  just  like  to  say,  in  addition, 
that  I  do  not  know  whether  you  would  take  an 
opinion  as  to  a  remedy ;  that  is  my  chief  object. 

1959.  I  should  be  very  glad  to  have  your  opinion  ? 
— I  know  the  existing  state  of  the  law  with  regard  to 
any  particular  work.  If  you  can  prove  that  any  one 
work  has  done  the  damage,  you  may  get  compensation, 
and  then  only  at  very  great  expense ;  to  which  a  private 
individual,  a  tenant  farmer,  like  myself,  ought  not  to 
be  subjected.  I  consider  that  the  law  ought  to  be 
altered,  so  that  all  the  works  which  contribute  to 
that  damage  should  also  contribute  to  any  compensa- 
tion which  may  be  obtained. 

1960.  How  would  you  prove  in  an  inexpensive 
manner  tbe  extent  to  which  each  particular  work 
had  contributed  its  quota  of  damage  ? — In  November 
1873  I  was  up  in  London  with  a  deputation  before 
Mr.  Stansfeld  of  the  Local  Government  Board.  I 
afterwards  saw  privately  Dr.  Angus  Smith,  and 
some  of  the  conditions  I  then  stated  to  him.  It  was 
private,  and  I  do  not  know  that  it  would  affect  him 
in  any  manner,  but  I  stated  before  Dr.  Angus  Smith 
several  of  the  conditions  on  which  it  could  be  done, 
and  I  suggested  to  him  then  what  I  thought,  and 
he  seemed  to  agree  with  me. 

1961.  Never  mind  that;  if  you  wish  to  suggest 
to  us  what  you  suggested  to  Dr.  Angus  Smith  you 
can  do  so  ? — That  it  would  be  possible  for  him  or 
any  of  the  inspectors  to  take  the  per-centage  of  each 
work  during  the  course  of  the  j^ear,  and  pro  rata 
get  the  amount  of  the  ascertained  actual  damage 
from  all  the  works  in  the  neighbourhood. 

1962.  Would  not  that  amount  of  damage  vary 
in  accordance  with  the  position  of  the  farm  ? — Just 
so,  and  in  accordance  with  the  wind.  One  yeai', 
perhaps,  you  might  have  a  great  deal  of  damage  done 
by  the  wind  coming  in  that  direction,  and  next  year 
it  might  not  be  so.  For  instance,  the  great  damage 
done  to  me  in  1873  was  because  the  wind  blew  across 
my  fai'm. 

1963.  Any  particular  damage  done  on  any  particular 
day  might  be  the  result  of  the  combination  of  various 
works  ;  on  another  day  other  works  might  be  brought 
in,  or  at  any  rate  the  degrees  to  which  they  injured 
you  would  vary  ;  it  would  depend  upon  the  way  in 
which  the  wind  blew  ? — Just  so. 

1964.  How  would  you  have  the  damage  assessed 
in  those  cases  under  all  those  varying  conditions  ? — 
You  might  take  the  whole  damage  done  in  the 
neighbourhood  and  let  all  the  works  contribute  to 
it ;  that  is  my  idea,  but  that  is  a  matter  of  detail. 

1965.  Do  you  mean  that  they  should  contribute 
equally  in  proportion  to  their  size  ? — No,  not  in 
proportion  to  their  size,  because  a  large  work  which 
has  proper  appliances,  and  which  is  not  emitting  much 
of  the  vapoui^,  of  course  docs  not  contribute  the  same 
as  a  small  work  which  has  no  appliance. 

1966.  Then  where  the  works  did  their  best,  and 
emitted  no  more  vapour  than  they  were  legally 
allowed  to  do,  you  would  not  come  upon  them,  but 
would  come  upon  those  which  did  not  do  so.  How 
is  the  evidence  of  all  tliese  things  to  be  got  ? — I 
would  come  upon  them  in  a  certain  proportion,  which 
they  woukl  but  contribute  then  as  works  which 
emitted  that  vapour. 

1967.  How  would  you  determine  the  proportion  ? 
— Tliat  would  be  determined  by  the  inspector  ;  it 
would  be  a  Httle  trouble  for  him,  but  still  the  difRculty 
is  not  insuperable.  But,  further  than  tiiat,  I  would 
not  allow  works  to  be  erected  without  proper  appli- 
ances. Works  have  been  erected  there  which  have 
not  proper  appliances. 

1968.  Since  the  Acts  have  been  in  force  ? — Since 
HiC  Act  of  1363.  I  will  not  say  since  the  Ameud- 
incnt  Act  of  1874,  but  before  the  Amendment  Act 
of  1874  was  in  force.  I  have  seen  the  vapour  coming 
out  of  tlio  body  of  the  works,  and  not  ascending  the 
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chimney  at  all,  so  that  I  could  not  see  for  the  distance  jj^^ 
from  here  across  the  street.  j  Davenport 

1969.  Coming  out  continuously  ? — No  ;  at  certain  — ~ 
times  of  the  day.  "  14  Oct.  1876. 

1970.  But  at  certain  times  of  the  day  coming  out   ■ 

continuously  ? — Yes. 

1971.  Day  after  day? — Day  after  day.     I  have 
watched  it  for  months. 

1972.  When  you  have  observed  that,  have  you 
ever  communicated  with  the  inspector,  and  di'awn 
his  attention  to  the  fact  that  the  Act  was  being: 
infringed  ? — No,  because  I  considered  it  then  of  no 
■use  ;  in  fact  the  particular  works  were  not  then  under 
inspection ;  they  were  the  North-western  works, 
the  alkali  works.  I  understood  that  they  were  not 
under  inspection  at  the  time. 

1973.  How  could  that  be  if  they  were  alkali 
works  ;  because  you  only  came  to  that  farm  in 
1864,  and  the  Act  passed  in  1863  ? — I  cannot 
positively  state,  but  I  understood  that  the  inspectors 
had  not  the  power.  In  fact,  Dr.  Angus  Smith  and 
Mr.  Fletcher,  the  sub-inspector,  paid  ine  a  visit.  They 
went  over  my  farm,  and  we  went  near  these  works, 
and  I  understood  from  them  (perhaps  I  may  be 
wrong)  that  they  had  not  suflicient  control  over  these 
works.  It  migiit  be  some  others ;  I  Avill  not  state 
that  positively.  However,  whether  they  had  or  not, 
these  vapours  escaped  from  them. 

1 974.  In  what  particular  year  was  that  ;  was  it  on 
the  occasion  of  the  great  damage  to  your  crop,  or 
when  ? — Yes. 

1975.  That  was  in  1873  ?— In  1873. 

1976.  {Earl  Percy.)  Do  you  mean  that  Dr.  Angus 
Smith  paid  you  this  visit  in  1873  ? — I  think  so;  I 
have  a  letter  in  my  pocket  which,  I  think,  will 
show  it. 

1977.  We  want  to  know  the  time  when  the  in- 
spectors visited  you  ? — I  am  just  about  to  refer  to 
that.  I  feel  pretty  certain  that  it  was  in  1873, 
because  this  letter,  which  was  received  a  short  time 
before,  is  dated  the  11th  of  November  1873;  this  is 
from  Mr.  Fletcher. 

1978.  {Chairman.)  Do  you  mind  reading  that 
letter  from  Mr.  Fletcher  ? — It  was  not  addressed  to 
me,  but  to  Mr.  Hallows  ;  he  gave  it  into  my  posses- 
sion because  I  was  appointed  on  a  deputation  to  go 
to  Loudon.  I  only  refer  to  it  for  the  date. 

1979.  It  had  no  reference  to  this  subject? — No; 
it  is  a  private  communication. 

1980.  {Earl  Percy.)  What  was  the  date  of  the 
inspector's  visit  to  your  farm  ? — I  cannot  state  par- 
ticularly the  day,  but  I  know  that  it  was  after  the 
11th  of  November  1873,  and  I  believe  that  it  was  a 
few  days  after. 

1981.  It  was  before  the  end  of  the  year  1873  ? — 
It  was  before  I  went  to  London ;  it  was  between  the 
reception  of  this  letter  and  the  date  of  the  deputation 
to  London,  wliich  was  in  November  1873.  You  can 
have  it  proved  by  reference  to  the  Local  Government 
Board. 

1982.  Who  was  your  landlord  at  that  time? — 
Mrs.  Stapleton-Brotherton  at  that  time  ;  it  changed 
hands  afterwards.  When  I  first  took  the  farm  she 
was  the  Honourable  Mrs.  Stapleton ;  she  afterwards 
took  the  additional  name  of  Brothei'ton,  her  maiden 
name,  and  became  Mrs.  Stapleton-Brotherton.  She 
sold  the  farm  afterwards. 

1983.  Did  you  get  any  reduction  of  rent  from  her  ? 
—No. 

1984.  Did  you  apply  for  any  ? — Yes. 

1985.  Have  you  any  objection  to  state  what  your 
rent  was  per  acre  ? — I  can  tell  you  the  rental  of  the 
farm  ;  I  have  not  calculatcid  it  per  acre ;  the  rent  of 
the  farm  was  385^. 

1986.  And  the  acreage  was  what  ? — The  acreage 
was  about  200  statute  acres  altogether,  at  the  time 
Avhen  I  took  that  farm  from  Mrs.  Stapleton  ;  but  a 
great  deal  of  the  laud  was  very  inferior  land,  and 
some  of  it  salt  marsh. 

1987.  You  state  that  when  this  damage  was  done 
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jf^f.  to  this  corn  it  was  in  a  field  250  yards  from  the 

J.  Davenport,   works  ? — About  250  yards. 

  1988.  Did  those  vapours  come  from  the  chimney  ? 

14  Oct.  1876.   — No,  not  the  vapours  which  did  most  damage.  They 

  came  from  what  I  call  the  body  of  the  works  ;  they 

were  not  sent  up  the  chimney  at  all. 

1989.  Did  any  of  your  neighbours  complain  at 
that  time  ? — Yes ;  and  I  may  mention  that  one  of  my 
neighbours  said  that  he  would  raise  me  100/.  towards 
the  expenses  to  contest  the  matter  with  the  owners. 

1990.  Then  your  neighbour  complained,  and  he 
complained  in  the  same  way  as  you  have  had  to  do  ? 
— I  cannot  say  in  the  same  degree,  because  I  was 
undoubtedly  placed  in  what  I  consider  a  very  bad 
position,  at  a  very  bad  distance  from  the  works  ;  that 
is,  a  distance  which  in  murky  or  drizzling  weather 
would  bring  the  vapours  across.  It  would  also  cause 
them  from  the  distance  just  to  fall  upon  me,  or  sweep 
across  me. 

1991.  How  far  was  the  house  from  those  works  ? — 
Pei-haps  a  quarter  of  a  mile.  In  the  year  1873,  when 
I  had  so  much  damage  done,  a  field  of  oats  which  was 
nearest  to  the  works  had  better  fed  oats  on  than 
those  nearer  the  house,  and  also  between  the  other 
field  and  the  house. 

1992.  Did  the  heifer  that  you  spoke  of,  which  died, 
die  from  the  vapours,  or  from  the  waste  ? — It  was  not 
mine  ;  but  the  owner  of  it  was  so  satisfied  that  it  was 
from  the  vapours  that  he  took  no  further  steps  with 
regard  to  it. 

1993.  It  was  not  from  the  alkali  waste  ? — No. 

1994.  Not  from  the  river  ? — Oh,  no ;  I  consider 
that  it  was  from  the  vapours  falling  upon  the  grass. 
I  had  another  cow  of  my  own,  which  died  in  April 
1874,  which  was  considered  to  be  from  the  same 
cause,  but  it  was  on  another  part  of  the  farm. 

1995.  Did  I  rightly  understand  you  to  say  that 
works  had  been  erected  since  1863  which  had  not 
proper  appliances  for  the  condensation  of  the  gas  ? — 
I  think  so.  At  all  events,  if  they  had  proper 
appliances,  they  did  not  use  them. 

1996.  Have  you  any  suggestion  to  make  with 
regard  to  increased  inspection  ? — My  own  opinion 
wilh  regard  to  that  matter  is  that  scarcely  any  amount 
of  increased  inspection  would  improve  matters,  that 
is  to  say,  from  outside.  If  you  made  the  manufac- 
turers themselves  inspectors  upon  each  other,  which 
was  a  part  of  my  suggestion,  you  might  then  remedy 
the  evil. 

1997.  {Chairman.')  You  look  rather  to  an  improve- 
ment of  the  law  with  respect  to  the  recovery  of 
damages  ? — Yes.  Then  the  damages  themselves  would 
be  brought  down  to  a  nominal  point,  and  there  would 
be  very  little  need  for  inspection.  The  manufac- 
turers would  inspect  each  other,  and  there  would  not 
be  much  damage  done  to  the  country.  They  would  get 
to  know  the  best  appliances,  and  if  there  are  none 
now  (which  I  believe  there  are)  that  they  could  use, 
they  would  soon  find  out  some  that  they  could  use, 
and  the  damage  would  be  considerably  reduced.  In 
fact,  Mr.  Newall,  of  Newcastle,  stated  at  Morley's 
Hotel,  Trafalgar  Square,  when  we  met  there,  that 
their  apparatus  which  they  had  used  in  the  manufac- 
ture had  cost  them  24,000/.,  and  that  they  afterwards 
erected  another  apparatus,  which  did  its  work  more 
effectually,  at  a  cost  of  5,000/., —  somewhere  about  those 
figures, — and  the  per-centage  of  escape  was  only  about 
one-tenth  of  one  per  cent,  instead  of  the  then  legal 
per-centage  of  five  per  cent. 

1998.  {Mr.  Abel.)  On  the  occasion  when  this 
damage  was  done  to  this  wheat,  did  you  yourself 
notice  any  special  dischai'ge  of  vapour  from  the  works, 
or  did  you  only  know  it  from  the  efi^ects  ? — It  was 
what  was  taking  place  every  day,  and  I  noticed  the 
vapour  sweep  across  just  like  a  fog,  and  noticed  that 
the  wheat  was  burnt  up. 

1999.  Did  it  take  place  at  particular  times  every 
day? — It  might  not  be  at  just  the  same  hours,  but, 
at  all  events,  it  did  take  place  two  or  three  times 
during  the  day,  and,  I  have  no  doubt,  during  the 


night,  because  I  believe  that  the  vapours  wei'e  allowed 
to  escape  during  the  night  time  more  carelessly  than 
during  the  day.  I  am  a  very  sound  sleeper,  but  on 
one  occasion  I  was  awoke  at  about  2  in  the  morning 
by  a  very  suffocating  smell  in  the  room.  I  afterwards 
found  out  what  it  was.  I  had  to  sit  up  in  bed  for  a 
short  time,  and  knew  what  it  was.  It  was  a  stench 
just  as  if  they  had  been  emptying  all  the  cesspools 
from  Widnes,  and  it  had  come  across. 

2000.  Did  you  notice  on  the  occasions  of  these 
special  discharges  any  difference  in  the  smell  from 
that  ordinarily  noticed  in  the  neighbourhood  of  the 
works,  or  was  the  smell  always  much  the  same  ? — The 
smell  from  that  particular  work  was  much  the  same, 
but  when  there  were  others  in  other  directions  there 
were  different  smells.  I  could  distinguish  the  smell  of 
chlorine,  for  instance,  from  sulphuretted  hydrogen  or 
from  muriatic  acid. 

2001.  Did  you  notice  whether  on  these  particular 
occasions  the  smell  was  the  smell  of  chlorine  ? — No, 
it  was  not. 

2002.  Was  it  that  of  sulphuretted  hydrogen  ? — It 
had  more  the  smell  of  that  ;  but  at  the  time  when  I 
could  see  it  I  was  not  in  the  vapour,  and  very  often  it 
came  across  so  that  you  might  be  in  it,  but  travelling 
perhaps  50  yards  away  you  would  be  quite  out  of  it; 
but  the  damage  was  being  done  all  the  time. 

2003.  Were  there  any  large  deposits  of  alkali 
waste  in  the  neighbourhood  of  this  field  ? — Not  at 
that  time. 

2004.  Do  you  remember  the  name  of  those  particu- 
lar works  ? — The  North-western  works. 

2005.  And  you  believe  that  they  were  only  alkali 
works  ? — I  think  so  ;  I  will  not  be  sure  about  it. 

2006.  Was  not  it  from  these  works  that  you  noticed 
the  smell  of  chlorine  occasionally  ? — No,  I  think  that 
it  was  not  from  those  works.  The  smell  of  chlorine 
came  from  the  other  side  of  the  railway. 

2007.  What  were  those  works  on  the  other  side  of 
the  railway  ? — There  were  many  works  ;  some  of 
them  made  bleaching  powder,  and  some  of  them  were 
copper  works,  at  least  copper  combined  with  the 
alkali. 

2008.  {Mr.  Stevenson.)  This  work  of  which  you 
specially  complain  is  now  abandoned,  is  it  not  ? — It 
was  given  up. 

2009.  When  ? — I  believe  shortly  after  this  time. 

2010.  After  you  complained  ? — I  believe  so.  It  was 
closed  for  some  time,  and  whilst  it  was  closed  there 
was  not  so  much  damage  done  to  my  farm. 

2011.  {Chairman.)  Has  it  been  re-opened  since ? — 
It  has  been  re-opened  since,  but  under  a  different 
management. 

2012.  {Mr.  Stevenson.)  Has  it  not  been  bought 
since  by  another  manufacturer  ? — I  cannot  say  who 
bought  it.  I  did  not  make  inquiry.  I  may  say  that 
when  I  could  not  get  either  compensation  or  any 
adequate  reduction  in  the  rental  of  the  farm  I  was 
determined  to  leave  the  neighbourhood  ;  and  I  applied 
for  a  farm  in  Cheshire,  on  the  opposite  coast,  but  I 
gave  it  up  for  the  very  same  reason,  for  it  was  going 
out  of  the  frying  pan  into  the  fire. 

2113.  Am  I  to  understand  from  you  that  the 
inspector  said  that  he  had  no  control  over  the 
vapours  of  which  you  complain  ? — I  understood  the 
inspectors  to  say  that  they  had  not  sufficient  control 
over  them. 

2114.  Was  it  that  the  vapours  of  which  you  com- 
plain were  not  included  in  the  Alkali  Act  at  the  time 
— That  was  my  understanding ;  I  may  have  mis- 
understood them. 

2115.  That  would  indicate  that  what  you  com- 
plained of  was  chlorine,  which  was  not  brought  under 
the  inspection  of  the  alkali  inspectors  until  the  year 
after.  Did  the  inspector  state  whicli  gas  it  was  that 
he  had  the  control  over  ? — I  knew  that.  I  knew  that 
it  was  merely  muriatic  acid  that  the  inspectors  had 
control  over.  At  the  same  time  they  endeavoured 
before  the  alteration  of  the  Act  to  prevail  upon  some 
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of  the  manufacturers  to  have  appliances  in  order  to 
mitigate  the  evil. 

2016.  Did  those  manufacturers  that  you  speak  of 

adopt   any  appliances  for   the   purpose  ? — Here  is 


Mr.  Fletcher's  letter  to  which  I  have  referred,  ad-  Mr. 

dressed  to  Mr.  Hallows  ( handing  the  same  to  the   J-  Davenport. 

Chairman).  ,   

^  14  Oct.  1876. 


Mr.  James  Hallows  examined. 


2117.  {Chairman.)  Will  you  look  at  that  letter; 
what  is  its  date  ? — The  11th  of  November  1873. 

2118.  Was  that  letter  addressed  to  you  by  Mr. 
Fletcher,  the  sub-inspector  ? — It  was. 

2119.  Plave  you  any  objection  to  its  being  read,  or 
a  part  of  it  being  read,  by  Mr.  Davenport  ? — That 
rests  more  with  Mr.  Fletcher.  I  do  not  know  whether 
he  considers  it  a  private  communication  or  not. 

2020.  Was  it  on  the  business  of  his  office  ? — It  was. 

2021.  That  cannot  be  a  private  communication. 
Have  you  any  objection  to  its  bein^  read  ? — I  have 
none  whatever. 

The  letter  was  read  as  follows  : 

"21,  Overton  Street,  Liverpool, 
"Sir,  11th  November  1873. 

"  I  have  to  acknowledge  your  letter  of  the  7th 
instant. 

"  I  wish,  in  reply,  I  could  assure  you  that  hence- 
forth no  acid  vapour  should  escape  the  Widues 
Chemical  Works  to  damage  your  land.  I  can,  how- 
ever, only  say  that  all  the  power  the  present  Alkali 
Act  gives  shall  be  used  to  repress  the  muriatic  acid 


they  emit ;  but  there  is  much  reason  to  fear  that  land 
near  a  large  group  of  chemical  works  will  always  be 
in  danger. 

"  The  Alkali  Act  limits  the  escape  of  one  vapour 
only  ;  but  in  so  doing  it  has  diminished  the  amount 
of  damage  that  would  otherwise  have  been  done  far 
more  than  you  can  easily  realize.  All  rights  of  action 
for  damage  remain  as  before  the  Act. 

"  Owing  to  the  representations  that  have  been 
made  to  one  of  the  chemical  manufacturers  near  you, 
he  is  now  erecting  an  apparatus  to  prevent  an  escape 
of  acid  vapour,  which  cannot  be  enforced  by  the  present 
Alkali  Act. 

"  It  is  expected  that  during  the  coming  Session 
of  Parliament  the  Alkali  Act  will  be  revised  and 
made  more  comprehensive. 

"  lam. 

Sir, 

Your  obedient  servant, 
(Signed)       Alfred  E.  Fletcher. 
"  J.  Hallows,  Esq., 

27,  North  John  Street,  Liverpool." 


Mr. 
J.  Hallows, 


Mr.  Jacob  Davenport  further  examined. 


2022.  {Chairman.")  I  do  not  quite  understand  for 
what  purpose  you  have  produced  this  letter,  which 
is  a  very  proper  letter  ?■ — I  was  about  to  quote  the 
latter  portion  of  it.  The  reason  why  I  was  about 
to  read  a  portion  of  it  was  in  reply  to  a  question 
from  Mr.  Stevenson,  or  rather  to  substantiate  what 
I  had  stated,  that  the  inspectors  tried  to  induce  some 
of  the  manufacturers  to  erect  proper  appliances  before 
they  could  compel  them  to  do  so. 

2023.  {Mr.  Stevenson.)  Who  is  the  proprietor  of 
this  farm  now ;  you  say  that  it  has  changed  hands  ? — 
The  Widnes  and  Ditton  Land  Company,  or  the  Ditton 
and  Widnes  Land  Company,  1  am  not  quite  sure 
which. 

2024.  Major  Cross  ? — Major  Cross  is  the  managing 
director. 

2025.  He  bought  the  land  ? — The  land  was  bought 
for  the  Company. 

2026.  Of  which  he  is  a  director  ? — Of  which  he  is 
the  managing  director. 

2027.  Are  you  aware  that  they  paid  300Z.  an  acre 
for  it  ? — I  do  not  know  what  they  gave  for  it. 

2028.  {Admiral  Hornby.)  I  understand  you  to  say 
that  Mrs.  Brotherton  made  no  reduction  in  your  rent  ? 
— She  did  not  make  any. 

2029.  But  you  continued  to  farm  that  land  under 
the  new  proprietors,  did  you  not  ? — I  did. 

2030.  What  reduction  of  rent  was  made  then  ? — 
The  last  year  that  I  was  there  it  was  reduced  60/. 

2031.  Am  I  wrong  in  believing  that  that  farm, 
with  some  others,  upon  the  representation  of  the 
landowners  of  Ditton,  was  valued  by  Mr.  Rothwell 
for  the  information  of  the  Assessment  Committee. 
Mr.  Rothwell,  I  believe,  revalued  that  farm  ? — He 
revalued  the  whole  of  Ditton  ;  at  least,  not  the  houses, 
but  the  land  and  farm  buildings. 

2032.  And  I  believe  that  upon  that  valuation  a 
large  reduction  was  made  in  the  assessment  of  that 
farm  ? — No,  not  upon  his  representation  on  that 
occasion. 

2033.  On  what  occasion  was  it  reduced  ? — When  I 
got  the  same  person  to  value  the  damage  done  to  my 
growing  crops  in  1 873.  I  got  the  same  person  to  value 
it,  because  I  thought  that  as  he  had  been  over  the 
place  before,  he  was  a  very  likely  person  to  see  the 
change  which  had  taken  place  between  his  former 
valuation  and  his  second  valuation  for  another 
purpose. 

H 


2034.  Do  not  you  recollect  that  on  that  valuation 
there  was  a  very  large  reduction  made  ? — I  do  not ; 
not  on  the  first  valuation. 

2035.  I  do  not  know  on  which  valuation  ;  however, 
if  you  forget  it,  I  will  not  jjress  the  question  ? — I  got 
a  reduction  after  the  second  valuation,  but  not  after 
the  first. 

2036.  1  am  only  asking  whether  your  farm  was  not 
re-valued  (I  do  not  know  whether  on  the  first  on  the 
second  occasion),  and  a  very  large  reduction  made  in 
consequence  of  that  valuation  ? — As  I  stated  before, 
when  it  was  valued  along  with  the  rest  of  the  farm 
lands  in  Ditton,  there  was  no  great  reduction  made. 
I  believe  that  I  got  it  down  perhaps,  if  I  did  get  it 
down  at  all,  to  the  assessment  before  ;  that  is,  that  the 
increased  assessment  whicli  would  have  taken  place 
was  not  actually  in  force. 

2037.  In  the  case  of  that  farm  was  not  it  reduced 
from  365/.  to  138/.  ?— That  is  what  I  speak  of  after- 
wards ;  that  is  the  second  valuation. 

2038.  On  that  valuation  was  not  it  reduced 
enormously  ? — I  answered  honestly  that  it  was  not 
reduced  on  the  first  valuation,  but  it  was  on  the 
second. 

2039.  Wiien  was  that  second  valuation  ? — I  think 
that  it  took  place  in  August  1873. 

2040.  {Mr.  Wilbraham  Egerton.)  Have  you  con- 
sidered what  further  protection  could  be  given  to 
landowners  and  other  inhabitants  of  the  district, 
against  either  the  imposition  of  new  works,  or  the 
escape  of  noxious  vapour  from  existing  works  ? — I 
think  that  a  great  protection  would  be,  as  I  mentioned 
before,  that,  previously  to  the  erection  of  any  new 
works,  the  owners  of  them  should  show  that  they  were 
about  to  use  the  best  known  appliances  for  keeping 
down  the  noxious  vapours. 

2041.  Do  you  think  that  urban  sanitary  authorities, 
who,  I  believe,  are  the  town  council  in  a  borough, 
should  have  further  powers  under  the  Sanitary  Acts 
to  control  the  erection  of  new  works,  or  the  escape 
of  noxious  vapours  from  existing  works,  in  the  same 
way  as  town  councils  have  power  with  regard  to 
certain  offensive  trades  under  the  existing  Acts  ? — 
If  they  have  not  those  powers  already  they  ought  to 
have  them. 

2042.  Do  you  think  that  if  it  could  be  done,  the 
rural  sanitary  authorities  ought  also  to  have  the  same 
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Mr.  powers  of  control  as  the  urban  sanitary  authorities  ? — 
./.  Davenport.  Yes. 

f77~,g7g       2043.  And  that  in  that  way  the  whole  country 
•       *   would   be    placed  under   the   control   of  sanitary 
authorities  ? — It  would  prevent  an  increase,  but  it 
would  not  apply  to  those  works  already  existing. 

2044.  To  those  works  already  existing  you  would 
apply  a  system  of  getting  compensation  by  damages, 
sufficiently  heavy  to  prevent  the  recurrence  of  the 
escape  of  noxious  vapours  ?—  I  would  have  the  Act 
made  ex  post  facto  with  regard  to  them,  and  would 
combine  with  what  you  are  stating  also  compensation 
for  damages. 

2045.  What  do  you  think  would  be  the  best  mode 
of  obtaining  a  summary  remedy  for  the  damage  done 
by  these  works  ? — By  means  of  the  county  court ;  and 
I  should  make  it  final.  The  reason  of  that  is,  that  in 
my  own  case  I  could  not  have  afforded  to  go  any 
further  than  the  county  court ;  whereas  the  object  o£ 
the  manufacturer  would  have  been  immediately  to 
have  taken  it  from  the  county  court  to  a  superior 
court. 

2046.  Would  you  therefore  make  the  county  court 
award  final  ? — Yes. 

The  witne 


2047.  And  you  would  deprive  the  manufacturers 
of  the  power  now  existing  of  carrying  the  matter  up 
to  a  higher  court,  which  involves  a  great  deal  of 
expense  ? — Precisely  so. 

2048.  Is  it  not  the  fact  that  in  many  boroughs  the 
power  of  awarding  damages  would  be  vested  in  a  body 
of  men  who  are  very  often  themselves  the  chief 
offenders  ? — I  think  that  you  might  expect  fairness 
from  them  if  you  had  a  competent  valuer,  a  valuer 
not  appointed  by  themselves ;  and  if  you  had  one 
appointed  by  themselves,  there  ought  to  be  one  on  the 
other  side.  I  fancy  that  that  is  a  matter  of  detail 
which  would  work  itself  out ;  but  I  think  that  even- 
tually you  would  have  professional  valuers  over  the 
county,  whose  services  would  be  called  into  requisition, 
and  whose  assistance  would  be  taken  both  by  the 
manufacturers  themselves  and  by  the  persons  who 
suffered  the  damage. 

2049.  I  suppose  that  you  prefer  the  county  court 
judge,  as  he  would  be  most  likely  to  be  a  thoroughly 
impartial  person  ? — Just  so  ;  and  it  is  the  only  court  in 
existence  of  which  I  am  aware  which  could  take 
cognizance  of  the  matter. 

I  withdrew. 


Mr.  Mr.  Thomas  Bromf 

T.  B.  Ryder. 

  2050.  {Chairman.)  You  area  land  agent  living  at 

Bransford,  near  Worcester? — 1  am  at  the  present 
time. 

2051.  Did  you  value  the  estates  of  Colonel  Black- 
burne  at  Hale  and  Halewood  in  this  county  ? — I 
did. 

2052.  How  far  do  those  estates  lie  from  any  of  the 
chemical  or  other  works  ? — Perhaps  running  from  one 
to  four  miles. 

2053.  During  what  years  did  you  act  as  agent  for 
Colonel  Blackburne? — I  have  never  been  entirely 
agent  for  Colonel  Blackburne ;  but  perhaps  your  Lord- 
ship means,  when  did  I  make  this  valuation  which  has 
been  referred  to. 

2054.  What  valuation  did  you  make  ? — It  was  one 
made  in  last  February  and  March,  in  anticipation  of 
any  adoption  which  there  might  be  of  the  Agricul- 
tural Holdings  Act,  which  was  then  about  to  come 
into  force ;  and  perhaps  I  could  not  do  better  than 
read  a  paragraph  from  the  general  remarks  which 
I  appended  to  that  valuation,  of  which  1  hold  in  my 
band  a  draft.  I  have  given  the  details  of  every  field, 
but  I  made  some  general  remarks  which  I  appended, 
and  perhaps  I  could  not  do  better  than  read  them. 
"  The  allusion  to  fences  brings  me  to  a  matter  of 
"  grave  importance  to  both  landlord  and  tenants,  and 
"  that  is  the  marked  injury  and  the  utter  destruction 
"  of  the  fences,  timber,  timber  trees,  and  vegetation 
"  generally  which  the  chemical  works  of  Woodend, 
"  Ditton,  Widnes,  and  the  vicinity  are  now  effecting 
*'  by  the  emission  of  noxious  vapours  from  their 
"  chimneys  or  othei-wise.  This  is  seen  and  felt  in  all 
"  directions.  As  regards  this  estate,  the  most  injured 
"  farms  up  to  the  present  time  are  those  about  Hale- 
"  bank ;  the  trees  thereabouts  are  all  either  dead, 
"  dying,  or  aifected ;  the  fruit  trees  and  hedges  are 
"  injured.  To  mark  my  sense  of  this  great  wrong, 
"  and  decidedly  to  notice  and  commence  estimating 
"  the  destruction,  I  have  thought  it  but  just  and 
"  proper  in  this  estimate  of  annual  value  of  farms  to 
"  make  a  special  deduction  of  from  5  to  10  per  cent,  in 
"  certain  instances,  as  will  be  observed  by  the  details. 
"  These  I  now  leave  to  speak  for  themselves.  A 
"  summary  of  the  valuation  is  annexed  hereto." 
Those  were  remarks  which  I  made  at  the  time,  of 
course  without  the  slightest  idea  that  any  inquiry  of 
this  kind  would  ever  take  place,  but  simply  relating 
to  the  questions  then  before  me. 

2055.  Are  you  aware  whether  any  reductions  have 
been  made  in  consequence  ? — No,  I  do  not  think  that 
any  deductions  have  yet  been  made,  because  I  think 


!LD  Ryder  examined. 

that  the  Agricultural  Holdings  Act  has  not  been  put 
in  force,  and  the  consequence  is  that  while  some 
deductions  might  have  been  made  they  have  not  been 
made. 

2056.  You  there  recommend  a  deduction  of  from 
5  to  1 0  per  cent,  in  various  cases  ? — Yes  ;  that  applies 
to  the  valuation,  and  to  the  figures  which  I  have  put 
down  there  in  detail. 

2057.  You  have  stated  generally  that  the  effect 
of  your  recommendations  is  that  rents  should  be 
lowered  from  5  per  cent,  in  certain  cases  to  10  per 
cent  in  others  ;  is  not  that  so  ? — Yes,  on  the  prices 
per  acre  which  I  myself  have  put  down  in  this  valua- 
tion. I  may  say  that  I  have  one  uniform  scale.  I 
have  given  the  quality  and  description  of  every  soil 
and  the  depth,  and  have  put  on  a  certain  scale  of 
figures,  perhaps  varying  from  25s.  to  45s.  per  acre ; 
but  after  all,  in  these  instances  I  adhered  to  that  form 
of  valuing,  and  afterwards  deducted  from  5  to  10  per 
cent,  on  certain  farms. 

2058.  Then  you  first  of  all  value  the  lands  as  if 
they  were  not  subject  to  these  noxious  influences  ? — 
Yes. 

2059.  And  finding  them  subject  to  these  noxious 
influences,  you  have  made  a  deduction  of  from  5  to 
10  per  cent.  ? — Yes. 

2060.  Do  you  conceive  that  from  5  to  10  per  cent, 
represents  the  full  amount  of  depreciation  in  the  value 
of  this  property  of  Colonel  Blackburne  in  the  worst 
places  ? — I  could  hardly  say ;  it  would  be  very  difficult 
indeed  to  say  what  would  be  a  fair  deduction  to  make. 
It  was  done  more  to  mark  my  sense  of  the  wrong 
which  was  being  done. 

2061.  That  was  the  deduction  which  you  con- 
ceived ought  in  fairness  to  be  made  ? — Yes  ;  it  was  in 
comparison  with  the  other  farms.  I  believe  that  the 
whole  of  the  district  is  injured  for  agricultural  pur- 
poses to  a  greater  or  less  extent ;  but  that  is  best 
determined  when  the  injury  has  been  done  to  the 
crops. 

2062.  I  wish  to  ascertain  from  you,  not  whether 
you  recommended  a  deduction  in  the  actual  rents,  but 
a  deduction  from  the  general  valuations  which  you 
made.  What  I  understood  you  to  have  done  is  this  : 
that  you  valued  this  property  apart  from  the  effects  of 
the  works  upon  it,  and  then,  having  done  so,  you 
found  it  your  duty  to  call  Colonel  Blackburne's  atten- 
tion to  the  damage  done  by  these  vapours,  and  the 
necessity  of  making  a  special  reduction  in  particular 
cases.    Is  that  a  fair  representation  ? — Exactly  so. 

2063.  Do  you  wish  to  make  any  further  observa- 
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tions  ? — There  are  a  few  observations  whicli  I  should 
like  to  make,  and  they  are  prompted,  not  by  what  the 
last  witness  has  said,  but  I  myself  long  ago  prepared 
them.  In  my  opinion  the  damages  are  extending, 
although  they  may  have  been  mitigated  in  some 
instances  since  I  have  known  what  they  were. 
I  have  been  long  acquainted  with  this  district, 
for  I  was  a  general  practitioner  in  Liverpool  for 
17  years.  I  now  see  the  injury  much  more  marked 
and  more  distinct,  and  I  am  sorry  to  say  that  I  see 
it  extending.  As  to  the  means  by  which  I  think  that 
some  improvement  might  be  effected,  I  would  say  that 
I  hardly  think  that  things  will  ever  be  much  amended 
by  mere  inspection  or  compulsion,  though  I  think  that 
inspection  should  be  increased  ;  it  should  rest  more 
with  the  manufacturers  themselves  as  a  body.  The 
great  difficulty,  cost,  and  invidiousness  of  single 
individuals  bringing  actions  against  individual  concerns 
might  be  obviated  by  a  general  assessment  of  damages 
done  to  owners  and  occupiers,  and  one  general  ap- 
portionment of  the  compensation,  or  payments  to  be 
made  pro  rata.  Vegetation  itself  would  always  be  a 
good  standard  test  as  to  the  damage  done  ;  and  as  to 
the  chemical  test,  that  of  course  might  be  applied  to 
the  works  themselves.  And  I  think  that  if  there  was 
a  more  rigid  inspection  made  of  the  works,  and  on  the 
other  hand,  if  some  valuers  were  appointed  to  look 
annually  to  the  damages  done,  and  if  the  manufac- 
turers would  agree  to  some  arrangement  of  that  kind, 
a  great  deal  of  cost  and  unpleasantness  might  be 
avoided. 

2064.  In  whose  hands  would  you  vest  the  appoint- 
ment of  the  valuers  ? — Perhaps  amongst  the  tenants 
and  the  landowners  themselves,  or  by  arrangement 
with  the  manufacturei's.  I  think  that  they  might  work 
together  more  amicably,  i£  they  would  but  submit  to 
one  general  assessment  of  damages  done.  I  am  not 
making  that  suggestion  on  the  assumption  that  there  is 
for  ever  to  be  a  continuance  of  the  present  state  of 
things,  but  I  think  that  until  it  is  better  something  of 
that  sort  might  be  done. 

2065.  I  just  now  put  to  you  a  question  with  re- 
ference to  the  depreciation  in  the  value  of  the  farms 
on  Colonel  Blackburne's  estate.  I  suppose  that  in  that 
depreciation  you  have,  of  course,  no  reference  to  the 
depreciation  of  the  value  of  the  timber  upon  the 
estate  ;  that  is  a  separate  question  ? — Oh,  no.  The 
timber  on  the  Widnes  side  is  nearly  all  gone.  There 
are  fences  which  I  myself  saw  10  or  12  years  ago, 
which  are  now  going.  Indeed  there  are  one  or  two 
there  which  I  myself  laid  out  when  fields  were  re- 
modelled ;  I  see  that  they  are  going  ;  they  have  been 
scorched  by  the  vapours  ;  and  many  trees  wliich  for  the 
district  were  then  very  good  are  now  staghorned,  and 
even  where  fences  are  left  on  the  Widnes  side  they 
are  now  mere  skeletons. 

2066.  {Mr.  Wilbraham  Egerton.)  You  were  for 
many  years  secretary  of  the  Manchester  and  Liver- 
pool Agricultural  Society,  were  you  not  ? — Yes,  for  17 
years,  until  the  time  that  I  have  spoken  of,  and  I 
resigned  that  of6.ce  along  with  some  other  public 
appointments. 

2067.  You  have  spoken  with  regard  to  damages. 
Could  any  adequate  compensation  be  given  for  such  a 
residential  injury  as  is  inflicted  upon  the  Norton 
estate  ? — The  remarks  which  I  have  just  made,  I 
think,  should  apply  to  Norton  as  well.  I  know  the 
Cheshire  side  as  well  as  the  other,  and  I  think  that 
the  injury  there  is  now  greater  than  it  ever  was 
before.  I  was  in  this  locality  in  March  or  April, 
when  I  had  occasion  to  go  over  to  Runcorn,  and  I  went 
that  way  back  to  Warrington,  where  I  was  then  staying, 
and  I  saw  much  which  is  now  to  be  deplored  at 
Norton. 

2068.  You  having  known  the  Norton  estate  before, 
can  speak  of  its  present  state  ? — I  have  known  the 
Norton  estate  for  25  years.  I  had  a  great  deal  to  do 
as  valuer  with  the  commutation  of  tithes  there. 

2069.  ( Viscount  Midleton.)  Has  your  attention 
been  specially  directed  to  the  depreciation  of  which 


you  speali  during  the  last  two  years  ? — No  ;  I  have  Mr. 
been  away  during  the  last  two  years.  ^-  Ryder. 

2070.  Do  you  [consider  that  it  has-  been  going  on    j4  Qct  1876. 

as  actively  as  ever  during  *he  last  two  years,  or  that   

there  has  been  any  change  ? — My  impression  is  that 

it  is  now  as  active  as  ever  it  was.  I  believe  that  many 
of  the  manufacturers  are  well  disposed  gentlemen, 
and  are  doing  all  that  they  can,  but  I  do  not  think  that 
others  are.  There  is  one  suggestion  which  I  might, 
perhaps,  make  as  to  a  further  appointment  of  in- 
spectors. It  is  utterly  impossible,  I  should  think,  that 
any  one  man  could  ever  do  the  work  which  is  requisite. 
Dr.  Angus  Smith's  repoi'ts  are,  no  doubt,  valuable,  as 
far  as  they  go,  but  we  want  closer  and  more  constant 
inspection  ;  and  I  should  suggest  a  larger  staff  of  in- 
spectors, possessed  of  the  requisite  engineering  and 
chemical  knowledge, — engineering  knowledge  as  well  as 
chemical, — and  capable  of  supplying,  if  necessary,  the 
treatment  to  be  adopted  in  order  to  prevent  escapes, 
and  with  power  to  enforce  that  which  they  suggest. 

2071.  The  point  which  I  specially  wish  to  draw  from 
you  is  this,  whether  there  has  been  any  perceptible  im- 
provement since  the  passing  of  the  Alkali  Act  in  1874, 
two  years  ago  ? — That  question  suggests  this  :  Perhaps 
I  ought  to  state  that  up  to  the  year  1870  or  1871,  I 
held  a  good  retaining  fee  from  one  of  these  companies 
on  their  behalf.  I  was  to  make  such  inspections 
during  the  year  as  I  thought  proper ;  to  take  notes, 
and  to  be  prepared  to  deal  with  any  damages  which 
might  be  done  by  their  works.  Those  were  the  copper 
smelting  works  near  Widnes  ;  they  were  the  Bold 
Works ;  and  I  am  sure  that  the  company  were  very 
honoui'able  and  well  disposed  to  meet  all  damage  that 
was  done.  From  my  observations  then  made,  I  am 
quite  sure  that  it  would  be  difficult,  excejrt  under  some 
extraordinary  circumstances,  to  say  from  day  to  day 
what  damages  were  being  done.  You  might  report 
that  oats  and  other  green  crops  in  their  younger  state 
were  failing.  You  would  say  on  some  mornings  that 
they  were  not  doing  well,  that  there  was  a  yellowness 
and  a  sickliness  in  them;  but  after  a  day  or  two's  rain, 
perhaps,  or  a  change  of  weather  or  wind,  they  woiild 
recover,  and  the  crop  would  eventually  be  a  tolerably 
good  one.  I  think  that  if  some  one  was  allowed  to 
make  a  general  inspection,  and  keep  his  eye  upon  the 
matter,  he  would  be  better  able  to  say  eventually 
what  damage  had  been  done  to  those  crops  when 
harvest  time  came. 

2072.  {Chairman.)  As  I  understand  you,  you  would 
not  only  have  inspectors  whose  business  it  would  be  to 
see  that  the  manufacturers  abided  by  the  provisions  of 
the  law,  but  you  would  also  have  valuers  whose  business 
it  should  be  to  go  round  and  estimate  from  time  to  time 
the  amount  of  damage  done  by  the  owners  of  the 
neighbouring  works  ? — Yes  ;  and  to  be  prepared  to 
receive  at  all  times  any  complaints  or  demands  which 
were  made,  and  to  give  their  attention  to  them. 

2073.  Who  should  pay  these  valuers  ? — That  is  a 
very  difficult  question  ;  the  expense  should  be  paid, 
perhaps,  by  the  county.  No  doubt  these  works  are  of 
great  national  importance. 

2074.  So  are  all  works,  I  presume  ? — They  are  the 
means  of  great  wealth.  1  am  not  going  to  say  that 
they  are  depreciating  the  value  of  the  land,  if  it  is 
simply  a  pounds,  shillings,  and  pence  question,  for 
building  upon,  or  anything  of  that  kind,  but  for 
agricultural  purposes  they  may  be  utterly  destroying 
it.  As  to  residents,  I  may  say  generally  that  my 
impression  is  that  Colonel  Blackburne,  Sir  Richard 
Brooke,  Lord  Gerard,  Lord  Derby,  and  indeed  all  the 
gentry  residing  in  this  neighbourhood,  will  in  all 
probability  be  driven  away  from  their  seats.  It  may 
not  be  in  this  generation,  but  certainly,  if  things  go  on 
as  they  are  doing,  it  will  be  in  the  next  generation  ; 
and  I  am  sorry  to  say  that  I  think  that  the  very  able 
Report  which  came  from  the  Select  Committee  of  the 
House  of  Lords  15  years  ago,  presided  over  by  that 
illustrious  man  the  late  Lord  Derby,  is  only  too 
forcible  and  applicable  still. 

2075.  Have  you  anything  further  to  add  ? — Nothing 
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further.  1  have  made  some  copious  notes.  I  do  not  2076.  We  are  perfectly  ready  to  hear  anything 
know  whether  they  would  be  of  any  service  to  the  further  which  you  have  to  say  ? — I  will  not  make  any 
Commissioners.  further  statement. 

The  witness  withdrew. 


Mr.  J.  HalsaU, 
Mr.  G.  Halsall, 
Mr. 

J.  Heiishaw, 
and 

Mr.  W.  Smith. 


Mk.  John  Halsall,  Mr.  Gilbert  Halsall,  Mr.  John  Henshaw,  and  Mr,  William  Smith,  examined. 


2077.  ( Chairman  to  Mr.  John  Halsall.)  You 
are  a  farmer  living  at  Halebank,  on  the  property  of 
Lord  Derby  ? — Yes. 

2078.  What  is  the  size  of  your  farm  ? — About  170 
acres. 

2079.  How  long  have  you  held  it? — I  have  held 
the  present  farm  for  four  years  last  February. 

2080.  Have  you  resided  long  in  that  neighbour- 
hood ? — I  was  born  in  the  neighbourhood,  and  have 
lived  there  all  my  life. 

2081.  How  far  is  your  farm  fromWidnes? — From 
a  mile  to  a  mile  and  a  half  ;  it  is  on  the  Liverpool 
side  of  Widues. 

2082.  That  would  be,  I  suppose,  about  due  west  ? 
—Yes. 

2083.  Does  it  ever  sufler  from  the  vapours  coming 
from  Widnes  ? — It  suffers  a  great  deal. 

2084.  Will  you  describe  the  manner  in  which  it  has 
suffered  ? — It  suffers  more  particularly  in  the  fruit 
trees,  and  grass,  and  corn,  and  pasturage  ;  and  I  may 
say  the  whole  farm  is  affected  by  it,  the  fences  as 
well. 

2085.  Have  you  an  orchard  ? — Yes. 

2086.  Have  you  anything  to  say  about  that 
orchard  ? — I  have.  The  orchard  is  divided  as  it  were 
into  two  portions,  and  the  portion  which  is  exposed  to 
the  side  near  the  works  is  pretty  nearly  all  dead ;  out 
of  126  trees  I  think  that  there  are  only  about  eight 
which  I  should  say  are  properly  alive. 

2087.  During  what  time  have  they  been  gradually 
decaying  ? — They  have  been  more  affected  lately  ;  and 
I  think  that  this  last  year,  owing  to  the  prevalence  of 
winds  from  there,  they  have  been  more  affected  than 
in  any  former  year  that  I  have  been  there. 

2088.  Were  these  126  trees  in  a  healthy  state  when 
you  came  into  possession  of  the  farm  ? — Yes ;  they 
had  been  renewed  previously  to  my  taking  the  farm, 
and  were  all  in  a  healthy  state  when  I  came. 

2089.  The  portion  furthest  from  there,  and  nearest 
to  Liverpool,  has  not  suffered  — No.  It  is  protected  by 
the  house,  and  some  of  the  trees  have  not  at  all 
suffei  ed.  I  would  like  to  add  that  on  my  uncle's 
farm,  that  of  Mr.  Gilbert  Halsall,  his  orchard  is 
protected  by  his  homestead.  The  buildings,  and  barn, 
and  sheddings  are  in  a  line  between  the  smoke  of  the 
works  and  the  orchard  ;  the  buildings  entirely  protect 
the  orchard,  and  it  is  not  affected  in  the  slightest, 
although  it  is  only  about  a  quarter  of  a  mile  from  my 
own  farm. 

2090.  You  have  stated  that  the  portion  of  your 
orchard  nearest  to  Liverpool  has  not  been  affected  ; 
does  it  bear  fi'uit  as  well  as  leaves  ? — Yes.  That  is 
protected  by  the  house;  the  smaller  trees  are  pro- 
tected. I  have  seen  the  grass  destroyed  in  one  night, 
and  damaged  so  that  it  has  been  almost  useless  as 
pasturage.  That  was  grass  more  particularly  that  I 
had  cut,  and  it  was  in  the  second  growth ;  it  was  in  a 
more  luxuriant  state,  and  more  susceptible  to  the 
vapour  than  the  old  pasturage. 

2091.  You  had  cut  it? — Yes,  and  this  was  the 
after  grass;  it  had  been  cut  perhaps  a  month  or  five 
weeks,  and  it  was  knocked  down  by  this  vapour. 

2092.  Does  it  recover  ?  —  No.  I  have  noticed 
particularly  on  Sunday  nights  that  we  got  the  vapour 
stronger,  for  some  reason  which  I  cannot  understand; 
but  on  Sunday  nights  we  get  the  gas  much  stronger 
than  at  any  other  time  of  the  week. 

2093.  Have  you  observed  on  Monday  mornings 
more  smell  than  at  any  other  time? — Considerably 
more. 

2094.  Do  you  attribute  that  to  negligence  on 
Sunday  ? — Yes,  to  Sunday  night's  working,  when  it 
appears  to  me  to  be  worse  than  at  any  other  time. 


2095.  What  is  the  case  with  respect  to  your 
hedges  ? — Some  of  them  are  quite  dead,  and  most  of 
them  are  affected  ;  the  younger  shoots  are  killed  off. 

2096.  Have  you  observed  that  the  hedges  are  worse 
if  there  is  a  ditch  or  anything  of  that  sort  near  them  ? 
— One  part  of  the  farm  is  what  we  call  low  meadow 
land ;  that  is  more  affected  than  the  other,  and  on 
that  portion  what  should  be  white  cows  are  very 
nearly  turned  into  black  ones.  In  fact,  I  have  a  horse 
now  out  to  grass  ;  it  was  grey  and  nearly  white  when 
it  came ;  its  mane  and  tail  are  nearly  black,  and  its 
body  is  rapidly  changing,  and  if  it  stays  a  little  longer 
I  think  that  its  owner  will  not  know  it. 

2097.  Is  your  farm  getting  worse  from  year  to 
year  ? — Yes,  especially  the  land  nearer  the  works. 

2098.  When  you  took  it  did  you  take  it  at  the 
same  rental  as  your  predecessor  had  paid,  or  was 
there  any  difference  ? — My  predecessor  had  the  farm 
at  a  lowish  rent,  taken  21  years  previously,  I  think; 
and  after  my  landlord  had  expended  a  laige  amount  of 
money  in  new  buildings,  and  a  new  house,  and  every- 
thing, he  only  charged  me  about  13/.  IO5.  more  than 
the  previous  tenant  ;  and  I  think  that,  had  it  not  been 
for  the  works,  and  for  the  damage  which  we  are 
suffering  in  that  respect,  I  could  not  expect  to  have 
been  charged  less  than  a  hundred  pounds  a  year 
more  ;  so  that  although  it  is  a  rise  in  the  rent  I,  think 
that  that  is  the  reason  why  I  am  not  charged  more 
than  that. 

2099.  Have  you  traced  the  damaee  inflicted  upon 
your  farm  to  any  particular  works? — No;  I  do  not 
know  by  what  works  it  is  caused,  but  there  is  no 
question  as  to  the  existence.  The  moment  you  open 
the  door  in  the  morning,  and  very  late  at  night,  the 
smell  is  bad.  It  is  a  great  deal  worse  in  the  night  than 
in  the  day  time  ;  many  times  the  atmosphere  seems 
more  dead  in  the  night ;  and  I  think  that  the  reason 
why  the  vapour  does  more  damage  then  is  that  the 
crops  are  damp,  and  the  stuff  falls  and  affects  them 
more  at  that  time  than  any  other  time. 

2100.  Is  there  anything  else  which  you  would  like 
to  say  ? — I  might  mention  that  my  uncle,  Gilbert 
Halsall,  lias  some  land  of  his  own,  with  a  large  front- 
age to  the  river  Mersey,  and  there  is  a  good  view  over 
in  Cheshire.  That  land  was  looked  upon  as  villa  land 
previously  to  this  state  of  things,  but  now  all  tire 
trees  are  dead,  and  its  chance  of  being  villa  land  or 
valuable  land  is  out  of  the  question.  It  may  at  some 
time  be  cottage  property,  but  it  will  never  be  what  it 
was.  The  oak  trees,  of  course,  are  affected. 

{Mr.  Gilbert  Halsall.)  Many  of  the  oak  trees  are 
dead,  and  some  are  dying. 

2101.  {To  Mr.  John  Halsall.)  Have  you  observed 
any  improvement  at  all  in  the  last  year  ? — No.  I  think 
that  the  vapour  has  been  worse  this  last  year  than 
ever,  but  that  may  be  owing  to  the  prevalence  of  the 
winds,  which  has  brought  it  more  to  me. 

2102.  There  has  been  more  north-east  wind  blow- 
ing ? — Yes.  I  think  that  in  the  last  year  or  year  and  a 
half  we  have  had  more  damage  than  we  have  had 
previously. 

2103.  {Mr.  Stevenson.)  Have  you  observed  at  what 
particular  hour  on  Sunday  evenings  you  have  found 
this  gas  worse  than  usual  ? — Usually  from  six  to  eight. 
I  may  add  that  I  have  asked  some  of  the  manufacturers 
the  reason  of  this,  and  they  lay  the  fault  on  their  men. 
It  may  be  that  their  men  are  worse  looked  after  on 
that  particular  night  than  at  other  times  ;  that  I  do  not 
know. 

{Mr  Gilbert  Halsall.)  It  is  worse  on  a  foggy  morn- 
ing. 

2104.  {Chairman.)  Would   either  of  the  other 
three  witnesses  like  to  add  anything  ? 
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{Mr.  Henshmo.)  I  do  not  know  that  I  have  any- 
thing to  say. 

{Mr.  Gilbert  IlahaU.)  I  can  only  say  that  I  have 
a  quantity  of  oak  trees,  many  of  which  are  dead,  and 
they  are  all  dyinp,  and  I  do  not  consider  that  the  land 
is  good  for  growing  corn.  I  have  nov.'  laid  it  all  down 
for  grass  land. 

2105.  Is  that  your  own  land?  —  Yes  ;  about  16 
statute  acres,  besides  marsh. 

2106.  Have  you  let  any  of  your  property  to  the 
works  ? — No. 

2107.  Have  you  let  any  of  your  property  as  build- 
ing land  for  houses  ? — No. 

2108.  For  cottages? — I  let  the  house  belonging  to 
the  farm  to  the  manager  of  the  iron-works. 

2109.  Have  you  had  any  of  your  ground  converted 
into  building  land  ? — No.  It  was  thought  at  one  time 
to  be  very  valuable,  before  the  works  came  to  Widnes, 
for  villas  ;  it  is  in  a  beautiful  situation,  and  there  is  a 
good  view  from  it,  but  now  that  is  all  gone.  I  have  a 
great  interest  in  the  river  for  a  good  distance,  and  it 
Avas  thought  at  one  time  that  the  land  would  be  very 


valuable.  It  may  come  in  at  some  time  for  cottage 
property,  but  that  is  all. 

{Mr.  John  Halsall.)  I  would  just  like  to  add  that 
the  garden  of  Mr.  Henshaw  is  a  little  nearer  the 
works  than  my  own.  If  tlie  Commissioners  diould 
come  to  our  neighbourhood  we  should  be  glad  for 
them  to  look  at  our  two  gardens,  and  I  think  that  that 
will  convince  them. 

2110.  {Mr.  Smith.)  In  addition  to  those  two  gar- 
dens, I  think  that  you  might  also  call  at  mine.  One 
remark  which  I  wish  to  make  is  in  respect  to  after 
grass.  We  are  in  the  habit  of  letting  the  after  gi'ass  to 
cattle  salesmen,  and  although  there  is  an  abundance 
of  grass  the  sheep  never  give  the  same  satisfaction  to 
the  shepherds  as  they  have  done  in  former  years  ;  and 
I  believe  that  if  those  grasses  were  subjected  to  a 
chemical  analysis  matter  of  a  poisonous  nature  would 
be  discovered  adhering  thereto.  I  have  no  further 
remark  to  make. 

2111.  {Mr.  Wilbraham  Egcrton.)  Is  the  health 
of  the  inhabitants  of  your  district  at  all  affected  by 
these  vapours  ? — I  think  not  ;  not  to  any  very  great 
extent. 


Mr.  J.  Halsall, 
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The  witnesses  withdrew. 


Mr.  James  Hallows  and  Mr.  James  Almond  examined. 


2112.  {Chairman  to  Mr.  Hallows.)  You  are  a 
metal  broker,  and  agent  for  the  Runcorn  Smelting 
Company  ? — Yes. 

2113.  Do  you  reside  at  Oakfield,  Ditton  ? — Yes. 

2114.  How  far  from  Widncs  ? — From  about  a  mile 
to  a  mile  and  a  half  as  the  crow  flies. 

2115.  Do  you  occupy  any  land  ? — I  do,  and  am 
also  an  owner. 

2116.  In  what  direction  is  your  farm  from  Widucs  ? 
— South-east. 

2117.  How  long  have  you  occupied  this  land? — 
Upwards  of  20  years. 

2118.  When  you  first  came  there  did  you  observe 
any  evil  effects  from  gases? — None;  it  was  quite  a 
rural  place. 

2119.  Were  there  any  works  then  ? — Yes. 

2120.  At  Runcorn  ? — No;  at  Widnes. 

2121.  Since  that  time  have  you  observed  any  evil 
effects  ? — Yes.  During  the  last  three  or  four  years 
new  works  have  been  built  on  Ditton  Marsh,  and 
since  those  new  works  have  come  there  we  have  felt 
them  to  be  a  nuisance.  Before  that,  the  works  were 
immaterial.  They  did  us  no  harm  ;  we  found  occa- 
sionally a  smell  come,  but  beyond  that  there  was  no 
damage. 

2122.  In  what  respect  have  you  suffered? — The 
smell  is  a  nuisance  ;  and  with  regard  to  the  orcliard 
and  the  garden  in  1873,  for  two  days  the  gases  from 
the  new  works  swept  over  my  garden.  All  the  leaves 
were  taken  off  the  trees  in  two  days,  they  were  all 
on  the  ground,  and  there  was  the  fruit  without  any 
leaves  accompanying  them.  To  some  extent  we  had 
the  same  in  the  last  week.  It  is  when  there  is  mois- 
ture in  the  air  that  the  gases  have  a  strong  effect 
upon  the  trees  especially. 

2123.  Have  any  of  your  family  suffered  at  all  in 
health  in  consequence  ? — They  have  not  suffered  in 
health  ;  but  when  these  gases  come  over,  my  wife,  who 
is  not  very  strong  in  the  chest,  feels  them  to  l>e 
oppressive. 

2124.  It  increases  the  difficulty  of  breathing? — 
Willie  the  smell  of  the  gas  is  about  it  is  an  annoyance 
to  her. 

2125.  Have  you  communicated  with  the  inspectors 
about  it  ?— Yes,  in  1873. 

2126.  What  was  the  result  of  your  communications  ? 
— Dr.  Angus  Smith  communicated  with  Mr.  Fletcher, 
and  they  both  appointed  to  come  over  to  Widnes.  Tlie 
damage  which  1  could  show  them  was  immaterial, 
and  therefore  I  handed  them  over  to  Mr.  Davenport,  a 
farmer  in  the  neighbourhood,  who  has  suffered  con- 
siderably, and  whose  evidence  you  have  heard.  But  it 

39887.  ] 
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seemed  to  me  at  the  time  very  peculiar  that  I  had  to 
write  to  the  inspector  at  Manchester,  who  had  to  write        J- Almond. 
to  Liverpool,  the  district  being  between  the  two.  It 
strikes  me  that  if  there  is  an  inspector  who  is  really  to 
do  his  duty  he  ouglit  to  be  on  the  spot. 

2127.  {To  Mr.  Almond.)  You  are  a  farmer  living 
at  Cronton  ? — Yes. 

2128.  You  have  heard  what  Mr.  Hallows  has  said  ? 
—Yes. 

2129.  Do  you  agree  with  what  he  has  stated  ? — 
I  do. 

2130.  Y'^our  farm  is  about  from  two  to  twoaud  a  half 
miles  from  Widnes  ? — Y^es. 

2131.  Do  you  wish  to  add  anything  to  what  Mr. 
Hallows  has  said  ? — No ;  I  do  not  know  that  I  can 
improve  it. 

{Mr.  Hallows.)  Will  your  Lordship  allow  me  to 
say  that  some  of  the  witnesses  have  put  forward  ideas 
for  improving  the  present  state  of  affairs.  And  in 
thinking  over  the  matter  in  the  last  two  or  three  days, 
an  idea  has  occurred  to  me,  namely,  that  chemical 
works  might  be  put  on  the  same  principle  as  a  public  ■ 
house  is,  which  is  an  objectionable  sort  of  business,  and 
that  a  license  might  be  granted  to  eacli  alkali  manu- 
facturer ;  and  if  he  breaks  the  law,  and  is  fincil  for  such 
breach,  let  that  fine  be  endorsed  on  his  license,  and 
after  he  has  been  fined  three  times,  he  is  not  fit  to  ba 
in  the  trade,  and  let  him  be  removed. 

2132.  (  Viscount  Midleton.)  Have  you  observed  any 
improvement  in  the  last  two  years,  or  the  reverse  ? — 
Not  much  change  ;  but  the  damage  which  may  have 
been  done  previously  may  be  still  vv'orking  its  way 
dowuAvards  as  far  as  the  trees  are  concerned. 

2133.  Damage  is  still  going  on  ? — It  is  still  troina: 
on. 

2134.  And  you  do  not  perceive  any  improved  result 
in  the  last  two  years  ? — No. 

2135.  You  know  that  the  Alkali  Amendment  Act 
wa,s  passed  in  the  year  1874  with  tlie  view  of  remedying 
this  damage  as  far  as  it  could  ? — Yes. 

2136.  Do  you  consider  that  you  have  luul  any 
l)encfit  from  the  passing  of  that  Act  ? — There  may  be  a 
benefit,  but  the  time  may  not  have  been  sufficiently 
long  for  it  to  be  developed  ;  the  damage  which  we  are 
now  sustaining  may  have  been  done  previously  to  the 
passing  of  that  Act. 

2137.  {Mr.  Almond.)  Most  of  the  damage  to  our 
fruit  trees  has  been  done  in  the  last  two  years.  When 
the  wind  comes  from  the  south  damage  is  done,  but 
this  summer  it  has  not  been  so  much  as  tlie  year  before. 
For  the  last  two  or  three  days,  however,  it  has  been 
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very  bad ;  for  a  week  we  have  had  more  o£  it  than 
when  the  wind  has  been  more  west,  which  it  often  is 
towards  the  summer ;  that  is  the  reason  why  we  have 


not  had  so  much  damage ;  but  last  year  we  had  several 
winds  from  the  south,  and  we  then  got  a  good  deal  of 
damage.    Most  of  the  fruit  trees  are  gone. 


Mr.  R.  Neilson. 


The  witnesses  withdrew. 


Mr.  Robert  Neilson  examined. 


2138.  {Chairman.)  You  live  at  Halewood  ? — I  do. 

2139.  You  are  a  magistrate  for  the  county  of  Lan- 
caster ? — I  am. 

2140.  Do  you  hold  a  farm  at  Halewood  as  a  tenant 
of  Lord  Derby  ? — Yes, 

2141.  y/hat  is  its  extent  ? — It  was  nearly  300  acres. 
A  part  of  it  has  been  taken  away  by  the  Cheshire  Lines 
Committee  ;  it  is  now  about  260  acres. 

2142.  On  which  side  of  Widnes  does  this  farm  lie  ? 
— From  a  point  on  the  north  of  east  to  a  point  on  t\\e 
south  of  east,  according  to  the  extent  to  which  Widnes 
is  increased.  The  wind  coming  from  the  east  is  in  a 
centre  line  across  my  house. 

2143.  On  which  side  of  Widnes  does  your  property 
lie  ? — On  the  south-west  and  west. 

2144.  You  just  now  mentioned  the  winds  which 
affect  you  most  ? — Y'es  ;  those  are  the  winds  which 
affect  me  most. 

2145.  How  long  have  you  occupied  this  farm? — 
Upwards  of  30  years. 

2146.  Will  you  be  good  enough  to  state  your  expe- 
rience with  respect  to  the  effect  of  the  gases  within 
that  time  ? — I  have  perceived  them  for  many  years, 
but  they  have  been  increasing  latterly. 

2147.  Should  you  say  that  they  had  increased 
specially  within  any  particular  period  ? — Yes ;  I  think 
within  the  last  from  five  to  eight  years.  Being  aware 
of  the  neighbourhood  round  the  town  of  Widnes,  I  am 
led  to  suppose  that  that  increase  has  arisen  a  good  deal 
from  the  extent  of  the  woi'ks  right  and  left  of  the  line. 

2148.  Do  you  suffer  more  on  particular  days,  or  at 
particular  hours  of  the  day,  than  at  others,  or  in  par- 
ticular states  of  the  weather  ? — I  do  not  suffer  at  all 
unless  the  wind  is  from  the  works  to  my  house  ;  but, 
generally  speaking,  I  suffer  in  foggy  weather,  and  I 
have  observed  a  difference  in  the  night  time.  I  have  never 
particularly  noticed  when  that  time  has  commenced, 
but  early  in  the  morning  it  is  more  perceptible. 

2149.  I  suppose  that  you  are  hardly  able  to  form  an 
opinion  whether  your  increased  sufferings  in  the  night 
are  due  to  the  fact  that  more  gas  comes  out  at  night, 
or  that  the  air  is  in  a  moister  condition  ? — It  appears 
to  me  that  more  gas  comes  out  in  the  night,  for  I  have 
perceived  it  before  I  have  got  up.  I  am  an  early  riser, 
and  being  an  old  man  my  sleep  may  be  more  easily 
affected,  but  I  can  tell  from  the  coppery  taste  in  my 
mouth  when  the  wind  is  in  that  direction. 

21-50.  How  far  are  you  from  Liverpool  ? — Between 
seven  and  eight  miles  from  about  the  centre  of  Liver- 
pool. 

2151.  How  far  are  you  from  the  outer  circle  of  what 
may  be  fairly  called  Liverpool  ? — Liverpool  has  nearly 
extended  to  Wavertree.  I  am  about  three  or  four  miles 
from  Wavertree. 

2152.  Can  you  say  whether  this  damage  arises  at 
LiverjDool  ? — Yes  ;  I  have  perceived  it  very  plainly 
indeed  if  the  wind  has  been  in  the  east. 

2153.  Have  you  perceived  a  bad  effect  on  your 
plants,  or  haystacks,  or  anything  of  that  nature  ? — My 
attention  has  been  drawn  to  a  stack  of  hay  rather  more 
than  a  year  old.  The  side  on  the  east  is  evidently 
affected  ;  it  has  a  more  weathered  appearance  on  the 
one  side  than  on  the  other,  but  I  have  never  had  it 
analyzed. 

2154.  As  to  shrubs  and  flowers,  have  they  suffered 
most  when  the  wind  has  been  in  the  east,  or  when  it 
has  been  in  the  west? — If  there  is  a  prevalence  of 
wind  from  the  east,  from  Widnes,  for  a  few  days,  all 
the  shrubs  wither. 

2155.  At  your  distance  of  four  and  a  half  miles, 
do  the  vapours  penetrate  into  your  house  ? — Yes.  A 
part  of  the  district  is  only  about  three  and  a  half  miles 
from  me ;  but,  taking  tlie  whole  extent  at  about  a 


mile  in  length,  from  three  and  a  half  to  four  and  a  half 
miles  would  be  the  entire  distance. 

2156.  Even  at  that  distance  do  the  vapours  enter 
your  house  ? — They  do.  I  have  perceived  them  par- 
ticularly at  4  or  5  o'clock  in  the  morning.  In  foggy 
weather,  ^yhen  the  wind  is  from  the  east,  I  can  tell  the 
effect  of  the  vapours. 

2157.  Do  you  think  that  you  are  correct  in  attribut- 
ing your  feelings  at  that  hour  in  the  morning  to  the 
vapours  Yes,  to  a  certain  extent.  All  my  life  I 
have  been  a  very  early  riser,  and  I  generally  devote 
two  or  three  hours  in  the  morning  to  study.  In  the 
long  illness  of  my  late  wife,  she  always  could  per- 
ceive when  the  wind  was  from  the  east ;  it  affected 
her  sleep. 

2158.  {Mr.  Abel.)  Have  you  any  reason  to  suppose 
that  the  character  of  the  vapours  has  changed  within 
the  last  five  years? — No,  except  that  it  has  been 
rather  more  pungent.  I  think  that  there  is  also  a 
good  deal  of  vapour  arising  from  the  marshes  around, 
independent  of  the  emanations  from  the  chimneys. 
There  is  a  large  quantity  of  land  which  is  a  good  deal 
flooded  by  the  acid  being  introduced  into  the  brooks  ; 
and  that,  I  believe,  by  a  proper  chemical  arrangement, 
may^  be  entirely  destroyed.  It  certainly  occupies  a 
considerable  space,  and  a  good  deal  of  vapour  or  smell 
emanates  from  it. 

2159.  [Mr.  Stevenson.)  How  near  you  are  those 
brooks  which  you  mention ;  do  you  refer  to  the  Sankey 
Brook  ? — The  Sankey  Brook  is  in  a  very  confined 
space,  and  the  overflow  of  the  Sankey  Brook  has  been 
entirely  prevented  of  late  years ;  but  when  you  get 
lower  down  to  the  Widnes  district  you  have  a  greater 
extent  of  water. 

2160.  {Chairman.)  How  near  are  you  to  Sankey 
Brook  ? — One  portion  of  Sankey  Brook  is  within  two 
miles  of  me  ;  and  there  is  a  portion  of  Sankey  Brook 
higher  up,  more  to  the  north,  which  is  occasionally 
flooded  by  the  emanation. 

2161.  Is  Sankey  Brook  one  of  the  brooks  to  whose 
overflowing  you  attribute  a  portion  of  this  nuisance  ? — 
I  think  that  Ditton  Brook  causes  it  still  more ;  it  is 
nearer  to  me  ;  Sankey  Brook  is  affected  more  from 
St.  Helen's. 

2162.  {Mr.  Stevenson.)  Are  you  quite  sure  that 
you  are  not  mistaking  the  name  of  the  brook  to  which 
you  refer  in  speaking  of  Sankey  Brook  ? — ^They  both 
unite  at  last  in  the  river.  Sankey  Brook  is  at  a  greater 
distance  than  Widnes  Brook,  but  it  is  equally  affected 
by  the  acid  from  St.  Helen's  as  Widnes  Brook  is  from 
Widnes. 

2163.  You  speak  of  the  liquid  acid  ? — Yes.  The 
state  of  the  water  speaks  for  itself.  Some  years  ago  I 
was  requested  to  examine  the  whole  of  the  Hue  to  the 
river,  and  I  examined  the  soil,  and  it  gave  a  test  from 
16  to  18  inches  deep.  The  painted  carts  at  the  farm- 
house came  home  on  the  Saturday,  and  on  the  Monday 
they  were  blue. 

2164.  Was  that  due  to  the  sulphuretted  hydrogen  ? 
— I  fancy  so  ;  and  the  emanation  of  the  gases  from 
the  influx  of  the  tide  raising  the  water  in  the  brook. 

2165.  In  Ditton  Brook  ? — No,  in  Sankey  Brook. 

2166.  {Admiral  Hornby.)  What  distance  is  Sankey 
Brook  from  you  ? — I  should  think  six  or  seven  miles, 

2167.  How  far  is  Ditton  Brook  ? — Not  more  than 
two  ;  it  comes  much  nearer. 

2168.  {Chairman.)  In  an  earlier  part  of  your  evi- 
dence yon  stated  that  Sankey  Brook  was  within  two 
miles  of  you ;  I  suppose  that  you  must  have  made  a 
mistake  for  Ditton  Brook  ? — I  did. 

2169.  {Viscount  Midleton.)  I  gather  from  what 
you  say  that  you  do  not  consider  that  matters  are  on 
the  mend  'in  any  way  ? — I  think  not. 


ROYAL  COItCHISSION  ON  NOXIOUS  VAPOUES. 


67 


2170.  You  have  perceived  no  beneficial  effect  from 
the  legislation  which  took  place  two  years  ago  ? — No,  I 
have  not  noticed  it  at  present. 

2171.  You  have  noticed  no  diminution  in  the 
vapours  ? — T  think  that  there  has  been  a  diminution  in 
the  vapours,  as  far  as  I  can  judge,  within  the  last  week 
or  ten  days. 

2172.  {Chairman.)  Have  you  a  Reform  Bill  to  pro- 
pose on  this  subject? — No,  except  that  the  manufac- 
turers should  diminish  the  vapours. 

2173.  {Mr.  Wilbraham  Egertoii.)  Do  yeu  think 
that  any  further  protection  should  be  given  to  land- 
owners against  the  erection  of  new  works  by  the  con- 
trol of  any  sanitary  authority  ? — From  all  tlaat  I  have 
gathered  in  conversation  with  chemical  gentlemen  and 
others,  I  think  that  there  is  a  power  of  preventing  the 
escape  of  these  gases. 


2174.  You  mean  by  an  improvement  eiFected  in  the  Mr.R.Neilson. 

works  ? — Yes,  and  by  a  closer  and  more  general  inspec-   

tion.    I  think  that  the  inspection  is  not  suificient  to  14  Oct.  1876. 

detect  the  cases  where  the  gas  is  allowed  to  escape  ;  and   

there  is  an  infraction  of  the  law. 

2]  75.  Do  you  think  that  the  inspector  should  be 
paid  out  of  the  county  rate,  or  out  of  the  general  funds 
of  the  country? — That  is  a  very  diificult  question. 
Being  a  member  of  the  Finance  Committee  I  should  be 
very  sorry  to  propose  that  they  should  be  paid  by  the 
county. 

2176.  There  is  a  great  jealousy  as  to  the  county 
rates  ? — Yes  ;  and  I  am  happy  to  say  that,  as  the  effect 
of  that  jealousy,  they  are  decreasing  rather  than  in- 
creasing. 


The  witness  withdrew. 


Mr.  WillJam  Beamont  further  examined. 


2177.  {Mr.  Beamont.')  I  had  occasion,  in  the  few 
remarks  which  I  previously  made,  to  speak  of  having 
written  a  letter  to  Swansea.  I  said  that  I  expected  an 
answer.  I  have  received  a  very  satisfactory  answer 
this  morning,  and  I  will  ask  the  Commissioners  either 
to  allow  the  letter,  to  be  read  or  to  empower  me  to 
summon  the  person  who  has  given  it.  He  has  written 
a  long  letter  des(!ribing  the  whole  process. 

{Chairman.)  I  think  that  the  witness  should  be 


examined.  It  will  not  do  to  read  a  letter  when  we 
cannot  cross-examine  the  witness.  We  shall  be  making 
an  inquiry  into  the  Swansea  works,  and  can  take  that 
evidence  then.  We  shall  probably  have  it  in  London, 
but  that  gentleman,  who,  I  understand,  is  Mr.  Morgan, 
shall  have  a  full  opportunity  of  being  heard.  It  is  the 
intention  of  the  Commissioners  to  make  a  full  inquiry 
into  the  state  of  the  copper  works  at  Swansea. 


Mr. 

JV.  Heamont. 


The  witness  withdrew. 


Mr.  Joi&n  Hays 

2178.  {Chairman.)  Yon  are  a  civil  en^neer  at 
Liverpool  ? — I  am. 

2179.  You  reside  at  Lee  Hall,  Gateacre  ?--*I  do. 

2180.  Are  you,  and  have  you  been  for  some  years, 
the  chairman  of  the  Little  Woolton  Local  Board  ? — 
For  the  past  five  years. 

21«1.  During  that  time  have  you  given  your  atten- 
tion to  the  subject  of  noxious  vapours  ? — Yes,  both  as 
an  individual  and  also  as  the  chairman  of  the  Local 
Board. 

2 1 82.  We  will  take  you  in  your  individual  capacity. 
How  far  do  you  live  from  Widnes  ? — Five  miles  in  a 
direct  line. 

2183.  In  what  direction  does  your  house  lie,  as  far 
as  the  wind  is  concerned  ? — It  is  north-west.  ( The 
witness  pointed  out  the  property.)  It  is  almost  mid- 
way between  Widnes  and  Liverpool. 

2184.  I  suppose  that  it  is  west-north-west  or  there- 
abouts ? — West-north-west. 

2185.  What  is  the  nature  of  your  occupation  at 
Lee  Hall  ? — I  occupy  a  residence  with  large  pleasure 
grounds,  and  about  100  statute  acres  of  arable  land. 
That  property  has  a  great  deal  of  timber  on  it,  and 
therefore  I  have  had  a  very  good  opportunity  of 
observing  the  effects  of  the  vapours  upon  vegetation. 

2186.  How  long  is  it  since  you  began  to  experience 
any  annoyance  from  vapours  ? — The  annoyance  has 
been  serious  for  the  last  four  years. 

2187.  During  that  time  have  complaints  been  made 
to  you  from  the  neighbourhood  in  your  official  ca- 
pacity ? — Yes,  as  the  chairman  of  the  Bqard.  We 
have  had  several  communications,  both  personal  and 
written,  from  the  inhabitants,  asking  us  to  take  such 
measures  as  we  could  take  to  try  and  abate  the 
nuisance, 

2188.  Have  you  taken  any  measures  ? — We  got  up 
a  petition  to  Parliament,  to  which  we  obtained  the 
signatures  of  all  tlie  surrounding  Local  Boards,  and 
also  of  the  Corporation  of  Liverpool. 

2189.  I  am  afraid  that  the  presentation  of  that 
petition  did  not  produce  much  effect  upon  the  noxious 
vapours? — I  am  afraid  not. 

2190.  Have  you  taken  any  legal  steps  ? — I  think 
not.  I  think  that  all  the  steps  which  we  took  were 
endeavouring  to  pi'omote  a  joint  action  f(K  abating 
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the  nuisance.    The  Board  that  I  represent  was  the   

Board  wlio  commenced  this  agitation,  and  to  a  certain 
extent  kept  it  up. 

2191.  Is  it  your  opinion  that  this  nuisance  is  in- 
creasing or  diminishing  ? — I  am  satisfied  that  it  is 
increasing,  altliough  my  own  personal  experience  is 
that  during  the  last  spring  and  summer,  owing  to  the 
direction  of  the  wind,  we  have  felt  it  much  less  than 
before.  We  have,  however,  really  felt  it  recently  very 
much  more  severely.  On  the  mornings  following  the 
evenings  of  the  3rd  and  4th  of  this  month,  I  found, 
on  rising  in  the  morning,  a  thick  deposit  upon  the 
windows,  whicli  led  me  to  believe  that  it  was  a  fog, 
but  on  trying  to  lift  tlie  windows,  I  found  it  to  be 
something  more  than  that;  and  on  looking  outside  and 
observing  the  woodwork,  I  found  it  covered  with  a 
bloom  similar  to  what  there  is  on  black  Hambro' 
grapes,  or  on  a  damson  ;  quite  as  dark  in  colour  as 
that.  I  removed  it  with  my  finger,  tasted  it,  and 
found  it  very  strongly  acid  and  salt.  I  then  called 
somo  of  v.rj  family,  who  repeated  the  experiment. 
This  took  place  on  the  4th,  wlien  I  called  the  attention 
of  the  gardener  and  the  surveyor  of  the  disti'ict  to  it, 
and  they  can  confirm  the  fact  that  at  this  distance  of 
five  miles  the  vapour  is  sufficiently  strong  to  produce 
an  eftect  of  this  sort.  It  is  the  first  time  that  I  liave 
observed  an  effect  anything  like  it,  and  tlierefore  I 
draw  the  inference  tliat  there  must  be  an  increase  in 
the  pungency  or  the  power  of  the  vapour  to  produce 
.sucli  an  eftect. 

2192.  Have  you  observed  any  effect  upon  metals  r 
— Upon  several  occasions.  In  a  very  few  hours  wo 
have  had  the  brass  work  of  the  grates  turned  a  reddish 
brown,  and  tlie  silver  is  often  turned  blue  in  the 
course  of  a  very  few  hours ;  and  as  we  have  no  gas  in 
the  house,  we  know  that  it  must  proceed  from  some 
extraneous  cause. 

2193.  Have  you  observed  any  effects  of  the  vnpour 
tipon  the  wood  on  your  property  ? — I  believe  that  the 
trees  arc  dying  down  from  the  top. 

2194.  When  you  say  that  you  "believe,"  you  know 
it,  I  suppose  ? — It  is  rather  awkward  to  make  positive 
statements  on  a  thing  of  that  sort.  From  a  very 
limited  period  back  the  trees  have  been  beginning  to 
die  downwards, 
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Mr.  2195.  You  have  seen  that  they  become  stag-headed  ? 

J.  H.  Wilson.  — Yes.    My  own  belief  is  that,  even  at  this  distance 
•        of  five  miles,  it  is  the  gases  from  Widnes  which  destroy 
140ct^6.    the  trees. 

2196.  How  far  are  you  from  the  outer  circum- 
ference of  Liverpool  ? — About  five  miles. 

2197.  Have  you  any  reason  to  believe  that  this 
damage,  or  a  portion  of  it,  may  have  been  inflicted  by 
the  smoke  from  Liverpool  ? — I  am  quite  certain  that 
it  has  not,  because  this  effect  is  not  produced  on  the 
Liverpool  side  ;  you  will  find  that  the  trees  get  better 
as  we  approach  Liverpool. 

2198.  How  far  on  any  occasion  have  you  believed 
yourself  to  have  perceived  the  effect  of  this  vapour  ? 
— The  furthest  point  at  which  I  have  perceived  it 
very  distinctly  (not  faintly)  is  in  Parhament  Street, 
Liverpool,  which  must  be  about  ten  miles  from 
Widnes. 

2199.  Were  you  able,  as  a  medical  gentleman  said 
yesterday,  to  differentiate  that  vapour  from  other 
vapours  on  that  occasion  ? — Unfortunately  we  can  do 
so.  We  suffer  from  two  very  distinct  forms  of 
vapour ;  one  is  from  the  chlorine  gas,  and  the  other 
is  in  a  much  worse  form,  from  the  sulphuretted  hydro 
gen.  On  the  first  occasion,  when  the  effects  of  the 
escape  of  sulphuretted  hydrogen  gas  were  very  ap- 
parent we  thought  that  they  had  been  throwing  water 
on  the  kitchen  fire.  We  made  an  examination,  and 
found  that  the  whole  house  was  pervaded  by  it. 

2200.  Have  any  members  of  your  family  suffered 
at  all  from  this  vapour? — Unfortunately  one  of  the 
members  of  my  family  suffers  from  what  is  called  hay 
fever  or  summer  asthma,  which  leaves  a  delicacy  of 
the  chest,  and  when  we  have  a  deleterious  form  of  the 
wind  from  Widnes  she  suffers  very  much  indeed, 
because  the  mere  fact  of  closing  the  doors  and  windows 
does  not  get  rid  of  the  difficulty. 

2201.  As  the  chairman  of  the  Local  Board  of 
Little  Woolton,  has  any  practicable  remedy  for  this 
state  of  things  occurred  to  you  ? — I  think  that  it  is 
not  ovu-  business  to  find  any  remedy.  I  think  that  as 
a  citizen  I  am  entitled  to  fresh  air  as  well  as  pure 
water.  I  prove  the  extent  of  the  damage,  and  I  look 
to  Her  Majesty's  Government  to  remedy  it.  I  think 
that  it  is  for  the  manufacturers  to  find  a  remedy 
for  me. 

2202.  But  Her  Majesty's  Government  have  deputed 
us  to  come  into  this  district,  and  get  what  wisdom  we 
can  out  of  it ;  can  you  assist  us  in  any  way  ? — 
Personally,  I  take  such  a  strong  view  as  to  individual 
rights  that  1  never  felt  that  it  Avas  my  business  to 
interfere  with  that  matter.  I  think  that  it  is  first  for 
us  to  prove  our  case  clearly  ;  there  are  authorities  and 
eminent  chemists  who  are  in  a  much  better  position 
to  deal  with  it  than  any  of  us. 

2203.  {Earl  Percy.)  You  have  spoken  of  the  va- 
pours having  an  effect  upon  the  health  of  one  of  your 
family,  who,  as  I  understand,  is  predisposed  to  attacks 
in  the  chest.  Ilave  you  any  reason  to  believe  that 
in  oi'dinary  cases  these  vapours  are  prejudicial  to 
health  ? — I  do  not  know  that  directly  they  are, 
but  indirectly  they  are  prejudicial  to  health.  To 
give  you  an  extreme  case,  1  will  give  you  my  own. 
I  come  home  after  a  long  day's  work,  either  public  or 
private,  and  instead  of  having  peace  and  enjoyment, 
an  endless  irritation  arises  from  the  house  being 
almost  intolerable,  and  I  am  quite  sure  that  it  reacts 
on  my  health.  That  is  a  very  extreme  case,  and 
therefore  with  people  more  delicate  than  myself  I  am 
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satisfied  that  it  is  injurious.  I  may  say,  in  conclusion, 
that,  as  chairman  of  the  Local  Board,  T  have  an 
opportunity  of  observing  the  effect  which  these 
vapours  have  on  the  value  of  residential  property  in 
the  neighbourhood,  and  I  am  quite  satisfied  that  the 
depreciation  in  value  is  very  great  indeed.  Of  course 
the  badness  of  the  times  accounts  for  something,  but 
I  have  never  known  so  many  properties  on  sale.  For 
many  years  there  was  not  any  place  in  the  neighbour- 
hood to  be  had  for  love  or  money. 

2204.  (  Viscount  Midleton.)  Do  you  notice  that  the 
effect  of  these  vapours  is  more  or  less  deleterious  at 
particular  times  of  the  day  ? — We  notice  it  more  in 
the  evening ;  it  it  always  worse,  I  think,  at  night,  as  a 
rule. 

2205.  Do  you  attribute  that  to  anything  in  the 
vapours  themselves,  or  to  the  fact  that  escapes  are 
permitted  at  night  which  would  not  be  permitted  in 
the  day  ? — The  presumption  is  that,  under  the  cover 
of  darkness  and  in  foggy  weather,  there  must  be  some 
extra  carelessness  on  the  part  of  the  workmen.  We 
believe  that  the  process  goes  on  regularly,  and  that 
any  extra  escape  of  gas  is  from  carelessness. 

2206.  And  I  gather  that  these  escapes  are  not  less 
frequent  than  they  were  before  ? — I  have  said  that, 
owing  to  the  direction  of  the  wind  during  the  past 
spring  and  summer,  we  have  suffered  very  much  less 
than  usual  ;  but  when  we  do  get  the  vapours,  they 
are  very  much  Avorse  than  before.  They  are  increasing 
in  strength.  Of  course  their  frequency  depends  upon 
the  direction  of  the  wind. 

2207.  {Mr.  WUhralium  Egerton.)  I  understand 
you  to  say  that  you  suffer  from  these  vapours  in  such 
a  way  that  no  pecuniary  payment  would  give  you  any 
compensation  at  all  ? — Oh  no. 

2208.  And  that  you  look  to  the  legislature  to 
devise  a  remedy  ? — I  believe  that  members  of  my 
family  are  suffering  in  health,  and  I  feel  that  I  am 
suffering  individually  ;  that  instead  of  my  home  being 
a  place  where  I  can  go  for  comfort,  a  continuous 
irritation  is  kept  up;  and  that,  I  in  common  with 
others,  am  a  very  great  sufferer  from  the  present  state 
of  the  air,  which  no  money  will  repay. 

2209.  {Mr.  Abel.)  Among  the  vapours  from  which 
you  suffer  you  have  specified  chlorine  and  sulphui'ctted 
hydrogen,  and  you  have  referred  to  the  latter  as  being 
most  noxious.  1  presume  that  you  mean  as  to  its 
offensive  character  ? — Yes. 

2210.  And  not  as  to  the  manner  in  which  it  affects 
your  land  or  cattle  ? — No,  but  the  sensation  alone. 

2211.  Are  there  not  several  works  in  the  town  of 
Liverpool  itself  ? — Yes;  but  on  the  special  occasion 
to  which  I  refer,  when  the  smell  was  exceedingly 
strong,  it  was  the  evening  of  the  concert  of  the 
Philharmonic  Society,  and  we  drove  out  in  the  di- 
rection of  Widnes,  and  all  the  way  we  traced  the 
course  right  owt  to  my  own  house,  and  the  smell  got 
stronger  and  stronger  as  we  went  on. 

2212.  {Mr.  Stevenson.)  Where  did  you  perceive 
those  vapours  ? — In  Parliament  Street,  Liverpool.  It 
is  about  a  mile  to  the  southward  of  where  we  now  are. 

2213.  Where  do  you  think  that  the  sulphuretted 
hydrogen  which  you  perceive  comes  from  ?  It  cornea 
not  from  the  works,  but  from  deposits,  does  it  not  ? — 
We  are  told  that  it  is  from  the  deposits,  and  I  presume 
that  it  is  so. 

2214.  Have  you  ever  traced  the  locality  of  those 
deposits  ? — No. 

withdrew. 


Dr.  John  Little  examined. 


2215.  {Chairman.)  You  are  a  physician  ? — Yes. 

2216.  Have  you  lived  in  this  neighbourhood  for  the 
last  10  years  ? — Rather  more  than  10  years. 

2217.  During  that  time  have  you  had  opportunities 
of  examining  into  the  effects  of  the  vapours  from 
Widnes  ? — 1  have.  My  duties  frequently  take  me  to 
all  parts  of  the  neighbourhood  at  all  hours  of  the 


night,  and  I  go  into  the  townships  of  Allcrton,  Speke,. 
Hale,  and  Halewood,  and  sometimes  into  Ditton, 
Tarbock,and  Much  and  Little  Woolton,  and  CliildwalL 
2218.  During  those  10  years  have  you  observed 
any  increase  in  the  volume  of  these  vapours  ? — I  have. 
When  I  first  came  into  the  neighbourhood  the  vapours 
were  so  slight  as  at  Woolton  to  cause  comparatively 
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little  inconvenience  ;  but  now  they  have  so  much 
increased  that  when  I  have  been  called  out  at  night, 
and  the  wind  has  been  south-west,  and  there  has  been  a 
fog  at  the  same  time,  I  have  suffered  very  considerably. 
I  'luay  also  state  that  I  know  of  two,  if  not  more, 
people  who  have  had  to  leave  the  neighbourhood 
entirely  in  consequence  of  suffering  from  asthma,  and 
being  unable  to  bear  the  results  of  these  vapours. 

2219.  Their  sufferings  were  aggravated  by  these 
vapours  ? — They  were  so  great  that  they  could  not 
remain  in  the  neighbourhood. 

2220.  Have  you  ever  observed  the  vapours  rest  at 
all  upon  the  ground  ? — I  have. 

2221.  Where  ? — In  the  Child  wall  Valley. 

2222.  How  far  is  that  from  Widnes  ? — The  Child- 
wall  Valley  is  about  seven  to  eight  miles  in  a  direct 
line  to  the  north-west  of  Widnes.  I  may  also  state 
that  a  member  of  my  family,  my  brother,  at  Richmond 
Terrace,  Breck  Eoad,  has  suffered  for  several  years  from 
asthma,  and  if  he  has  left  his  window  open  at  night, 
whenever  the  wind  has  been  in  that  quarter  he  has 
been  awakened  up  by  an  attack  of  asthma  coming  on. 

2223.  When  you  have  travelled  out  on  foggy  nights 
in  this  way  have  you  found  the  vapour  rest  upon  your 
f^ee  ? — Yes,  and  I  have  tasted  the  drops  as  they  have 
fallen  from  my  moustache,  and  found  them  distinctly 
acid. 

2224.  Have  you  observed  any  effects  on  vegetation  ? 
— As  I  drive  towards  Wi<lnes  and  notice  ihe  trees 
tliat  are  very  much  exposed  to  these  vapours,  I  notice, 
particularly  in  the  autumn,  instead  of  the  beautiful 
autumnal  tints  coming  on  the  tress,  as  they  do  in 
other  districts  not  exposed  to  these  vapours,  that  the 
leaves  shrivel  on  the  trees  and  fall  otf, 

2225.  At  an  earlier  period  than  they  used  to  do  in 
former  years  ? — Yes. 

2226.  {Earl  Percy.)  Have  you  formed  any  general 


conclusions  in  your  own  mind  as  to  the  effect  of  these   Dr.  J.  Little. 
vapours  upon  the  health  of  the  population  ? — -I  do  not  — ^ 
think  that  they  are  prejudicial  at  Wooltou  to  the    14  Ort.  1876. 
health  of  strong  people  not  mueh  exposed  at  night ;  ' 
but  to  any  one  sufi'eriflg  from  bronchial  irritation  of 
any  kind,  or  chest  complaint  of  any  sort,  I  consider 
them  highly  prejudicial  ;   and  in  the  case  of  any 
persons    suffering    from    consumption  or   any  such 
disease  of  the  lungs  their  danger  would  be  very  much 
increased  by  the  initation  of  these  acid  vapours. 

2227.  Is  the  death  rate  from  such  diseases  larger  in 
your  district  than  in  others  ? — I  cannot  answer  that 
question.  Lancashire  is  a  damp  county,  and  we 
attribute  a  good  deal  of  the  chest  disease  to  that 
cause.  I  have  not  compared  the  death  rates  in  other 
places. 

2228.  ( Viscount  MidletoH.)  Am  I  to  understand 
you  to  say  that  you  consider  that  the  vapours  are 
prejudicial  to  infant  life?  Have  you  been  able  to 
form  any  opinion  as  to  whether  the  infant  mortality 
has  or  has  not  increased  in  those  districts  which  are 
affected  by  the  vapours  ? — My  practice  lies  principally 
round  Woolto)i  Hill,  and  I  do  not  think  that  at  that 
distance  the  vapours  are  prejudicial  at  present  to  the 
health  of  the  infixnt  population.  I  do  not  know  enough 
of  the  immediate  neighbourhood  of  Widnes  to  speak 
positively  on  that  point  ;  but  the  neighbourhood  of 
Woolton  is  a  residential  neiglibourhood,  and  the  houses 
are  of  the  very  largest  size  in  the  vicinity  of  Liver- 
pool and  are  exceedingly  valuable,  and  I  know  of 
several  cases  in  which  the  sale  of  houses  has  been 
prevented  by  the  fact  of  these  vapours  coming  over 
from  Widnes. 

2229.  The  rate  of  infant  mor!;,':!;/  is  generally  con- 
sidei-ed,  is  it  not,  the  most  delicate  test  of  the  sanitary 
condition  of  any  ]iarticular  district  ? — It  is,  generally 
speaking. 


The  witness  withdrew. 


Me.  Thomas  Beoc: 

2230.  {Chairman.)  You  are  a  merchant  at  Liver- 
pool ?  I  am.    I  may  state  that  I  appear  on  behalf  of 

the  AUerton  Board,  as  well  as  on  my  own  behalf,  in 
the  absence  of  the  chairman,  Mr.  Bateson  ;  and  I 
should  like  to  know,  on  the  part  of  the  AUerton 
Board,  whether  Mr.  Bateson's  statement  of  evidence 
can  be  tendered,  so  that  he  may  have  an  opportunity 
on  some  future  day  of  giving  it. 

2231.  No,  I  think  not,  because  he  must  be  subject 
to  examination  ? — But  if  in  London  he  appeared  sub- 
ject to  examination,  then  he  might  be  heard. 

2232.  If  it  is  necessary  ;  but  we  have  had  so  many 
witnesses  from  this  neighbourhood  that  I  think  it  is 
hardly  necessary.  AUerton  is  very  near  Woolton,  is 
it  not  ?— About  a  mile  to  a  mile  and  a  half  distant. 

2233.  You  are  a  member  of  the  AUerton  Board  ? — 
I  am. 

2234.  How  long  have  you  resided  at  AUerton  ? — 
I  have  resided  at  AUerton  for  25  years. 

2235.  Is  there  any  land  attached  to  your  house  ? — 
Yes,  about  170  acres.  I  think  I  miglit  say  that  the 
township  of  AUerton  altogether  is  about  2,200  acres, 
and  that  at  the  present  moment  it  is  strictly  residen- 
tial, and  has  no  poor  population  in  it,  and  scarcely  any 
cottage  population.  When  the  railway  was  made 
through  that  township,  14  years  ago,  it  was  expected 
that  it  would  enhance  the  value  of  the  whole  town- 
ship as  a  place  for  the  buihling  of  residences  upon  it 
for  the  Liverpool  merchants  ;  and  I  have  been  a  little 
surprised  that  it  has  never  been  stated  to  the  gentle- 
men present  that  very  high  expectations  were  enter- 
tained that  all  the  land  over  the  bridge  at  Runcorn 
would  have  been  available  for  residences. 

2236.  We  have  heard  something  about  that.  How 
far  are  you  from  Widnes? — Six  and  a  quarter  miles. 

2237.  Will  you  state  the  direction  ? — Widnes  lies 
Houth-half-cast  of  my  house. 

2238.  Is  it  all  plain  land,  or  is  there  undulating 

I 


KLEBANK  examined.  Mr.  T. 

Drorklehank. 

ground  between  you  and  Widnes  ? — The  ground  be-   

tween  me  and  Widnes  is  very  high. 

2239.  How  long  is  it  since  you  began  to  be  sensible 
of  the  smell  of  these  vapours  ? — I  cannot  say  exactly 
how  many  years  since,  but  I  know  that  it  is  since  the 
making  of  the  AUerton  railway,  which  was  14  years 
ago,  when  we  first  experienced  these  smells,  for  some 
people  attiibuted  them  to  the  passing  of  locomotives. 
In  the  last  four  or  five  years  the  smells,  or  rather  I 
ought  to  call  them  stenches,  have  become  very  much 
stronger,  and  I  am  of  opinion  that  they  gain  in 
strength  even  up  to  the  present  day.  I  have  heard  a 
good  deal  about  the  emanations  from  these  waste 
heaps,  and  the  sulphuric  acid,  and  so  on.  I  do  not 
pretend  to  define  these  stenches.  I  can  only  say  that 
they  are  precisely  those  which  you  experience  in 
passing  Widnes. 

2240.  Do  you  observe  any  difference  as  to  the  time 
at  which  you  are  most  strongly  sensible  of  their  pre- 
sence ? — Yes,  a  very  considerable  difference.  I  am 
most  sensible  of  their  presence  in  the  evening,  after 
8  o'clock  till  1 1,  and  in  the  early  morning. 

2241.  Have  you  observed  any  effects  upon  your 
house  or  upon  your  garden  ? — Yes.  In  the  dwelling- 
house  silver  plate,  if  recently  cleaned,  is  very  shortly 
tarnished,  and  in  a  couple  of  days  would  go  as  yellow 
as  a  sovereign.  The  fire-irons  and  steel  in  the  rooms 
in  front  to  the  south  are  rusted  and  affected,  and  the 
French  polish  upon  the  tables  is  likewise  dulled  and 
affected. 

2242.  Are  you  of  opinion  that,  distant  as  AUerton 
is  from  Widnes,  the  vegetation  and  the  value  of  pro- 
perty there  will  further  suffer  if  things  remain  as  they 
are  ? — Undoubtedly,  if  Widnes  should  go  on  an 
increase  in  anything  like  the  same  ratio  that  it  has 
increased  in  the  last  14  years,  and  if  these  vapours 
increase  in  the  same  ratio  ;  and  I  am  of  opinion  that 
the  property  will  be  rendered  unmarketable  for  resi- 
dential purposes  ;  nobody  vrould  build  a  house  there. 
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2243.  Have  you  ever  been  near  Widnes  ? — Yes  ; 
but  only,  I  think,  in  coming  by  the  railway,  in  coming 
over  Runcorn  Bridge  and  passing  it. 

2244.  The  vapour  has  made  you  aware  of  its 
presence? — The  other  night,  in  coming  across  the 
bridge  at  Runcorn,  although  the  windows  of  the 
carriage  were  closed,  the  smell  inside  was  most  pungent, 
and  at  the  same  time  there  were  huge  volumes  of 
vapour  coming  from  the  works  at  Widnes,  which  I 
considered  were  the  cause  of  this  bad  smell. 

2245.  {Earl  Percy.)  Have  you  heard  whether 
these  vapours  have  any  effect  upon  the  linen  in  your 
house  ? — No,  I  have  not  inquired  into  that.  There 
is  a  lady  near,  a  next  neighbour  to  me,  who  recently 
had  diphtheria,  and  whenever  the  vapour  comes  in  one 
direction  her  throat  is  very  much  affected. 

2246.  Is  there  any  dirt  carried  by  these  vapours  ? 
— I  do  not  know  :  I  do  not  say  that  there  is,  but  I  am 
aware  of  one  circumstance.  A  friend  of  mine  was  upon 
the  top  of  his  house,  and  saw  the  white  vapour  rise 
up  from  Widnes  and  arrive  at  Allerton.  I  myself 
believe  that  the  system  of  inspection,  and  the  Acts  of 
Parliament  which  have  been  passed  on  the  subject, 
are  entirely  inoperative.  I  look  upon  the  town  of 
Liverpool,  and  I  see  that  the  smoke  inspection  is 
inoperative. 

2247.  {Chairman.)  Then  you  have  no  great  hopes 
from  inspection  ? — I  have  no  faith  in  it  whatever. 

2248.  Have  you  faith  in  any  remedy  ? — The  remedy 
which  I  have  thought  of,  and  which  has  been  talked 
of  a  little  by  myself  and  the  chairman  of  the  Allerton 
Board,  is  that  the  township  should  in  some  way  be 
made  liable  for  the  offences  of  individual  members  of 
the  trade. 

2249.  The  farmers  ? — No,  the  alkali  makers. 

2250.  But  you  say  the  township.  The  township 
would  include  the  farmers,  would  it  not  ? — The  town- 
ship would  do  so,  as  it  stands  at  present,  but  I  should 
arrange  the  boundaries  of  the  township  in  the  same 
way  as  they  are  fixed  for  a  parliamentary  borough. 

2251.  {3Ir.  Stevenson.)  Have  you  any  suggestion 
to  make  as  to  a  more  stringent  enforcement  of  the 
Smoke  Act  ? — None  wliatever.  I  know  practically 
that  smoke  can  be  most  easily  dealt  with.  I  have 
been  told  by  men  who  have  great  works  that  nothing 
is  easier  than  practically  to  consume  the  smoke,  by 
either  having  more  funnels  or  mechanical  means. 

2252.  You  believe  that  it  can  be  done  ? — I  believe 
that  smoke  can  be  reduced  to  a  very  small  minimum. 

2253.  And  you  say  that  what  can  be  done  ought  to 
be  done  ? — I  say  that  it  never  will  be  done,  because  I 
walk  out  into  the  streets,  and  see  the  law  violated 
every  day  ;  and  not  long  since  one  of  the  magistrates 
of  Liverpool  said  that  he  must  turn  smoke  inspector 
himself ;  so  little  good  did  smoke  inspectors  do. 

2254.  {Admiral  Hornby.)  Do  you  think  that  you 
feel  these  vapours  more  at  night  than  at  any  other 
time  ? — Yes.    The  strongest  that  I  ever  felt  was,  as 


Mr.  Wilson  has  said,  in  coming  home  from  the 
Philhai'monic  concert  at  night. 

2255.  When  you  speak  of  having  felt  the  effects  of 
this  gas  so  strongly  one  night  in  the  train,  at  what 
time  was  it  ? — About  7.  It  was  the  2.45  train,  and 
the  place  where  I  felt  it  so  strongly  is  a  mile  nearer 
Liverpool  than  my  house  ;  and  although  I  did  not 
experience  it  myself,  I  am  aware  that  the  congregation 
coming  out  of  the  new  church,  which  is  another  mile, 
about  three  weeks  ago  found  it  most  offensive.  I  am 
quite  certain  that  it  is  a  question  of  life  and  death  to 
the  value  of  property  over  an  area  perhaps  of  10 
miles  long  by  10  vdde.  And  I  think  that  there  is 
another  part  of  the  subject  which  ought  not  to  be 
forgotten ,  namely,  that  the  value  of  this  locality  at 
the  present  moment  is  the  value  of  certain  residential 
places.  It  must  ultimately  be  divided  up  into  very 
small  quantities,  and  will  not  be  the  residence  of  the 
people  of  Liverpool.  There  will  be  no  place  for 
Liverpool  to  go  to. 

2256.  Do  you  think  that  the  value  of  the  residences 
in  Allerton  has  been  much  reduced  ? — I  cannot  say 
that,  because  we  are  almost  all  our  own  owners. 

2257.  {Mr.  Wilbrahani  Egerton.)  You  are  a 
member  of  the  Allerton  Local  Board  ? — ^I  am. 

2258.  That  is  an  urban  sanitary  authority  ? — Yes, 
I  believe  so.    The  clerk  is  here. 

2259.  What  is  the  population  of  Allerton  ? — I 
should  think  about  three  or  four  hundred,  but  I  am 
not  quite  sure. 

2260.  Do  you  think  that  the  sanitary  authorities 
should  have  any  power  to  check  or  control  these 
nuisances  ? — I  have  not  thought  of  that.  The 
suggestion  which  commends  itself  to  me  is  that  as  the 
law  of  England  would  enable  you  to  reach  an  indi- 
vidual offender,  so  the  law  of  England  ought  to  enable 
you  to  reach  a  community.  The  only  way  that  I  can 
see  of  reaching  a  community  is  to  levy  a  rate  upon 
them  to  pay  for  the  damages  done  in  the  neighbour- 
hood. 

2261.  Your  proposal  then  would  be  to  levy  a  rate 
upon  the  manufacturers  in  any  given  district  who 
generally  produce  the  damage,  without  inquiring  as 
to  where  a  particular  damage  arises  ? — Yes.  We 
heard  to-day  that  some  land  had  been  sold  for  manu- 
facturing purposes  at  300/.  an  acre.  I  think  that  that 
land  should  certainly  be  included  in  the  new  boundary. 
I  think  that  one  gentleman  gets  a  revenue  of  10,000/. 
or  12,000/.  a  year  out  of  land  which  was  very  recently 
purchased  at  80/.  an  acre.  If  he  gets  so  rich  as  that 
at  the  expense  of  his  distant  neighbours,  I  think  that 
a  rate  upon  him  would  be  very  fair. 

2262.  Would  you  throw  the  rate  entirely  upon  the 
land  ? — ^Certainly  not,  but  upon  the  manufacturers. 

2263.  Not  upon  the  landowner  ? — The  landowner 
would  pay  through  the  manufacturer.  If  the  manu- 
facturer were  liable  to  pay  a  rate,  it  would  diminish 
the  value  of  the  land  upon  which  the  works  stood. 

2264.  Indirectly,  but  not  directly  ? — Just  so. 


The  witness  withdrew. 


Mr.  Mr.  Philip  Feeberk 

P.  F.  Garnett. 

  2265.  {Chairman.)  You  are  a  solicitor,  practising 

at  Liverpool — I  am. 

2266.  And  you  reside  at  South  Bank,  Grassendale, 
Aigburth  ? — I  do. 

2267.  Are  you  law  clerk  to  the  Local  Board  of 
Health  for  Garston  ? — Yes. 

2268.  How  long  have  you  lived  at  Grassendale  ^ — 
About  15  years. 

2269.  What  distance  is  your  house  from  Widnes  ? 
— Between  seven  and  eight  miles  in  a  direct  line,  I 
think. 

2270.  And  how  far  from  Liverpool  ? — A  little  more 
than  five  from  the  Liverpool  Exchange. 

2271.  Have  you  of  late  years  suffered  any  annoy- 
ance from  vapoui's  ? — I  have. 

2272.  What  sort  of  annoyance? — The  annoyance 
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which  I  suffer  is  a  personal  one ;  a  disagreeable  odour, 
which  has  already  been  termed  "  stench," — from  the 
vapour,  which  renders  the  house  uncomfortable. 

2273.  Are  you  sensible  of  it  when  the  doors  and 
windows  are  closed  ? — Oh,  yes. 

2274.  Are  you  more  sensible  of  it  in  certain  directions 
of  the  wind  than  in  others  ? — Yes.  We  very  rarely 
perceive  it  unless  the  wind  be  about  south-east,  per- 
haps east-south-east. 

2275.  Does  that  mean  in  the  direction  of  Widnes 
from  you  ? — Yes. 

2276.  Have  you  any  doubt  that  these  vapours  pro- 
ceed from  Widnes  ? — Not  the  slightest. 

2277.  When  does  this  take  place  ? — It  takes  place 
generally  in  the  night  time  and  in  the  very  early 
morning,  and  occasionally  one  perceives  it  in  the  day- 
time. 
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2278.  You  have  kept  a  record  of  your  sensations, 
have  you  not  ? — I  have. 

2279.  I  have  read  it,  and  it  shows  that  you  have 
from  time  to  time  entered  them  ? — In  the  first  place,  I 
would  mention  that  the  wind  which  I  specify  as  that 
which  must  blow  when  we  perceive  the  annoyance 
generally,  is  not  the  prevailing  wind  in  our  part  of 
the  country,  by  any  means.  I  commenced  my  record 
in  May  1874,  and  the  number  of  occasions  which  are 
recorded  during  which  the  annoyance  was  perceived 
at  my  house  are  15  in  six  months  o£  that  year. 

2280.  I  see  that  it  begins,  on  the  28th  of  May,  with 
being  "  very  abominable,"  and  ends,  on  the  30th  and 
31st  of  December,  with  being  "  worse  than  ever"? — 
It  does.  Those  are  very  correct  definitions  of  the 
sensation  at  all  events  at  the  time.  In  the  year  1875 
the  number  of  occasions  registered  are  24  in  11  months; 
and  in  the  current  year,  up  to  the  present  time,  I  have 
recorded  29  occasions  up  to  the  16th  instant. 

2281.  So  that  there  is  a  decided  increase  ? — There 
is  a  very  decided  increase.  In  the  middle  of  August 
I  went  from  home,  and  on  my  return,  in  the  middle 
of  September  I  recommenced  the  record ;  and  I  find 
that  since  then,  up  to  the  end  of  September,  there 
were  five  more  occasions  ;  and  on  one  of  those  occa- 
sions I  perceived  the  smell  at  a  place  which  I  think  is 
more  distant  from  Widnes  than  my  house,  namely, 
Sandfield  Park,  West  Derby. 

2282.  You  mention  on  the  18th  of  April  1876  that 
the  smell  was  perceptible  on  the  afternoon  of  that  day 
in  Castle  Street,  Liverpool  ? — It  was. 

2283.  I  suppose  that  you  had  been  educated  to  it, 
and  had  become  a  very  keen  judge  ? — Yes.  It  was 
under  very  peculiar  circumstances.  It  was  a  very 
close  afternoon  ;  the  wind  was  from  the  south-south- 
east, and  a  very  heavy  shower  of  rain  fell  at  the  time 
at  which  I  perceived  distinctly  this  smell  as  I  came 
down  from  my  oflBce  into  the  street,  and  I  traced  it  as 
coming  from  Widnes,  because,  on  going  southwards 
afterwards,  I  perceived  it  in  my  own  neighbourhood. 

2284.  Do  you  wish  to  add  anything  to  this  state- 
ment ? — Yes.  I  should  wish  to  say  that,  taking  the 
present  year,  I  have  perceived  this  annoyance  now  at 
a  rate  which  represents  46  days  in  the  year.  I  am 
quite  certain  that  I  have  not  recorded  all  the  occasions 
upon  which  this  odour  has  I'cached  Grassendale ;  and 
as  it  is  not  the  prevailing  wind,  I  draw  the  inference 
that  this  is  not  an  occasional  emission  of  vapour,  but 
an  habitual  one.  And  the  result  which  I  draw  from 
it  is,  that  in  an  area  having  a  radius  of  seven  miles,  at 
all  events,  there  is  this  continuous  nuisance  prevailing 
in  a  greater  or  less  degree  ;  and  that  it  is  increasing 
very  fast,  notwithstanding  the  Act,  to  which  your 
Lordship  has  so  often  alluded,  of  1874;  and  that,  in 
point  of  fact,  it  is  rendering  residence  within  that 
district  exceedingly  uncomfortable,  and  inflicts  an 
injury  now  for  which  no  pecuniary  compensation  is 
adequate. 

2285.  There  is  this  element  of  uncertainty  in  a 
calculation  which  extends  over  three  years,  namely, 
that  there  may  have  been  much  more  of  the  east  wind 
prevalent  in  one  year  than  in  another,  and  that  this 
was  specially  the  case  during  the  present  year  ? — 
Probably  th.at  is  so ;  but  what  I  wish  to  impress  upon 
your  Lordship  is  this,  that  although  we  may  not  have 
felt  the  annoyance  so  much  at  Grassendale  at  a  par- 
ticular time  of  the  year,  it  has  been  felt  somewhere. 
It  prevails.  We  do  not  believe  that  it  is  a  grievance 
special  to  ourselves  ;  but  we  say  that  the  whole  of  the 
inhabitants  of  the  district  around  suffer  from  it.  A 
good  deal  has  been  said  with  regard  to  the  remedy  for 
this  state  of  things.  I  need  not  tell  your  Lordship  that 
if  this  was  an  injury  which  was  being  inflicted  by  an 
individual, — if  the  whole  of  Widnes  belonged  to  one 
individual  and  was  one  manufactory, — there  would  bo 
no  difficulty  whatever  attaching  to  the  persons  who 
sufEer  from  it.  And  I  submit  that  the  public  who  do 
sustain  this  injury  ought  to  have  some  means  provided 
by  which  they  shall  not  be  deprived  of  any  redress, 
cither  on  the  part  of  individuals  who  suffer  pecuniarily, 
or  on  the  part  of  the  public,  to  whom  it  is  a  nuisance, 


simply  because  the  magnitude  of  the  evil  arises  from  Mr. 
the  aggregation  of  a  number  of  manufactories.     That   ^.  F.  Gamett. 
brings  me  to  the  point  which  has  been  mooted  with  — ' 
regard  to  having  a  bodj  of  manufacturers  responsible  ^^76. 
for  the  misdoings  of  one.    Noav,  what  I  would  submit 
is,  that  this  is  a  manufacture  which  is  carried  on 
within  a  limited  area  by  a  number  of  individuals. 
It  is  one  which,  as  far  as  I  can  learn,  is  a  manu- 
facture in  which  there  is  a  liability  on  the  part  of 
every  one  to  cause  this  nuisance,  through  the  careless- 
ness of  servants ;  and  it  is  a  risk  which  is  incurred 
by  every  manufacturer  who  undertakes  this  work ; 
and  it  does  seem  to  me,  with  all  submission,  that 
it  is  a  much  less  hardship  for  a  body  of  individuals 
carrying  on  this  risky  trade,  Avhich  they  oiight  to 
carry  on  at  their  own  risk,  to  have  to  find  out  from 
amongst  themselves  who  the  offender  is,  rather  than 
that  the  public  shoidd  sufli'er. 

2286.  They  are  responsible  for  the  a,cts  of  their 
servants ;  but  the  difficulty  is  to  bring  home  the 
ofEence  to  a  particular  work  out  of  a  group  of  works  ? 
— If  your  Lordship  will  refer  to  the  Act  of  Parlia- 
ment, you  will  find  that,  practically,  they  are  not  re- 
sponsible for  their  servants.  You  will  find,  I  think, 
that  nothing  is  more  illusory  than  the  Act  of  1863. 

2287.  The  fifth  clause  of  the  Alkali  Works  Regula- 
tion Act  is  not  repealed  by  the  subsequent  Act,  and 
is  still  in  force  ? — Quite  so. 

22S8.  That  clause  says  that  "  the  owner  of  any 
"  alkali  work  in  which  any  offence  against  this  Act 
"  has  been  proved  to  have  been  committed,  and  for 
"  which  a  pecuniary  penalty  may  be  imposed,  shall  in 
"  every  case  be  deemed  to  have  committed  the  offence, 
"  and  shall  be  liable  to  pay  the  penalty,  unless  he 
"  shall  prove  to  the  satisfaction  of  the  court  before 
"  which  any  action  shall  be  brought  for  the  recovery 
"  of  such  penalty  that  he  has  used  due  diligence  to 
"  comply  with  and  to  enforce  the  execution  of  this 
"  Act,  and "  unless  he  shall  prove  "  that  the  offence 
"  in  question  was  committed  by  some  agent,  servant, 
"  or  workman,  whom  he  shall  charge  by  name  as  the 
"  actual  offeudei',  Avithout  his  knowledge,  consent,  or 
"  connivance,  in  which  case  such  agent,  servant,  or 
"  workman  shall  be  liable  to  and  may  be  sued  for  the 
"  payment  of  the  penalty."  Then  "the  inspector  may 
"  proceed  in  the  first  instance  against  the  person 
"  whom  he  shall  believe  to  be  the  actual  offender 
"  without  first  proceeding  against  the  owner  "  ? — I 
submit  that  that  clearly  points  to  the  servant  being- 
liable  for  the  consequences,  and  not  the  owner. 

2289.  Yes,  but  the  owner  in  that  case  must  show 
that  he  has  taken  proper  means  to  make  the  servants 
do  their  duty  ? — I  grant  that.  I  apprehend  that  there 
would  be  no  difficulty  whatever  in  any  of  these 
gentlemen  doing  that.  I  am  quite  ready  to  assume 
that  this  is  done  Avithout  their  orders. 

2290.  Its  being  done  without  their  orders  is  one 
thing,  but  if  it  is  done  in  consequence  of  the  neglect 
of  proper  supervision  it  is  otherwise  ? — I  would  even 
go  so  far  as  to  admit  that  it  is  done  contrary  to  their 
orders  ;  still,  according  to  the  ordinary  law,  the  manu- 
facturer would  be  liable. 

2291.  {3'Ir.    Stevenson.)    For    damages?  —  For 
damages  and  to  an  indictment. 

2292.  It  does  not  exclude  either  damages  or  an 
indictment  ? — No. 

2293.  It  merely  refers  to  penalties  under  the  Act  ? 
— I  am  aware  of  that. 

2294.  {Chairman.)  It  is  not  enough  to  go  on  to 
say  that  it  has  been  done  by  his  servant ;  in  order  to 
exonerate  himself  he  must  actually  name  the  person 
who  has  done  it,  so  that  there  may  be  a  victim  ? — 
Quite  so. 

2295.  Can  it  be  shown  that  that  Act  has  been 
inefficient  ?■ — I  have  never  heard  of  its  h.aving  been 
carried  into  operation. 

2296.  That  may  be  due  to  other  causes  ;  but 
supposing  this  provision  to  be  properly  enforced, 
would  it  not  be  sufficient  for  the  purposes  of  justice  ? 
— As  a  lawyer  I  should  say,  certainly  not.  Of  course 
my  remarks  are  simply  in  answer  to  your  Lordship's 
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Mr.  question,  ^vllicll  assumes  tliat  the  manufacturers  under 
1\  F.  Garnctt.    that  A<;t  woukl  he  liable  for  the  acts  and  default  of 

  their  servants. 

14  Oct.  187o.  2297.  Unless  they  could  show  what  particular 
servant  had  done  the  act  r — Yes.  I  apprehend  that 
there  would  be  no  difficulty  at  all  in  that  at  any 
time. 

2298.  And  that  has  not  been  tested  ? — It  has  not 
been  tested  so  far  as  I  know.  Bat  I  am  applying 
one's  observation  to  other  cases.  It  is  certainly  not 
the  law  which  prevails  with  regard  either  to  actions 
for  damages,  or  to  an  indictment  against  a  trade 
which  is  a  nuisance.  By  the  ordinary  law  a  manu- 
facturer is  liable  for  the  acts  of  his  servants,  even 
although  they  are  against  his  orders. 

2299.  There  are  many  exceptions  to  that  rule. 
For  instance,  under  the  Mines  Regulation  Act,  the 
owner  would  not  be  responsible  if  he  could  show  the 
act  to  have  been  done  against  his  orders,  or  without 
his  consent,  and  so  was  able  to  remove  from  himself 
the  burden  of  the  default  'i — I  am  not  acquainted  with 
the  Mines  Regulation  Act.  I  am  merely  speaking  of 
the  Common  Law. 

2300.  However,  that  is  your  suggestion  ? — Your 
Lordship's  reference  to  the  Alkali  Act  brings  me  to 
some  remarks  made  by  my  friend  Mr.  Beamont  with 
regard  to  the  Act  not  taking  notice  of  the  emissions 
of  vapour  otherwise  than  through  the  chimney. 
Undoubtedly  I  agree  with  your  Lordship  that  the 
words  of  the  Act  are  quite  sufiicient  to  include  every- 
thing ;  but,  with  your  permission  for  a  single  moment, 
I  will  call  your  attention  to  the  way  in  which  that 
Act  is  construed  by  the  inspector  himself. 

2301.  You  must  read  a  report  made  since  the 
passing  of  the  second  Act,  because  it  is  under  tlie 
second  Act  that  this  responsibility  for  vapour  other 
tlian  that  Avhich  passes  through  the  chimneys  would 
arise,  or  at  any  rate  would  most  clearly  arise.  If 
you  look  at  the  fifth  clause  of  the  Act  of  1874,  you 
will  see  that  the  words  are  "  in  addition  to  tiie  con- 
"  densation  of  muriatic  acid  gas  as  aforesaid,  the 
"  owner  of  every  alkali  work  shall  use  the  best  prac- 
"  ticable  means  of  preventing  the  discharge  into  the 
"  atmosphere  of  all  otiier  noxious  gases  arising  from 
"  such  work,  or  of  rendering  such  gases  harmless 
"  when  discharged."  From  that  I  deduce  that  if 
tlie  inspector  finds  or  ascertains  from  good  evidence 
that  the  gas  has  been  allowed  to  be  discharged  other- 
wise than  from  the  chimney,  it  is  his  duty  to 
prosecute  ? — I  should  have  thought  so  too,  but  I 
should  equally  have  thought  so  under  the  former 
Act. 

2302.  AVhat  are  the  words  of  the  former  Act  ? — 
The  words  are,  "  Every  alkali  work  shall  be  carried 
"  on  in  such  manner  as  to  secure  the  condensation, 
"  to  the  satisfaction  of  the  inspector,  derived  from 
"  his  own  examination  or  from  that  of  a  sub-ins])ector, 
"  of  not  less  than  9-5  per  centum  of  the  muriatic  acid 
"  gas  evolved  therein." 

2303.  Taking  these  two  sections  together,  the 
section  under  which  a  neglect  of  the  sort  to  which 
you  have  just  referred  would  be  most  easily  proved 
and  punished  would  be  the  fifth  section  of  the  Act 
of  1874  ? — Yes  ;  I  apprehend  that  it  would. 

2304.  I  can  understand  a  reasonable  doubt  arising 
in  the  minds  of  the  inspectors  up  to  1874,  but  not 
afterwards  ;  and  that  was  why  I  directed  your  atten- 
tion to  the  fact  that  any  report  referring  to  this 
matter  should  bo  one  dated  after  the  passing  of  the 
Act  of  1874  ? — Quite  so.  At  the  same  time  I  under- 
stood my  friend's  remai'ks  to  refer  to  the  former  Act, 
and  not  to  the  latter  one. 

2305.  I  do  not  say  that  under  the  first  Act  the 
inspectors  would  have  been  right  in  their  interpre- 
tation, that  they  were  only  to  judge  of  the  escape 
after  condensation  up  the  chimney.  That  is  not  the 
interpretaLion  which  I  myself  would  put  upon  the 
Act,  but  it  is  one  as  to  which  I  can  conceive  of 
doubts  existing,  and  I  liave  no  doubt  that  some 
existed.    It  does  not  appear  to  me  possible  that  any 


doubt  should  exist  after  the  amending  Act  of  1874  ? 
— Just  so. 

2306.  {Mr.  Stevenson.)  You  are  aware  that  the 
Alkali  Act  of  1863  created  a  new  offence,  not  pre- 
viously known  to  the  law  ? — I  cannot  say  that. 

2307.  The  offence,  namely,  of  not  condensing  95 
per  cent,  of  the  muriatic  acid  evolved  ? — I  am  not 
prepared  to  say  that  that  was  not  an  offence  pre- 
viously known  to  the  law.  Technically,  it  is,  no  doubt, 
a  new  offence  ;  but  the  reason  why  it  was  so  enacted 
was  because  the  non-condensation  would  be  a 
nuisance,  and  that  itself  is  an  offence  under  the  old 
hxAV. 

2308.  Non-condensation  M'as  made  an  offence,  but 
it  had  nothing  whatever  to  do  with  actions  for 
damages,  or  with  actions  in  the  nature  of  an  indict- 
ment ? — Nothing  whatever. 

2309.  When  you  refer  to  the  clause  which  enabled 
a  manufacturer,  when  prosecuted  for  committing  that 
new  offence,  to  name  the  workman  really  chargeable, 
that  would  not  enable  him  to  escape  actions  for 
damages  due  to  that  ofience  ? — I  should  think  not. 

2310.  On  the  contrarj^,  by  naming  the  workman 
who  had  committed  the  offence,  he  would  make 
himself  liable  as  owner  for  the  consequences  of  that 
offence,  in  the  nature  of  damages  ? — Very  likely. 

2311.  It  is  not  tiifi  case  that  the  Alkali  Act  screens 
the  manufacturer  in  any  Avay  from  either  damages 
or  indictment  ? — Oh  no. 

2312.  {Chairman.)  I  presume  that  what  you  really 
did  intend  to  say,  and  what  I  gathered  you  to  say, 
was  that  the  remedy  provided  for  by  this  Act  should 
resemble  that  provided  for  by  the  common  law  of 
the  land  as  against  the  owner  ? — Quite  so.  I  would 
make  this  further  observation,  that  the  ouly  justifi- 
cation for  such  an  Act  as  the  Alkali  Act,  I  apprehend, 
is  that  the  ordinax'y  remedy  at  common  law  was 
found  insufficient  for  this  particular  class  of  manu- 
facturers. That,  in  my  opinion,  affords  no  argument 
wliatever  v;hy  the  ordinary  rule  of  liability  should 
be  relaxed. 

2313.  {Mr.  Stevenson.)  You  have  given  us  a  table 
of  observations,  but  you  have  not  given  us  the  direc- 
tion of  the  wind  on  those  days  ? — No.  I,  of  course, 
was  not  aware  that  this  Commission  would  be  held, 
though  it  was  believed  that  we  should  have  relief  at 
some  time  or  another,  and  I  kept  this  record  as  a 
matter  of  observation  for  myself  as  to  the  nature 
of  this  vapour  at  my  house. 

2314.  But  you  have  no  observations  as  to  the 
direction  of  the  wind  ? — No  ;  but  that  would  be 
unnecessary,  because  I  have  always  known  that  it 
was  when  the  wind  was  in  a  south-easterly  direction, 
as  a  general  rule,  that  I  have  perceived  it.  On  one 
or  two  occasions  I  have  noticed  that  the  weather  was 
clear. 

2315.  When  you  speak  of  the  south-east,  I  presume 
you  mean  the  east,  for  I  see  by  the  map  that  Widaes 
is  due  east  of  your  house  ? — Whether  that  is  so  by 
the  compass  or  not  I  do  not  know,  but  the  wind 
requires  a  considerable  degree  of  south  in  it  before 
I  perceive  tlie  vapour  much,  and  I  attribute  that  to 
the  nature  of  the  ground.  There  is  a  valley  between 
my  house  and  Widnes,  and  the  vapour  sweeps  up 
that  valley,  and  it  requires  a  certain  direction  of  the 
wind  to  bring  the  vapour  to  Grassendale  ;  not  direct 
east. 

2316.  {Admiral  Hornhy.)  I  see  in  your  journal  iu 
1876  you  say  30  times,  nine  of  which  are  on  Sundays  ? 
— Yes. 

2317.  On  one  Saturday  and  Sunday  the  vapour  was 
"  so  strong  this  night  that  self,  wife,  and  daughter 
"  were  all  awakened  by  the  stench  "  ? — Yes. 

2318.  On  another  Sunday,  "  Easter  Day,  very  bad, 
"  fearfully  bad."  That  would  almost  look  as  if  there 
was  less  supervision  of  the  works  on  those  Sundays, 
and  more  cai-elessness  than  on  other  days  ? — From 
what  cause  I  do  not  know,  but  no  question  we  suffer 
much  more  from  the  stench  on  Sundays,  Sunday 
evenings  particularly,  and  early  on  Monday  mornings, 
than  at  any  other  time  of  the  week. 
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2319.  Supposing  that  the  rule  which,  1  believe,  is 
used  in'the  Tyne  was  adopted  at  these  works,  namely, 
that  alkali  works  should  not  work  on  Sunday,  it  would 
probably  give  you  some  relief  ?— I  am  not  so  very 
sure  of  that,  because  I  do  not  know  in  what  way  and 
under  what  circumstances  this  vapour  is  discharged 
into  the  air. 

2320.  I  fancy  that  on  the  Tyne  they  do  not  work 
alkali  works  upon  the  Sunday  ?— I  think  that  that  is 
so  in  other  places. 

2321.  Generally  not? — Generally  not.  I  may  say 
that  as  a  general  rule  the  perception  of  the  vapour 
becomes  worse  as  soon  as  it  is  daylight,  that  is  to  say, 
as  soon  as  working  hours  come, — seven  or  eight  o'clock  ; 
it  takes  some  little  time  to  reach  me. 

2322.  (  Viscount  Midleton.)  You  say,  as  I  under- 
stand, that  you  perceive  the  effect  of  these  vapours 
mainly  in  the  night  and  in  the  early  morning? — 
Generally  so. 

2323.  To  what  do  you  attribute  that  fact  ? — L  can 
only  attribute  it  to  the  surreptitious  emission  of  the 
gas  duriusr  the  hours  of  darkness,  and  that,  as  I  say, 
not  occasionally,  but  habitually. 

2324.  You  think  that  the  escape  takes  place  mostly 
at  that  time  ? — ^Yes,  I  am  certain  of  it. 

2325.  Have  you  any  reason  to  give  why  those 
escapes  takes  place  ;  do  you  consider  them  to  result 
from  carelessness  or  from  design  ? — There  is  too  much 
reo-ularity  to  attribute  them  to  accident. 

^2326.  {Mr.  Wilbraham  Egcrton.)  Do  you  think 
that  the  local  sanitary  authority  should  have  greater 
power  than  it  has  present  ? — The  local  sanitary  autho- 
rities of  the  surrounding  districts  I  should  be  very 
glad  to  see  empowered  to  act. 

2327.  As  the  clerk  to  the  Board,  can  you  give  us 
any  idea  as  to  how  that  would  work  ;  what  powers 
would  you  give  them  ? — It  very  much  depends  upon 
Avhat  machinery  is  provided,  and  who  are  made  liable 
for  the  unlawful  acts.  If  the  suggestion  were  adopted 
which  has  been  thrown  out,  that  the  aggregation  of 
offenders  (I  do  not  mean  to  use  the  term  offensively) 
should  be  liable  for  the  nuisance,  then  I  should  say 
that  the  Local  Boards  of  the  surrounding  dislricts 
should  have  power  to  proceed  for  penalties  whenever 
the  emission  of  vapour  from  the  district  became  a 
nuisance. 

2328.  At  the  present  time  the  inspector  is  the  only 
person  who  can  proceed  for  penalties  against  the 
infraction  ? — I  am  aware  of  that. 

2329.  Are  you  at  all  aware  whether  the  inspector 
has  carried  out  the  Act  to  the  uttermost  in  that  re- 
spect ? — I  have  never  heard  of  any  proceedings  for 
penalties  in  my  neighbourhood  ;  there  may  have  been, 
but  I  do  not  remember  that  a  case  has  come  before  the 
county  court  of  that  district  for  penalties,  and  I  shovdd 
hardly  think  that  it  could  have  occurred  without  my 
hearing  of  it.  I  think  that  I  have  heard  that  one  or 
two  prosecutions  have  taken  place  under  the  Act. 
Whether  that  refers  to  the  whole  kingdom,  or  to  this 
district,  I  do  not  know  ;  but  if  so,  those  prosecutions 
must,  I  think,  have  been  settled,  for  1  have  never 
heard  of  their  being  brought  Ijefore  a  court  of  justice. 

2330.  I  suppose  you  tliink  that  the  master  should 


be  responsible  for  the  acts  of  his  servant,  because  of 
the  great  difiiculty  of  recovering  penalties  from  the 
servant  ? — I  think  that  unless  it  is  so,  it  is  utterly 
useless  to  attach  any  penalty  whateVer. 

2331.  {Chairman.)  Do' you  approve  of  the  system 
of  suing  all  the  manufacturers  in  the  aggregate  ? — I 
see  no  other  remedy.  I  am  bound  to  say  that  it  is  an 
exceptional  remedy,  but  I  think  that  the  causes  are 
very  exceptional.  For  instance,  we  suffer,  as  you  have 
heard,  from  this  nuisance,  at  a  distance  of  seven  miles  ; 
but,  even  supposing  it  was  witbiu  the  distance  of  three 
or  four  miles  it  would  be  utterly  impossible  for  any 
one,  excepting  the  manufacturers,  to  know  from  which 
particular  chimney  of  many  hundreds  the  vapour 
came  ;  but  amongst  themselves  I  presume  they  must 
know. 

2332.  Such  a  prosecution  would  equally  involve 
those  who  had  done  their  best  to  mitigate  the  evil  and 
those  who  had  done  little  or  nothing  to  mitigate  the 
evil  ? — Then,  I  think,  the  manufacturers  would  be 
their  own  inspectors,  and  would  take  pretty  good  care 
that  the  gases  were  consumed.  I  should  certainly 
give  the  aggregate  body  the  power  of  recovering  the 
penalty  from  the  wrong-doer.  I  cannot  cbnceive  that 
there  would  be  any  difiiculty  in  ascertaining  among 
.themselves  whose  chimney  on  a  particular  night  had 
emitted  the  vapour,  especially  if  the  condition  attached 
that  the  inspector,  or  the  rural  authority,  or  whoever 
it  was,  should  give  prompt  notice.  It  is  impossible 
to  think  that  these  foul  stenches  can  arise  in  a  par- 
ticular disti-ict  surrounded  by  people  without  anybody 
knowing  from  whence  they  come. 

2333.  Do  you  mean  that  you  would  give  to  the 
innocent  manufacturer  the  power  of  relieving  himself 
of  his  share  of  the  burden,  and  of  easting  it  upon  the 
real  offender  or  offenders  ? — Yes  ;  simply  that  he  should 
recover  over. 

2334.  Is  not  that  a  sort  of  remedy  which  would 
lead  to  immense  litigation  ? — If  I  may  venture  to 
express  an  opinion,  I  think  that  that  would  last  for  a 
very  short  time,  because  it  would  undoubtedlj',  I  think, 
bring  about  a  very  improved  state  of  things.  A  watch 
would  be  kept  by  the  manufacturers  upon  each  other, 
and  they  certainly  would  keep  it  very  much  better 
than  any  external  authority. 

2335.  Local  Boards  of  Health,  I  think,  can  bring 
actions  at  law  against  each  other  for  offences  which 
they  commit  corporately  ;  can  they  not  ? — Yes.  I  think 
that  under  the  new  Act  there  is  some  provision  of  that 
kind. 

2336.  But  they  cannot  take  any  legal  proceedings 
against  individuals  residing  out  of  their  own  district? 
— I  tliink  not.* 

2337.  You  would  therefore  so  far  innovate  upon 
the  law  as  to  give  them  the  power  of  proceeding 
agfilnst  individuals  not  residing  in  th(^  district  ? — Yes. 

23riS.  In  fixct,  making  them  public  protectors  of  the 
district  ? — Yes.  I  can  only  justify  such  a  proposal 
upon  the  ground  of  the  circumstances  being  excep- 
tional. 

*  Vide  explanatory  letter  from  tlie  witness  in  Appendix. 


Mr. 

P.  F.  Garnctt. 

14  Oct.  1876. 


The  witness  withdrew. 


Mr.  James  Thornely  examined. 


Mr. 
J.  T homely. 


2339.  (  Chairman.)  You  have  been  law  clerk  to  the 
Local  Board  of  Health  of  Little  Woolton  for  upwards 
of  five  years,  have  you  not  ? — Yes. 

2340.  You  reside,  do  you  not,  on  the  east  side  of 
Woolton  Hill  ?— Yes. 

2341.  Do  you  generally  confirm  the  testimony  that 
has  been  given  by  previous  witnesses  as  to  the  exis- 
tence of  this  nuisance  ? — I  do.  It  has  latterly  been  a 
mere  question  of  wind.  When  we  have  thi?  wind 
from  the  south-east,  especially  if  it  is  misty,  the 
vapours  come.  I  should  like  to  make  one  remark,  if 
the  Commissioners  will  allow  me.    When  I  left  the 
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room  yesterday  I  met  those  vapours  on  my  way  home, 
and  they  came  on  again  in  the  night. 

2342.  You  met  the  vapours  on  your  way  home  ? — 
Yes. 

2343.  Have  you  formed  .an  opinion  as  to  any 
practical  remedy  for  this  mischief  ? — I  have  put  down 
something,  but  a  great  deal  of  it  has  been  anticipated 
by  the  remarks  of  Mr.  Garnt'tt.  But,  witli  your  per- 
mis.sion,  I  will  just  say  that  after  the  best  consideration 
that  I  have  been  able  to  give  to  the  subject,  I  have 
been  led  to  these  conclusions : — first,  that  the  present 
system  of  inspection  is  quite  insufficient  ;  that  there 
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M) "  should  be  a  sufficient  number  of  inspectors  for  each 
J.  Thonely.  centre  of  chemical  works,  living  within  one  or  two 
miles  of  them.  I  may  say,  before  passing  to  my  next 
U  Oct.  1876.  gyggeg^jQjj^  ^l^at  it  is  possible,  even  although  the 
present  inspector  hves  nine  miles  away,  just  beyond 
the  range  of  the  vapours  from  the  works,  that  he  visits 
them  during  the  night ;  but  I  have  written  to  hiai  on 
many  occasions,  and  although  he  is  most  polite  and 
attentive  in  replying,  I  have  never  had  a  letter  from 
him  to  say  that  he  goes  to  these  places  during  the  night. 
I  think  that  either  he,  or  some  sub-inspector  or 
watcher,  should  hve  within  two  miles  of  the  Avorks. 
The  next  suggestion  that  I  would  make  is  this ;  owing 
to  the  concentration  of  chemical  works  rendering  it 
impossible  in  most  cases  to  detect  the  defaulters, 
there  should  be  power  to  sue  the  whole,  as  if  they 
were  an  incorporated  body,  leaving  it  to  the  court  or 
themselves  to  apportion  any  damages  or  penalty  re- 
covered. The  penalty  should  be  recoverable  at  the 
instance  of  either  the  inspectors,  or  of  any  Local 
Board  of  Health  within  a  certain  distance  of  the 
works  complained  of. 

2344.  Then  do  you  propose  to  give  this  body  a 
quasi  incorporation,  and  define  the  limits  within  which 
they  shall  all  be  jointly  responsible  ? — I  have  not 
proceeded  so  far  as  to  do  that,  but  I  have  conclude4 
that  some  chemical  centre  or  area  would  be  laid 
down  before  legislation  is  entered  upon.  If  I  may  be 
allowed,  I  would  mention  in  passing  that  I  had  the 
pleasure  and  advantage  yesterday  of  hearing  Dr.  Angus 
Smith  read  a  paper  at  the  Social  vScience  Congress,  in 
which  he  threw  out  this  very  suggestion,  which  I  was 
very  glad  to  hear.  I  may  just  remark  that  I  think 
our  present  new  Judicature  Act  facilitates  very 
much  this  apportionment  of  the  damages ;  that  is  to 
say,  since  equitable  jurisdiction  is  given  to  the  courts 
of  law,  it  enables  the  court  or  j  ury  in  the  same  action 
to  assess  the  damages,  and  apportion  them  amongst 
the  several  offenders  who  have  been  sued  together. 

2345.  Can  you  refer  the  Commissioners  to  the  par- 
ticular section  of  the  Act  which  has  that  effect  ? — No, 
I  cannot.  I  should  like  only  to  say  generally  that  I 
know  you  can  apportion  the  damages.  Then,  my  Lord, 
the  last  suggestion  I  would  venture  to  make  is  this  : 
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that  no  new  chemical  works,  or  additions  to  existing 
works,  should  be  made  until  a  licence  has  been  first 
obtained  from  the  Local  Government  Board  for  the 
purpose.  The  urban  Boards  of  Health  within  a 
radius  of  10  miles  to  have  notice  of  any  application 
for  such  licence.  It  is  presumed  that  the  Government, 
before  granting  such  a  licence,  would  examine  the 
district  in  the  mode  that  Dr.  Angus  Smith  and  others 
have  pointed  out.  It  seems  only  fair  that  the  urban 
districts,  which  are  a  sort  of  advanced  guards  of  a 
town,  and  which  look  after  the  outskirts  of  it,  should 
have  notice,  and  be  able  to  offer  evidence  against  the 
erection  of  works,  if  they  consider  it  unadvisable, 
having  regard  to  the  health  and  interests  of  their 
district,  or  of  the  adjacent  town. 

2346.  {Earl  Percy.)  Am  1  right  is  supposing  that 
you  would  give  no  protection  in  cases  where  there 
was  no  urban  authority  ? — Yes,  I  would  give  every 
private  individual  the  power  of  suing  for  compensation. 
With  respect  to  complaints  generally  from  the  neigh- 
bourhood of  Liverpool,  it  is  not  a  matter  of  compensa- 
tion, or  a  matter  that  you  could  take  into  a  court  of 
law.  Liverpool  has,  I  think,  suffered  to  a  great  extent. 
I  speak  of  interrupted  sleep  and  the  nuisance  in  our 
houses,  which  I  think  is  scarcely  desirable  ;  but  that 
would  be  met  by  penalties. 

2347.  Those  sufferings  surely  might  be  endured 
by  the  districts  in  which  there  was  no  urban  authority  ? 
— It  is  quite  true  that  T  confine  myself  to  urban  autho- 
rities, because  I  consider  that  one  should  be  averse  to 
undue  interference  with  these  manufactories  ;  and  that 
these  urban  authorities  are,  as  I  mentioned,  a  sort  of 
advanced  post  of  the  towns  to  protect  the  interests  of 
the  town  Avhich  are  in  the  neighbourhood. 

2343.  Would  not  your  proposal  be  rather  likely  to 
have  the  effect  of  driving  alkali  works  to  places 
where  there  was  no  urban  authority  ? — If  they  went 
where  there  was  a  more  sparse  population  there 
would  be  less  harm  done.  I  would  not  say  that  I 
would  give  the  rural  authorities  the  same  power. 

2349.  The  population  is  sometimes  rather  con- 
siderable in  parts  of  the  country  where  there  are  no 
urban  authorities,  is  it  not  ? — I  cannot  speak  as  to 
that. 

withdrew. 


Me.  Cornelius  ► 

2350.  {Chairman.')  You  are  an  architect  and  land 
surveyor,  are  you  not  ? — I  am. 

2351.  Ami  also  surveyor  for  the  diocese  of  Chester? 
— I  am. 

2352.  You  live,  I  believe,  at  Childwall  ? — Yes. 

2353.  How  long  have  you  lived  there? — Nine 
years. 

2354.  How  far  is  Childwall  from  Widnes  ? — Six 
and  a  half  miles. 

2355.  Have  you  observed  any  effect  from  the 
Widnes  vapours  upon  the  trees  in  your  neigh- 
bourhood ? — Yes ;  I  began  to  observe  it  five  or  six 
years  ago,  perhaps  seven. 

2356.  What  are  the  trees  which  suffer  the  most  ? — 
I  think  the  forest  trees. 

2357.  Have  you  observed  any  increase  in  the 
vapours  of  late  ? — Yes  ;  I  think  the  vapours  have 
increased  both  in  density  and  in  frequency. 

2358.  At  what  time  have  you  observed  them  ? — 
Generally  after  dark  in  the  evening,  late  in  the 
evening  or  early  in  the  morning.  I  have  especially 
observed  them  once  or  twice  when  I  have  been  going 
to  London  by  the  early  train  at  4  o'clock. 

2359.  Have  you  observed  any  effect  upon  fruit 
trees  and  garden  plants  ? — I  have  lost  several  fruit 
trees  and  a  great  number  of  rose  trees. 

2360.  Since  when?— Since  1874. 

2361.  Can  you  assign  any  other  cause  for  it  but 
the  vapours  of  Widnes  ? — I  am  at  a  loss  to  find  any 
other  cause  for  the  loss  of  those  trees. 

2362.  What  is  it  that  satisfies  you  that  it  is  the 
vapour  from  Widnes  that  does  the  mischief? — Because 
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I  know  the  whole  district,  and  I  trace  the  same 
results  from  the  same  cause  gradually  growing 
denser  and  denser  as  I  approach  Widnes. 

2363.  Is  the  vapour  so  dense  as  to  be  visible  to  the 
eye  at  your  residence  ? — I  have  never  noticed  it. 

2364.  But  you  smell  it  and  taste  it  ? — The  stinks 
are  intolerable. 

2365.  Although  there  is  no  visible  vapour  ? — Yes. 

2366.  Have  you  been  engaged  in  cases  of  disputed 
compensation  for  land  at  the  north  end  of  Liverpool  ? 
— Yes,  a  great  number,  in  all  the  suiTounding  parts  of 
Liverpool. 

2367.  Have  you  observed  that  any  attemj^t  has 
been  made  to  diminish  the  value  of  the  lands  in 
consequence  of  the  existence  of  vapours  ? — Both  by 
the  witnesses,  and  the  company  and  their  counsel. 
They  have  attempted  to  throw  discredit  upon  the 
value  of  the  land  for  building  purposes  ;  that  is  to  say, 
to  undervalue  the  land. 

2368.  Do  you  think  that  the  evidence  has  had  any 
effect  upon  the  purchaser  of  the  land  ? — I  am  not  sure 
that  it  has  not,  and  I  am  not  prepared  to  say  that  it 
has  had  any  effect. 

2369.  When  that  evidence  has  been  given  has  the 
fact  been  admitted  or  denied  ? — It  has  been  admitted 
because  it  has  been  patent.  When  the  jury  or  the 
arbitrators  have  been  to  view  the  property  they  have 
seen  the  effects  themselves  upon  the  trees. 

2370.  Was  Childwall  a  place  much  resorted  to  l)y 
the  richer  classes  engaged  in  business  in  Liverpool  ? — 
The  whole  of  the  properties  surrounding  Childwall 
arc  of  a  residential  and  first-class  character. 


ROYAL  COMMISSION  ON  NOXIOUS  VAPOURS. 


75 


2371.  Of  late  years  has  there  been  the  same 
tendency  to  erect  houses  at  Childwall  as  there  was 
formerly  ? — There  is  a  great  tendency  at  the  present 
time  to  vacate  and  to  get  rid  of  the  property, 
especially  between  Childwall  and  Widnes.  I  know  a 
great  amount  of  property  which  is  at  the  present  time 
on  sale,  and  which  a  few  years  ago  could  not  be 
purchased  for  love  or  money. 

2372.  Have  you  observed  any  similar  disinclination 
to  purchase  property  on  the  further  side  of  Childwall ; 
further  with  reference  to  Widnes  I  mean  ? — It  is  as 
you  approach  Widnes  that  the  property  is  forced  into 
the  market. 

2373.  Would  the  same  remark  apply  to  the  other 
side  of  Childwall  ? — The  results  are  not  so  detri- 
mental to  the  other  side.  As  you  approach  nearer 
Liverpool,  through  Broad  Green,  you  may  see  that 
the  injurious  results  die  away  to  a  certain  extent. 

2374.  You  say  that  tiaere  has  already  been  a 
considerable  depreciation  in  the  value  of  property 
there  ? — I  firmly  believe  so ;  in  fact,  I  may  say  that  I 
know  one  estate  that  was  laid  out  for  building 
purposes  about  four  years  ago,  and  there  is  not  one 
single  plot  of  that  estate  sold. 

2375.  That  is  a  state  of  things  which  you  think 
v/ould  not  have  existed  some  years  ago  ? — 1  think  not. 
Had  that  estate  been  laid  out  many  years  ago,  before 


Widnes  existed,  a  large  quantity  of  it  would  have 
been  taken  for  building  purposes. 

2376.  In  spite  of  the  depressed-  state  of  trade  ? — I 
do  not  think  that  the  depressed  state  of  trade  had 
anything  to  do  with  the  depressed  state  of  the  pro- 
perty ;  nothing  in  comparison  with  the  nuisance 
arising  from  Widnes. 

2377.  {Mr.  Stevenson.)  Can  you  give  the  Com- 
missioners any  examples  of  particular  houses  which 
have  been  sold  at  a  lower  price  than  they  would  have 
fetched  formerly  ? — I  know  one  house  which  a  gentle- 
man refused,  in  1863,  12,000Z.  for,  and  which  was 
sold  for  6,500Z.  the  other  day. 

2378.  Can  you  identify  the  property  ? — The  gentle- 
man was  in  this  room  this  morning, — Mr.  Chappie 
Gill,  of  Knotty  Cross. 

2379.  You  say,  as  I  understand,  that  the  estate  to 
which  you  refer  was  laid  out  about  four  years  ago  for 
building  sites  ? — Four  or  five  years  ago. 

2380.  At  that  time,  I  presume,  there  was  not  this 
difficulty  felt  ? — I  should  think  that  the  difficulty  was 
then  in  its  infancy.  It  was  felt,  certainly,  that  the 
estate  was  deteriorated. 

2381.  You  think  it  is  within  the  last  four  or  five 
years  that  the  deterioration  of  which  you  have  spoken 
has  taken  place  ? — I  think  so. 


Mr. 

C.  Sherloch. 

14  Oct.  1876. 


The  witness  withdrew. 


Mr,  Edward  Banner  examined. 


2382.  {Chairman.')  You  live  at  Roby,  do  you  not  ? 
—Yes. 

2383.  Whereabouts  is  Roby? — It  is  six  miles  from 
Liverpool  on  the  Prescot  Road. 

2384.  How  far  is  it  from  Widnes  ? — From  six  to 
six  and  a  half  miles  as  the  crow  flies. 

2385.  How  does  it  lie  with  reference  to  Widnes  ? — 
Widnes  is  south-east  of  my  house. 

2386.  You  occupy  a  house  and  gardens,  I  believe  ? 
— Yes,  a  house  and  gardens.  I  built  the  house  23 
years  ago,  and  have  lived  there  ever  since. 

2387.  What  extent  of  land  do  you  occupy  r — The 
garden  and  pleasure  ground  cover  about  five  acres. 

2388.  When  did  you  first  notice  the  efiects  arising 
from  any  noxious  gases  — I  think  seven  or  eight 
years  ago. 

2389.  When  was  it  that  you  began  to  believe  that 
those  vapoi;rs  arose  from  Widnes  ? — The  first  obser- 
vation I  made  was  that  those  bad  smells  were  con- 
tinually arising.  I  came  to  the  conclusion  that  they 
arose  from  my  own  drains,  for  it  was  exactly  the 
same  smell,  and  I  Avent  to  very  considerable  expense, 
and  I  had  every  drain  about  the  house  taken  up  and 
re-laid,  and  new  drains  made,  at  an  expense  of  about 
25Z.  or  30A  ;  and  when  I  had  got  them  closed  in,  fancy- 
ing that  I  was  perfectly  clear  of  the  smell,  I  found 
the  smell  as  bad  as  ever.  I  happened  to  mention  this 
in  company  with  some  gentlemen,  who  said,  "  You 
"  may  make  yourself  perfectly  easy  on  the  jJoint,  you 
"  will  find  that  you  never  have  a  smell  except  with 
"  a  south-east  wind ;"  and  I  found  that  it  was  so, 
and  have  believed  so  ever  since. 

2390.  Has  it  been  stationary  ever  since  that 
happened  ? — It  is  getting  worse  and  worse. 

2391.  Have  you  found  it  worse  at  any  particular 
time  of  tlie  day  ? — Yes  ;  it  always  occurs  in  the  even- 
ing, and  during  the  night  and  early  morning.  It  is 
rarely  in  the  day  that  we  have  anything  serious  ;  it  is 
always  worse  in  the  evening,  when  the  atmosphere 
is  heavy,  and  the  wind  is  light  from  the  south-east. 

2392.  Does  it  penetrate  into  the  house  ? — Yes, 
very  much  ;  it  must  do  so,  as  I  have  tasted  the  smell 
in  my  mouth.   The  fruit  trees  are  affected  considerably, 


and  my  plum  trees  all  died.  I  replaced  them  with 
new  plum  trees,  and  they  are  dying.  My  gooseberry 
trees  have  also  died  ;  and  the  wall  fruit, — the  peaches 
and  nectarines, — are  seriously  affected,  andare  gradually 
dying. 

2393.  Have  you  found  that  to  be  generally  the  case 
in  the  neighbourhood  ? — I  have  heard  other  people 
complaining,  but  I  do  not  go  much  about.  I  may 
mention  that  I  had  a  very  handsome  weeping  willow 
over  a  fish  pond  in  my  garden,  and  in  the  course  of 
three  years  it  gradually  decayed  and  died  ;  and  the 
leaves  of  the  trees  in  the  autumn  do  not  decay  like 
they  do  ordinarily  in  the  autumn,  but  they  wither  up. 

2394.  As  if  they  had  been  blasted  ?— Yes.  I 
observe  also,  or  at  least  I  am  told  in  my  house,  that 
the  plate  is  very  much  affected  when  these  bad  smells 
come,  and  the  brasses  of  the  doors. 

2395.  {Admiral  Hornby.)  Ai'c  the  oak  trees  in 
your  neighbourhood  gone  They  are  not  gone,  but 
they  do  not  leaf  as  they  used  to  do  ;  they  are  gradually 
decaying. 

2396.  Have  you  observed  any  alteration  in  them 
of  late  years  ? — In  the  last  three  or  four  years 
Mr.  Minny's  property  at  Farnworth,  two  miles  from 
Widnes,  has  vanished  through  decay,  and  all  his  trees 
have  died.  It  is  now  a  place  of  desolation,  for  there 
are  no  trees,  and  my  own  are  gradually  going. 

2397.  I  understand  that  since  you  built  your  house 
in  1853,  you  have  observed  great  deterioration  in  the 
trees  and  gardens  in  the  neighbourhood? — Yes,  a 
very  great  deal. 

2398.  {Mr.  Wilbraltam  Egerton.)  Have  you  any 
remedy  to  propose  for  this  impure  atmosphere  ? — 
None.  I  have  not  gone  into  that.  I  do  not  know  of 
any  remedy. 

2399.  No  pecuniary  compensation  can  recompense 
you  for  the  loss  you  have  sustained  ? — No,  nothing 
can  compensate  me  for  that  injury.  If  I  had  not 
built  the  house,  and  seen  every  tree  alive  and  growing, 
I  should  not  have  continued  there. 

2400.  {Admiral  Hornby.)  You  built  the  house  for 
your  own  enjoyment,  and  your  enjoyment  is  entirely 
destroyed  ? — Certainly. 


Mr.E.  Banner. 


14  Oct.  1876. 


The  witness  withdrew. 


Mr.  William  Orme  Carter  examined.  ]\jr. 

O  Carter 

2401.  {Chairman.)  You  are  a  slate  merchant  at     from  the  Widnes  Chemical  Works.     {The  witness   —  ' 

Liverpool? — Yes.  referred  fo  a  map.)     I  see  from  the  map  that  it  is 

2402.  Where  do  you  live  ? — I  live  about  four  miles     further  than  that  ;  it  is  five  miles  and  a  quarter. 
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2403.  How  much  land  do  you  occupy  ? — About  two 
acres.    I  bought  it  some  years  ago. 

2404.  How  long  have  you  been  living  there  ? — I 
believe  I  bought  it  in  1869,  and  E  have  lived  there 
since. 

2405.  When  you  first  bought  it  did  you  notice  any 
effect  of  any  gases  from  Widnes  ? — L  had  lived  in  the 
neighbourhood  five  years,  and  I  had  not  perceived 
anything  that  was  detrimental  at  all. 

2406.  Since  when  has  it  been  forced  on  your  atten- 
tion ?~I  think  it  is  four  or  five  years  ago,  and  it  has 
kept  increasing,  and  now  it  is  constant. 

2407.  What  effect  has  it  produced  upon  your  place  ? 
— I  do  not  know.  It  is  a  new  place  entirely,  newly 
planted.  I  cannot  say  what  effect  it  has  had,  except 
killing  the  oak  trees  that  were  there  before  I  came  ; 
they  are  all  dying. 


2408.  Does  the  vapour  enter  into  your  house  when 
the  doors  and  windows  are  closed  ? — Y"es. 

2409.  When  do  you  observe  it  most  ? — In  the  night 
and  in  the  evening. 

2410.  Do  you  observe  it  more  on  some  days  than 
on  others  ? — On  Saturdays  and  Sundays  we  get  it 
worst. 

2411.  Is  the  smell  very  unpleasant? — Yes,  it  is 
very  bad. 

2412.  Should  you  have  purchased  this  property  if 
you  had  been  aware  of  what  was  coming  ? — I  should 
not.  There  is  no  amount  of  compensation  that  could 
be  given  to  people  like  me  that  would  be  of  any  value 
whatever,  nor  could  it  be  assessed.  Except  something 
could  be  done  to  totally  prevent  it,  we  must  sell  our 
property  to  whoever  will  buy  it,  and  go  elsewhere. 
No  compensation  would  be  of  any  value. 


The  witness  withdrew. 


Mr.  Mr.  Arthur  Bower 

A.  B,  Forwood. 

■  2413.  (Chairman.)  I  believe  you  are  chairman  of 

the  Health  Committee  of  Liverpool  ? — I  am. 

2414.  Have  you  interested  yourself  in  the  subject 
of  the  alleged  nuisances  ? — I  have  taken  some  interest 
in  it.  I  live  within  about  five  miles  of  the  town  of 
Widnes. 

2415.  Where  do  you  live  now?— On  Woolton  Hill, 
five  miles  from  the  centre  of  Widnes. 

2416.  How  long  have  you  lived  there  ? — Six  years. 

2417.  When  you  first  went  there  were  you  aware 
of  any  objectionable  vapours  ? — No ;  but  I  have  been 
aware  of  them  since  very  distinctly  ;  they  have 
gradually  increased  in  volume  year  by  year. 

2418.  At  what  time  of  the  day  do  you  observe  that 
those  vapours  are  strongest  ? — More  particularly  in 
the  very  early  morning,  if  there  is  any  dampness  in 
the  atmosphere. 

2419.  As  chairman  of  the  Health  Committee  of 
Liverpool,  has  this  subject  engaged  your  attention 
very  much  ? — Yes  ;  and  the  Conmiitttee  have  in- 
structed the  medical  officer,  the  borough  analyst,  and 
ii  gentleman  connected  with  the  parks  and  gardens, 
to  give  evidence  here  to-day. 

2420.  Is  Liverpool  increasing  in  the  direction  "of 
Widnes  ? — Very  considerably.  I  have  taken  out  the 
number  of  houses  that  have  been  built,  and  those  are 
principally  for  the  working  classes,  at  the  south  end  of 
the  town,  and  at  the  south-eastern  extremity  of  the 
town,  within  the  last  three  years.  The  gross  total 
number  amounts  to  2,657  in  three  years.  They  are 
principally  workmen's  dwellings,  which  have  been 
built  to  the  south  and  south-east  of  the  town,  which  is 
in  the  direction  of  Widnes.  A  gross  number  of  no 
less  than  1,200  have  been  bnilt  this  year. 

2421.  I  suppose  you  hnnUy  think  that  Liverpool 
has  i-eached  its  maximum  development? — No.  Year 
by  year  the  increase  of  Liverpool  has  been  in  quite  a 
progressive  ratio. 

2422.  And  a  large  proportion  of  that  increase,  I 
suppose,  Liverpool  being  bounded  on  one  side  by  the 
river,  is  on  the  other  side  ? — It  must  spread  all  round 
the  town,  but  the  principal  increase  is  in  an  easterly 
and  southerly  direction. 

2423.  Are  you  afraid  of  the  establishment  of 
chemical  manufactories  nearer  to  Liverpool  than 
Widnes  ? — I  have  a  very  strong  opinion  that  any 
growth  of  those  manufactories  will  be  more  in  the 
direction  of  Garston  ;  Garston  having  very  fine  docks, 
where  the  largest  portion  of  the  materials  required  for 

The  witnes 
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the  chemical  works  are  landed.  And  further,  I  think 
that  any  extension  of  chemical  works  will  take  place 
near  to  Garston  in  order  to  save  as  much  carriage  as 
possible.  Garston  is  only  three  miles  from  the  great 
district  of  Toxteth  Park,  where  they  would  come  quite 
within  the  radius  of  the  fumes  from  any  works,  if 
they  were  established. 

2424.  Have  you,  in  conjunction  with  the  Corpora- 
tion, considered  what  remedy  for  this  evil  would  be 
the  most  appropriate  ? — I  cannot  say.  The  Corpora- 
tion have  not  considered  the  matter  with  reference  to 
what  the  remedy  should  be  ;  that  is  a  matter  in  the 
hands  of  the  Commission.  At  the  same  time,  my  own 
opinion  is  that  we  are  sadly  deficient  in  inspection  ; 
we  want  closer  inspection,  and  cumulative  penalties.  I 
also  think  that  when  only  a  limited  number  of  works 
exist  in  a  given  area,  and  the  damage  is  not  so  great, 
probably  some  means  might  be  suggested  for  licensing 
a  certain  number  of  works,  or  the  consumption  of  a 
certain  quantity  of  material  that  gives  oft' gases,  wthin 
a  certain  area,  so  that  what  gases  had  of  necessity  to 
be  admitted  into  the  air  might  be  so  diluted  as  to  do 
but  little  harm. 

2425.  {M?:  Wilbraham  Egert07i.)  Does  not  the 
escape  of  gases  at  night  require  constant  watching,  if 
inspection  is  to  be  effectual  ? — Yes  ;  there  ought  to  be 
system  of  detection  night  and  day. 

2426.  Without  that,  inspection  is  fruitless,  is  it 
not  ? — Yes;  without  night  watching,  quite  so. 

2427.  Do  you  not  consider  that  the  escape  of  these 
gases  being  intermittent,  and  inore  at  certain  times  of 
the  day  or  night,  tends  to  prove  that  it  is  owing  to 
carelessness  on  the  part  of  the  workmen,  or  some  other 
jiroventible  cause  ? — I  am  not  prepared  to  go  to  that 
extent.  No  doitbt  the  atmosphere  in  the  morning  is 
more  moist,  and  probably  gases  are  more  perceptible 
then.  I  should  add  that  I  have  noticed  it  very 
frequently  on  Sunday  evening  from  six  to  eight 
o'clock. 

2428.  Are  you  aware  that  the  workmen  begin 
working  on  Sunday  evening  ? — I  am  not ;  but  I  should 
not  be  surprised  if  they  did,  from  the  smells  being  so 
perceptible  on  Sunday  evening. 

2429.  If  it  were  so,  would  you  not  attach  some  im- 
portance to  the  fact  of  its  beginning  on  Sunday  even- 
ing, when  the  workmen  commence  work  again  ? — I 
should.  The  state  of  the  atmosphere  then  does  not  enter 
so  much  into  consideration. 

>  withdrew. 


Br.  Dr.  James  Campbe: 

'.  Crown. 

  2430.  {  Chairman^  You  are  a  Doctor  of  Science  of 

the  University  of  London  ? — Yes. 

2431.  Are  you  also  a  Lecturer  on  Chemistry  and 
Toxicology  in  the  Royal  Infirmary  School  of  Medicine 
here  ? — Yes. 


.  Brown  examined. 

2432.  Are  you  also  Analyst  to  the  Corporation  of 
Liverpool  and  the  county  of  Lancaster  ? — Yes. 

2433.  Are  you  familiar  with  chemical  works  ? — 
I  am. 

2434.  Have  you  been  so  for  a  long  time  ? — Since  I 
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was  very  young  ;  perhaps  about  20  years,  or  more  than 
that. 

2435.  Have  you  paid  special  attention  to  the  in- 
crease of  alkali  manufacture  at  Widnes  ? — I  have 
been  acquainted  with  the  fact  that  it  has  increased 
very  mucli, 

2436.  Have  you  calculated  what  its  increase  has 
been  in  recent  years  ? — I  have  found  that  in  the 
returns  of  the  inspectors  of  alkali  factories. 

2437.  Can  you  state  what  the  increase  has  been  ? — 
From  23,  I  think,  to  about  80,  between  1869  and 
1874. 

2438.  Showing  an  increase  of  what  ? — Showing  that 
the  quantity  of  escape  of  hydrochloric  acid  has  in- 
creased in  tlie  ratio  of  from  23  tons  per  week  to  80^ 
tons  per  week. 

2439.  Is  that  the  quantity  that  escapes  out  of 
chimneys  ? — No,  the  total  quantity  of  hydrochloric 
acid  evolved  from  the  salt  decomposed  at  Widnes  in 
1869  was  767  tons  per  week. 

2440.  Before  it  reached  the  condensers,  or  after  ? 
— Before  it  reached  the  condensers  ;  the  total  quantity 
produced  by  the  works,  calculated  from  the  quantity 
of  salt  consumed,  was  2683  tons  in  1874. 

2441.  Then,  in  fact,  it  has  increased  more  than 
threefold  ? — Yes. 

2442.  Have  you  observed  any  odour  from  this  gas 
in  Liverpool  ? — Not  in  Liverpool,  but  I  have  in  the 
outskirts  of  Liverpool. 

2443.  In  what  quarters  ? — Towards  the  south  and 
the  south-east. 

2444.  Since  when  has  it  been  perceptible  ? — I  have 
become  acquainted  with  it  since  1873. 

2445.  On  what  occasions  have  you  perceived  it  ? — 
When  the  wind  was  blowing  from  about  east-south-east. 
I  have  collected  the  rain-water,  and  analysed  the  rain- 
water, when  the  wind  was  in  that  direction. 

2446.  With  what  result  ? — The  result  has  been 
almost  invariable  Avhen  the  wind  was  in  tliat  direction. 
There  was  free  hydrochloric  acid  in  the  rain  water. 

2447.  Where  was  that  ? — At  Grove  Park. 

2448.  IIow  far  is  that  from  Widnes  ? — I  should 
think  fully  eight  miles. 

2449.  Did  you  find  it  elsewhere  ? — Yes,  at  Allerton, 
wliich  is  about  eight  miles  off. 

2450.  What  does  tlie  presence  of  tliis  acid  in  the 
water  indicate  ? — Certainly  that  the  rain  has  dissolved 
the  hydrochloric  acid  from  the  vapours  escaping  from 
the  Widnes  chimneys. 

2451.  Are  you  certain  that  those  vapours  must  have 
come  from  Widnes  only? — Yes,  when  the  wind  is  in 
that  direction. 

2452.  You  do  not  know  of  any  other  source  of 
supply? — Not  when  the  wind  is  in  that  direction.  I 
have  eliminated  the  possibility  of  sea-salt  being  Ijlown 
inland.  I  have  taken  that  into  my  calculations. 
Besides,  sea- salt  would  not  be  blown  inland  much  with 
the  wind  in  that  direction.  Fuither  than  that,  there 
is  more  combined  chlorine  in  the  air  when  the  wind 
blows  from  that  direction  than  when  it  blows  direct 
from  the  sea.  There  is  free  acid  in  the  rain  water 
when  the  wind  blows  from  that  direction. 

1  2453.  What  effect  do  the  fumes  and  the  various 
!  acids  produced  at  the  Widnes  works  have  upon 
I  vegetation  ? — I  know  that  they  destroy  vegetation. 
]  2454.  Is  either  of  those  acids  injurious  to  cattle  and 
human  beings  ? — The  hydrochloric  and  sulphuric  acids 
certainly  are.  Tlie  hydrosulphuric  and  sulphurous 
acids  may  be,  but  I  have  no  proof  that  they  are. 

2455.  Wliat  is  the  effect  of  the  acid  emitted  from 
alkali  waste  ? — Hydro-sulphuric  acid  destroys  vegeta- 
tion especially.  It  injures  the  leaves  of  trees,  and, 
when  it  is  strong  enough,  it  sickens  many  persons — 
probably  all  persons  more  or  less, — and  so  indirectly,  if 
not  directly,  it  injures  health. 

2456.  When  diluted,  do  you  think  that  it  is  inju- 
rious to  vegetation  ? — Yes,  I  think  it  is. 

2457.  Have   you    observed   the  vegetation  about 
Widnes  and  St.  Helen's  ? — Yes. 

2458.  Do  you  agree  with  the  evidence  generally 
given  with  reference  to  the  effect  of  this  acid  upon 
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wood  ? — -Yes,  certainly.    It  kills  the  trees.    It  first  j)^ 
hardens  and  afterwards  causes  the  rotting  of  the    J.  C.  Brown. 
woody  part.   

2459.  To  what  distance  do  you  think  those  acids  l'*  i^^^. 
have  shown  themselves  to  be  injurious  to  trees  ? — I 

think  the  effect  can  be  traced  almost  the  whole  of  the 
way  between  Widnes  and  Liverpool. 

2460.  In  Sefton  Park  have  you  made  any  observa- 
vations  ? — I  have  seen  the  trees  there. 

2461.  How  far  is  that  from  Widnes  ? — Between 
eight  and  nine  miles. 

2462.  Ilave  you  seen  there  any  effects  that  you  can 
trace  to  the  action  of  the  acids  from  Widnes  ? — I 
think  decidedly  that  the  dying  of  the  trees  there  is 
due,  in  part  at  least,  to  the  effect  of  the  Widnes  gases. 

2463.  Has  there  been  much  evidence  of  the  trees 
dying  in  Sefton  Park  froai  this  cause  ? — Yes ;  there 
have  been  many  trees  which  have  died.  I  do  not 
know  the  number  which  have  died,  but  I  have  seen 
trees  there  in  a  dying  state. 

2464.  Do  you  think  that  if  the  works  in  Widnes 
increase,  the  annoyance  and  injury  to  Liverpool  will 
increase  in  proportion  ? — Certainly,  because  Liverpool 
a  few  years  ago,  five  or  six  years  ago,  was  not  per- 
ceptibly affected  by  the  gases  from  the  works  at 
Widnes ;  but  it  is  now  beginning  to  be  affected,  and 
any  further  increase  will  produce  a  greater  effect  upon 
Liverpool. 

2465.  In  Stanley  Park  have  you  observed  traces  of 
injury,  proving  the  presence  of  hydrochloric  acid? — 
Upon  the  trees  I  have. 

2466.  W^hat  traces  have  you  seen  there  ? — The 
same  appearances  of  dying  ;  beginning  with  the  young 
wood,  and  descending  to  the  old  wood,  and  upon  the 
leaves. 

2467.  By  what  works  do  you  think  that  injury  has 
been  done  ? — [  think  jJrobably  from  the  works  that 
are  situated  in  the  neighbourhood  of  Vaujihall  Road. 

2468.  Where  are  they  ?— They  are  about  west  from 
Stanley  Park.  Stanley  Pai'k  is  there  {poiiiiijig  to  a 
map),  and  Vauxhall  Road  is  there.  Stanley  Park  is 
east  from  Vauxhall  Road. 

2469.  The  trees  in  Stanley  Park  would  only  be 
affected  Aviien  the  wind  set  from  the  west  ? — About 
west. 

2470.  What  alkali  works  are  there  in  Liverpool 
itself  ? — There  are  the  Liver  Alkali  Works  in  Vaux- 
hall Road, — in  Lightbody  Street,  on  Vauxhal!  Road, 
— and  there  nre  the  alkali  works  at  Sandhills  Lane. 

2471.  Are  the  Avorks  in  Liverpool  on  the  same  scale 
as  those  in  Widnes  ?— -T  think  not.  The  Liver  Alkali 
Works  are  pretty  large,  Init  they  are  isolated  works. 
It  is  the  aggregation  of  works  at  Widnes  which  is  the 
cause  of  their  doing  so  much  harm. 

2472.  Do  the  inhabitants  living  in  the  neighbour- 
hood of  those  works  in  Liverpool  complain  of  the 
effects  of  the  gases  ? — I  believe  they  do.  I  have 
observed  irritating  vapours  from  the  works  in  the 
neighbourhood  of  Vauxhall  Road,  sometimes  very 
strong,  and  they  must  be  from  local  escapes.  Stanley 
Park  suffers  from  the  smoke  from  the  high  chimneys 
being  carried  eastwards  by  the  wind  to  the  park.  The 
ground  rises  from  the  works  to  the  park,  so  that  the 
wind  carries  over  the  vapour  from  the  tops  of  the 
chimneys,  and  it  falls  just  about  the  edge  of  the  park. 

2473.  You,  I  presume,  are  acquainted  with  the 
exact  quantities  of  the  acid  which  are  allowed  by  law 
to  escape  without  subjecting  the  proprietors  to  penal- 
ties under  the  Acts  ? — Yes.  The  quantity  must  not 
exceed  five  per  cent,  of  the  total  amount  of  hydro- 
chloric acid  produced ;  but  there  is  a  more  recent 
restriction  in  the  last  Act,  limiting  the  proportion  of 
acid  gas  to  the  total  quantity  of  gas  in  the  chimneys. 
I  forget  what  the  fraction  is. 

2474.  Do  you  think  that  still  more  severe  regula- 
tions as  to  the  quantity  of  gas  allowed  to  escape  might 
be  made,  or  not  ? — I  (lo  not  think  that  they  could  be 
made  more  stringent  in  that  particular  form.  The 
only  furtluir  degree  of  stringency  that  might  be  intro- 
duced, I  think,  would  be  to  say  that  the  proprietors  of 
the  works  must  adopt  the  best  known  method  of  pre- 
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venting  the  escape  or  of  neutralising  the  effects  of  the 
J.  C.  Brown,    gases  that  they  produce. 

  2475.  That  is  done,  I  think,  by  the  latest  Act  ? — 

14  Oct.  1876.    Only  as  to  alkali  works.    It  does  not  affect  other 
works  at  all.    They  are  not  under  inspection  at  all. 

2476.  Are  not  the  copper  works  under  inspection  ? 
— Neither  the  wet  nor  the  dry  process  is  under 
inspection, 

2477.  The  wet  process  is  ;  is  it  not  ? — Only,'!  think, 
when  it  is  carried  on  in  alkali  works. 

2478.  Is  it  your  opinion,  when  many  of  these  works 
are  together,  and  no  more  gas  escapes  from  each 
chimney  than  the  quantity  allowed  by  the  Alkali  Acts, 
that  yet  the  effect  may  be  injurious  to  the  neighbour- 
hood ? — There  is  not  the  slightest  doubt  of  it. 

2479.  That  is  not  your  opinion,  I  presume,  in  the 
case  of  one  or  two  works  ;  but  where  many  are  col- 
lected together,  such,  in  your  opinion,  would  be  the 
result? — There  is  some  perceptible  effect  produced 
by  one  work  in  action ;  but  it  is  not  very  serious 
unless  a  great  many  are  congregated  together.  I 
mean  that  it  is  not  worse  than  town  smoke  would  be, 
unless  they  are  congregated  together. 

2480.  Do  you  think  that  that  is  a  reason  for  the 
consideration  of  the  question  whether  the  aggregation 
of  these  works  should  be  prevented  ? — I  do  not  think 
so.  I  should  rather  see  them  congregated  together  in 
places  set  apart  for  the  purpose. 

2482.  In  that  case  you  would  admit  that  the  limit 
of  interference  has  been  carried  as  far  as  it  can  be 
properly ;  but  you  have  also  stated  that  you  think, 
where  many  works  are  collected  together,  the  effect 
must  be  injurious,  and  that  it  is  so,  upon  vegetation, 
though  the  effect  is  very  slight  when  there  is  only 
one  or  two.  Is  not  that  rather  a  reason  for  separating 
these  works  than  for  bringing  them  together  ? — I  do 
not  think  so,  because  the  works  would  increase  very 
much,  whatever  was  done.  I  think  it  is  not  possible 
to  limit  the  number  of  the  works  that  may  be  put  up, 
but  that  they  shoidd  be  confined  to  certain  areas, 
where  they  would  not  do  so  much  harm  and  interfere 
with  other  valuable  jsroperty.  At  present  they  are 
congregated  at  Widnes,  and  the  district  round  is 
waste.  They  might  be  confined,  I  think,  to  that  spot  ; 
and  another  spot  might  be  selected,  I  think,  such  as 
in  Flintshire,  and  another  batch  be  confined  to  that 
district.  One  reason  for  that  is  that  chemical  works 
require  both  land  and  water  carriage,  and  it  would  be 
almost  impossible  to  find  a  sufficient  number  of 
suitable  sites,  if  one  manufactory  only  were  allowed 
to  be  put  in  one  situation ;  there  are  certain  positions 
peculiarly  well  suited  for  them. 

2483.  Why  do  they  requii'e  more  than  other  works 
both  land  and  water  carriage  ? — On  account  of  the 
low  value  of  the  salt  which  they  require. 

2484.  Which  would  not  pay  the  cost  of  carriage 
by  rail  ? — No.  For  instance,  they  get  Cheshire  salt 
here  by  water  at  a  very  low  price,  but  if  they  took 
it  a  long  distance  by  rail  it  would  not  be  remu- 
nerative. 

2485.  What  is  the  remedy  that  you  propose  for  the 
evil  which  you  state  exists  ? — To  restrict  the  existing 
works  within  certain  limits  at  St.  Helen's  and  Widnes, 
and  when  more  works  are  required  to  be  put  up,  to 
assign  other  similar  positions  where  they  might  be 
allowed  to  take  land. 

2846.  But  who  is  to  assign  them  those  positions  ? 
— The  Local  Government  Board,  by  means  of  in- 
spectors. 

2487.  I  suppose  you  mean  that  the  Local  Govern- 
ment Boai'd  should  rather  exercise  a  veto  than  pro- 
ceed to  the  active  work  of  assignment  ? — Certainly 
that  would  be  the  power  most  frequently  exercised. 

2488.  The  Local  Government  Board  could  not 
poi  it  out  places  where  works  might  be  carried  on, 
whatever  might  be  the  wishes  of  the  proprietors  of 
the  soil,  or  of  the  inhabitants  ? — An  inspector,  I 
think,  acting  under  thei  authority  of  the  Local 
Government  Board,  would  be  more  likely  to  suggest 
a  suitable  place  for  works.  If,  for  example,  any  one 
wished  to  put  up  more  works  in  Liverpool,  the  local 


inspector  would  be  able  to  suggest  that  he  should  go 
over  to  Flintshire,  where  there  are  some  works  already, 
and  land  is  of  less  value. 

2489.  Are  you  of  opinion  that  inspection  has  been 
carried  far  enough  ? — By  no  means. 

2490.  What  increase  of  inspection  would  you  re- 
commend ? — I  think,  certainly  in  this  district,  and 
probably  in  all,  the  sub-inspectors  require  officers 
under  them  whom  they  can  send  to  special  places  to 
inspect  by  night,  if  necessary.  The  inspector,  I 
presume,  never  goes  out  at  night ;  he  cannot  be  at 
St.  Helen's  and  at  Widnes  at  the  same  time.  There 
ought  to  be  an  inspector  at  each  of  those  places 
constantly,  and  another  one  might  travel  further.  I 
think  that  other  works  emitting  acid  vapours  should 
be  put  under  inspection. 

2491.  What  other  works  do  you  mean  ? — Copper 
works,  glass  and  bottle  works  ;  and  I  think  those 
works  that  dissolve  bones,  and  all  works  that  are 
known  to  evolve  noxious  vapours. 

2492.  Have  any  means  been  discovered,  to  your 
knowledge,  of  neutralizing  the  gases  from  ordinary 
copper  works  ? — I  think  it  has  been  tried  at  Swansea, 
with  some  effect,  but  I  do  not  know  that  the  ab- 
sorption has  been  perfect,  or  that  it  has  not.'  It  has 
mitigated  the  evil,  no  doubt,  but  it  might,  I  think,  be 
made  more  perfect. 

2493.  You  think,  at  any  rate,  that  all  those  works 
should  be  compelled  to  use  the  best  known  process, 
whether  it  be  complete  or  not  ? — Certainly,  whether 
it  be  complete  or  not,  because  I  think  it  would 
stimulate  invention. 

2494.  Do  you  think  that  any  of  those  manufactories 
which  have  not  been  interfered  with  by  the  Act  of 
Parliament  emit  more  noxious  gases  than  those  which, 
being  interfered  with,  are  prevented  to  some  degree 
from  doing  it  ? — I  am  sure  of  it ;  for  instance,  bottle 
Avorks  which  have  come  under  my  observation  evolve 
the  whole  of  the  hydrochloric  acid  from  the  salt 
which  they  use,  within  short  periods  and  without 
any  attempt  at  absorption. 

2495.  Is  that  in  Liverpool  ? — It  is  at  St.  Helens 
where  I  have  noticed  it.  There  were  bottle  works  in 
Liverpool  until  within  the  last  year,  and  they  did 
affect  Liverpool  uf)  to  that  time. 

2496.  Have  you  observed  any  evil  results  from 
those  bottle  works  ? — I  have  attributed  much  of  the 
injury  in  the  neighbourhood  of  the  bottle  works  to 
those  bottle  works  rather  than  to  the  diluted  hydro- 
chloric acid  from  the  alkali  works,  because  it  is  in  a 
more  concentrated  state.  Another  reason  is  that  the 
chimneys  of  those  bottle  and  glass  works  are  low, 
compared  with  the  chimneys  of  the  alkali  works,  and 
they  pour  out  the  concentrated  gas  immediately  in 
the  neighbourhood  of  the  works. 

2497.  Do  you  think  that  Liverpool  at  the  present 
time  suffers  from  the  effect  of  any  chemical  works 
established  here  ? — I  think  it  suffers  a  little  from  the 
alkali  works,  but  the  other  works  are  so  few,  and 
they  are  so  well  managed,  as  far  as  I  know,  that  I 
cannot  attribute  any  actual  injury  to  them. 

2498.  What  becomes  of  the  alkali  waste  in  Liver- 
pool ? — I  believe  it  is  now  carried  away  by  boat ;  for 
many  years  it  was  deposited  upon  a  large  piece  of 
waste  ground  in  the  neighbourhood  of  Vauxhall 
Road. 

2499.  What  became  of  it  there  ? — It  has  been 
covered  over  ;  a  large  part  has  been  built  upon.  It 
is  being  built  upon  also  at  Widnes.  In  some  places 
in  Livei'pool  there  is  a  depth  of  from  eight  to  eleven 
feet  of  alkali  waste. 

2500.  Does  any  of  the  acid  from  the  waste  find  its 
way  into  the  sewers  ? — Both  the  liquid  and  the 
hydrosulphuric  acid  find  their  way  into  the  sewers 
in  large  quantities,  the  effect  of  which  is  to  make  the 
air  of  the  sewers  so  very  poisonous  that  the  sewer-' 
men  cannot  enter  it ;  when  they  do,  an  accident 
occurs.  Then  it  comes  up  through  the  drains,  even 
where  there  are  wet  traps,  into  the  houses. 

2501.  Has  it  any  effect  upon  the  pi2)es  ? — It 
destroys  the  lead  pipes  ;  they  are  corroded  in  a  very 
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short  space  of  time,  and  the  water  pipes  especially. 
It  contaminates  the  water,  and  corrodes  the  gas  pipes. 

2502.  Are  you  aware  whether  the  officers  of 
health  of  Liverpool  have  ever  connected  the  high 
death  rate  with  this  cause  to  which  you  have  just 
adverted  ? — I  cannot  speak  as  to  that. 

2503.  Do  you  remember  an  instance  of  a  man 
losing  his  life  in  consequence  of  breathing  this  gas  ? — 
Yes.  I  remember  a  case  that  occurred  in  a  well  that 
was  sunk  through  alkali  waste,  in  connection  with 
the  works  of  the  Sewage  Utilization  Company.  I 
was  called  in.  One  of  the  sewer-men  had  to  cleanse 
the  reservoir,  and  he  lost  his  life. 

2504.  How  long  ago  is  that  ? — About  two  or  three 
years  ago. 

2505.  Was  the  cause  of  his  death  ascertained  ? — 
Yes  ;  the  cause  of  his  death  was  ascertained  to  be  the 
hydrosulphuric  acid  from  the  waste,  which  had  pene- 
trated into  the  sewer  and  got  into  the  reservoir.  I 
examined  both  the  air  and  the  liquid,  and  the  deposit 
in  the  reservoii",  and  found  large  quantities  of  alkali 
waste. 

2506.  Has  any  process  been  discovered  for  the 
utilization  of  this  alkali  waste  ? — Yes,  two  or  three  ; 
one  is  Mond's  process.    I  have  seen  it  in  action. 

2507.  Is  it  in  action  now  anywhere  ? — I  do  not 
know. 

2508.  Are  any  of  those  processes  in  action  ? — I  am 
not  sure  whether  Mond's  process  has  been  given  up 
or  not  ;  it  was  in  action  at  Mr.  Hutchinson's  works 
at  Widnes. 

2509.  Was  either  of  those  processes  used  Avith  a 
profit  ? — I  think  one  was  profitable,  but  not  very  ; 
not  sufficiently  so  to  induce  other  manufacturers  to 
adopt  it. 

2510.  Do  you  think  that  if  they  were  compelled 
either  to  remove  the  waste,  or  to  employ  one  of  those 
methods,  they  would  prefer  the  employment  of  the 
method  to  the  cost  of  removal  ? — I  am  not  sure 
whether  they  would  employ  a  process.  If  they  were 
allowed  to  remove  the  waste  they  might  prefer  to 
remove  it  from  Liverpool. 

2511.  Out  to  sea?— Yes. 

2512.  1  suppose  they  would  be  compelled  to  take 
it  a  considerable  distance  out  to  sea  ? — Yes. 

2513.  Is  it  your  opinion  that  some  processes  may 
be  used  without  serious  loss  to  the  manufacturers  ? — 
No  doubt  there  is  a  possibility  of  using  Mond's 
process  without  much  loss,  if  there  was  no  profit. 

2514.  (Earl  Percy.)  I  think  you  stated  tiiat  water 
carriage  as  well  as  land  carriage  was  necessary  for 
the  alkali  manufacturers  ? — I  think  so. 

2515.  Have  they  any  water  carriage  at  St.  Helen's  ? 
— ^Yes,  I  think  so.    They  have  a  canal. 

2516.  Then,  with  regard  to  the  injury  to  health, 
you  stated  that  these  gases  were  injurious  to  human 
beings;  upon  what  do  you  base  that  opinion? — The 
effect  of  the  strong  acids  upon  the  lungs  ;  also  the 
irritating  effect,  and  the  sickening  effect,  of  the  strong 
hydro-sulphuric  acid.  I  have  seen  people  sickened  by 
that. 

2517.  Have  you  seen  any  permanent  injury  done  ? 
— I  presume  that  if  they  are  sickened  frequently  there 
must  be  a  permanent  injury. 

2518.  Have  you  formed  any  opinion  with  regard 
to  the  advisability  of  placing  the  inspection  under 
some  local  authority  rather  than  under  the  Local 
Government  Board  ? — I  think  it  should  not  be  under 
a  local  authority  only,  for  the  manufacturers  them- 
selves are  frequently  the  local  authority. 

2519.  You  think  that  if  the  frequency  of  the  in- 
spection and  the  number  of  the  inspectors  were 
increased,  it  could  be  carried  on  better  under  a  central 
authority  ? — I  think  the  inspectors  should  be  under 
the  central  authority.  The  local  authorities  might 
very  well  have  the  power  to  complain. 

2520.  {Mr.  Abel.)  I  think  we  are  not  quite  clear 
with  regard  to  the  meaning  of  the  ratio  of  23  to  80, 
by  which  you  explain  the  increase  in  the  quantity  of 
hydrochloric  acid  produced  at  Widnes.  Will  you 
exphiin  that  a  little  more  fidly  ? — Tiie  total  quantity 


of  hydrochloric  acid  evolved  from  the  salt  at  Widnes 

which  is  used  in  the  manufacture  of  soda-ash,  or  used  J.  c.  Brown. 

in  the  manufacture  of  salt-cake,  which  is  the  first  step,   

was  in  the  ratio  of  23  tons  in  186S  to  801  tons  in  Oct.  187G. 


2521.  Have  you  examined  carefully  the  rain-water 
at  different  times  in  Liverpool  for  hydrochloric  acid  ? 
— In  the  neighbourhood  of  Liverpool. 

2522.  When  the  wind  was  setting  in  the  direction 
from  Widnes  ? — Yes. 

2523.  Did  you  find  that  there  was  free  acid  in  the 
water  ? — Yes,  sometimes. 

2524.  Did  you  satisfy  yourself  that  it  was  free 
hydrochloric  acid  ? — I  took  some  pains  to  ascertain 
that.  I  estimated,  as  far  as  possible,  the  quantity  of 
sulphuric  acid,  but  I  did  not  find  much  of  it  when 
the  wind  was  in  that  direction.  I  believe  there  was 
some  free  hydrochloric  acid. 

2525.  The  free  acid  might  have  been,  perhaps,  in 
part  due  to  the  free  sulphuric  acid,  as  a  product  of 
coal  smoke  ? — No  doubt  it  was  ;  part  of  it. 

2526.  You  have  referred  specially  to  the  injurious 
effects  of  hydrochloric  acid ;  do  you  think  that  bleach- 
ing powder,  which  is  now  used,  contributes  in  any 
marked  way  to  the  injurious  effects  of  the  vapours 
from  the  works  ? — The  escape  of  chlorine,  no  doubt, 
is  one  item,  but  I  am  not  aware  that  there  is  much 
injury  due  to  chlorine  escapes.  It  is  more  injurious 
to  vegetation  than  any  of  the  other  gases.  It  is  so 
distinctly  the  interest  of  the  manufacturers  to  absorb 
their  chlorine,  that  they  do  so  practically.  I  have 
been  aware  of  accidents  occurring  in  the  manufacture 
of  bleaching  powder,  which  have  been  injurious,  but 
without  having  a  permanent  effect. 

2527.  There  have  been,  have  there  not,  distinct 
results  traceable  to  those  accidents,  which  have  been 
of  a  specially  detrimental  nature  ? — Yes,  I  think  so. 

2528.  Referring  to  the  processes  employed  in  the 
alkali  manufacture,  will  you  state  what  your  expe- 
rience has  been  as  to  Hargreaves'  process.  Do  you 
think  there  is  any  prospect  of  its  proving  beneficial  in 
reducing  the  amount  of  noxious  vapours  which  the 
manufacturer  has  to  deal  with  ? — So  far  as  I  am  able 
to  speak  upon  that  point,  I  think  there  is  a  prospect, 
but  the  difficulty  is  that  the  margin  of  profit  between 
Hargreaves'  pi-ocess  and  the  other  is  so  small  that  the 
manufacturers  hardly  get  remunerated. 

2529.  Is  that  on  account  of  the  great  cost  of  ex- 
changing one  kind  of  plant  for  another  ? — Yes. 

2530.  With  regard  to  the  ittilization  of  the  alkali 
waste,  will  you  give  the  Commissioners  a  short  de- 
scription of  the  nature  of  Mond's  process,  which  I 
believe  is  the  one  principally  employed  ? — The  alkali 
waste  is  allowed  to  become  partly  oxydized,  and  then 
the  liqtiid  which  flows  from  that  partly  oxydized 
Avaste  is  treated  with  hydrochloric  acid,  and  that  pre- 
cipitates the  sulphur.  At  the  same  time,  there  is  no 
doubt  that  it  liberates  a  certain  quantity  of  hydrosul- 
phuric acid,  which  is  a  difficulty. 

2531.  In  fact,  the  process  carries  on  rapidly  a 
change  in  the  alkali  waste,  which  is  carried  on  only 
very  gradually  when  the  alkali  waste  is  exposed  to 
air  and  moistttre  ? — Yes,  to  a  great  extent  it  is  so. 

2532.  It  is  not  possible,  is  it,  to  obtain  anything 
like  the  whole  proportion  of  the  sulphur  from  the 
waste  by  this  process  ? — It  has  not  been  done. 

2533.  You  are  "aware,  probably,  that  the  process  is 
carried  on  at  several  works  ? — It  has  been,  but  I  am 
not  aware  that  during  the  present  year  I  have  seen  it 
in  action.    I  have  seen  it  carried  on. 

2534.  Where  there  is  no  possibility  of  disposing  of 
the  waste,  there  is  no  doubt  that  this  process  could 
be,  if  not  advantageously  worked,  at  all  events  worked 
without  loss  by  the  manufacturers  ? — I  believe  so. 

2535.  As  to  the  inspection  of  works  in  carrying  out 
the  jH-ovisions  of  the  Act  of  1863,  which  points  out 
in  the  fourth  section  that  "  Every  alkali  work  shall  bo 
"  carried  on  in  such  manner  as  to  secui'e  the  conden- 
"  sation,  to  the  satisfaction  of  the  inspector,  derived 
"  from  his  own  examination  or  from  that  of  a  sub- 

inspector,  of  the  muriatic  acid  gas  evolved  in  such 
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Dr.  "  work,  to  such  an  extent  that  in  each  cubic  foot  of 
J.  C.  Brown.    "  air,  smoke,  or  chimney  gases  escaping  from  tJie 

  "  works  into  the  atmosphere  there  is  not  contained 

14  Oct.  1876.    (J  ^YisLU.  one  fifth  of  a  grain  of  muriatic  acid."  Do 

you  consider  tliere  would  be  any  difficulty,  with  a 
properly  organized  system  of  inspection,  in  inspecting 
not  merely  the  chimney  gas,  but  the  air  generally  in 
the  Avorks  ? — I  have  no  doubt  it  can  be  done,  because 
I  have  done  it.  It  is  rather  a  tedious  process,  because 
so  much  of  the  air  of  the  works  has  to  be  drawn 
through  the  absorbing  liquids.  I  have  done  it,  in 
connection  with  an  estimation  of  the  normal  escape  of 
hydrochloric  acid  in  drawing  the  charges, — the  local 
escape,  in  addition  to  what  goes  up  the  chimneys; 
and  I  think  it  could  be  done  in  the  same  way,  by  any 
one  else. 

2336.  Do  you  think,  from  your  knowledge  of  the 
manner  in  which  alkali  works  are  conducted,  it  is 
indispensable  that  not  only  the  chimney  gas  but  the 
air  in  the  works  should  be  inspected? — I  do  not 
think  it  is  necessary  to  test  the  air  in  the  yards  in  the 
same  way  as  the  gas  from  the  chimneys,  because  the 
escape  there  is.  very  trifling.  As  a  rule,  when  tliere 
are  accidental  escapes,  the  mere  looking  at  the  air, 
and  smelling  it,  will  make  it  manifest  at  once. 

2537.  You  consider,  therefore,  that  simple  inspec- 
tion, if  it  is  very  frequent,  would  be  sufficient  to  pre- 
vent, or  at  all  events  to  diminish,  the  evaporation  of 
noxious  vapours  from  any  other  sources  than  from 
the  condensing  apparatus,  and  consequently  from  the 
chimney  ? — I  think  so. 

2538.  You  consider  that,  with  an  efficient  system  of 
inspection,  aided  by  vigilant  watchers,  the  provisions 
of  the  Act,  as  tliey  now  exist,  could  be  effectually 
carried  out  ? — I  do. 

2539.  With  the  present  arrangements  this,  however, 
is  scarcely  possible  ? — It  is  certainly  not  possible. 
There  is  only  one  inspector  for  a  large  district,  from 
St.  Helen's  to  Eristol. 

2540.  Do  you  think  there  would  be  any  difficulty 
in  applying  the  condensing  arrangements  to  works  like 
bottle  works  or  to  potteries  ? — ^I  do  not  see  any  serious 
difficulty  in  extending  them  to  bottle  works ;  there 
might  be  some  difficulty  in  extending  them  to 
potteries. 

2541.  That  would  involve  some  considerable  altera- 
tion in  the  existing  arrangements  as  to  the  kilns, 
would  it  not  ? — Y''es,  undoubtedly  ;  very  serious 
indeed. 

2542.  Still,  is  it  not  a  matter  that  should  receive 
from  manufacturers  of  that  class  serious  attention  ? — 
I  think  so. 

2543.  With  regard  to  the  copper  process,  do  you 
think  that  to  both  the  dry  and  the  wet  process,  a 
sufficient  system  of  condensation  can  be  applied  ? — 
I  think  that  a  great  deal  could  be  done  to  lessen  the 
injurious  effect,  in  the  case  of  the  dry  copper  process ; 
and  I  cannot  say  that  it  would  be  complete. 

2544.  Are  you  able  to  state  generally  how  it  should 
be  done  ? — I  should  not  like  to  do  so,  because  I  am 
not  so  well  acquainted  with  what  has  been  done  with 
copper  works. 

2545.  With  regard  to  the  wet  copper  process,  there 
is  little  difficulty  in  effecting  practically  condensation 
is  there  ? — It  is  done  in  some  works  in  Widnes. 

2546.  Those  works  indirectly  have  come  under 
inspection  as  alkali  works,  have  they  not  ? — Yes, 
as  a  branch  of  the  alkali  works,  but  I  believe  there 
are  other  wet  copper  woiks  which  are  not  under 
inspection. 

2547.  {M?:  Stevenson.)  The  wet  copper  works 
which  are  not  under  inspection  escape  inspection 
from  the  circumstances  of  their  not  using  common 
salt,  liecause  the  definition  of  "  alkali  work "  in  the 
amended  Alkali  Act  means  works  in  which  alkali, 
sulphate  of  soda,  or  sulphate  of  potash  is  manu- 
factured in  the  treatment  of  copper  ores  by  common 
salt.  What  is  the  nature  of  the  wet  copper  works 
which  you  say  do  not  come  under  the  operation  of 
the  Alkali  Act  ? — Will  you  allow  me  to  look  at  the 
clause.    {The  Act  was  handed  io  the  witness.)  This 


clause  (3)  does  appear  to  include  all  the  wet  copper 
works. 

2548.  There  is  no  wet  j^rocess  which  does  not 
require  the  use  of  common  salt  ? — No.  I  have  been 
labouring  under  a  wrong  impression  as  to  the  wording 
of  that  clause. 

2549.  I  am  afraid  we  do  not  yet  quite  understand  the 
figures  you  have  given  ;  I  mean  the  i'a,tio  of  increase 
in  the  escape  of  muriatic  acid  gas, — from  23  to  80  in 
the  last  six  years.  How  was  the  figure  23  ariived 
at  in  one  year,  and  80  in  the  other  ? — By  calculating 
the  per  cent,  of  the  quantity  of  hydrochloric  acid 
evolved. 

2550.  What  number  of  tons  of  salt  did  you  take 
into  your  caloulation  ? — 1,230  tons  of  salt  in  1869, 
and  4,300  tons  of  salt  in  1874. 

2551.  Are  those  figures  in  the  ratio  of  23  to  80? 
— Almost ;  in  round  numbers  they  are. 

2552.  Then,  if  the  condensation  has  been  improved 
in  the  interval,  the  figure  80  would  be  reduced  in 
proportion  to  the  improved  condensation  ? — I  think 
I  understand  your  point.  Only  five  per  cent,  of  the 
23  tons,  and  of  the  80,  is  allowed  to  escape  ;  but  if, 
during  those  years,  the  proportion  was  practically 
reduced  from  five  per  cent,  to  two  per  cent.,  of  course 
that  would  reduce  the  ratio  of  damage  done  by  the 
works.  I  merely  quoted  those  figures  to  show  the 
enormous  increase  which  had  taken  place  in  the 
trade. 

2553.  Apart  from  the  question  of  condensation  ? — 
Yes. 

2554.  With  reference  to  the  Liver  Alkali  Works, 
you  mentioned  them  as  works  which  emitted  muriatic 
acid  gas  ? — Yes. 

2555.  I  am  informed  that  they  only  make  caustic 
soda,  and  that  they  do  not  make  any  muriatic  acid  ? 
— They  are  returned  as  manufacturing  alkalis. 

2556.  But  they  purchase  salt-cake ;  they  do  not 
make  muriatic  acid  ? — My  statement  was  based  upon 
this  fact.  I  was  in  that  neighbourhood  a  short  time 
ago,  and  I  observed  that  there  was  an  irritating 
vapour  about.  I  cannot  say  precisely  what  they  do 
make,  but  in  their  neighbourhood  the  odour  of  acids 
is  very  strong  ;  but  there  are  other  works. 

2557.  With  regard  to  the  waste  jiroduced  by  the 
alkali  works  in  Livei'pool,  you  said  it  Avas  taken 
away  to  sea ;  do  you  know  that  as  a  fact  ? — I  do  not 
know  where  it  is  taken.  I  said  it  was  taken  away  by 
boat  somewhere.  I  know  that  some  of  it  is  taken 
up  the  canal  side. 

2558.  Do  3^ou  mean  inland  along  the  canal? — Y'es; 
and  I  was  told  that  some  of  it  was  put  along  the  side 
of  the  canal.  I  believe  that  some  of  it  is  taken  out  to 
sea.    I  know  it  is  taken  away  in  a  boat. 

2559.  Are  you  aware  that  it  is  carried  on  to  land 
belonging  to  Lord  Derby  at  Newbury  ? — I  cannot 
speak  to  that. 

2560.  With  regard  to  old  waste  heaps,  has  there 
been  drainage  from  them  from  the  first,  or  when  is 
it  supposed  to  cease  ? — I  have  never  known  them 
cease  to  give  up  drainage. 

2561.  In  the  meantime,  you  say  that  evil  is  done 
by  running  acid  into  drains  into  which  the  waste 
drainage  goes  ? — And  an  increased  amount  of  gas  is 
evolved. 

2562.  Has  nothing  been  done  to  prohibit  drainage 
into  the  town  sewers  ? — It  generally  goes  in  ;  and  it 
has  an  injurious  effect  upon  the  pipes,  and  upon  the 
sewers  themselves. 

2563.  But  the  nuisance  must  be  greatly  aggravated 
by  running  acid  liquid  into  them  ? — Yes. 

2564.  Has  nothing  been  done  to  stop  that?  — 
Nothing  has  been  done  effectually. 

2565.  Are  these  town  sewers  within  the  jurisdic- 
tion of  the  Corporation  of  Liverpool  ? — Y''es. 

2566.  And  they  still  allow  the  acid  drainage  to  go 
in? — The  acid  drainage  goes  in.  I  do  not  know 
whether  it  is  against  the  law,  or  whether  it  is  done 
by  permission. 

2567.  With  regard  to  Moiid's  process,  and  other 
inventions  for  oxydizing  waste,  have  you  observed 
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whether  the  waste  which  is  so  treated  ceases  to  give 
off  sulphuretted  hydrogen  into  the  air,  and  have  you 
compared  it  with  waste  not  so  treated  ? — I  have  not 
examined  it  on  a  large  scale ;  the  process  is  not 
perfect ;  that  is  to  say,  1  have  not  examined  the 
material  thrown  out  on  a  large  scale.  It  will  still 
evolve  some  sulphuretted  hydrogen,  but  not  in  such 
quantities.  I  expect  that  after  perfecting  Mond's 
process,  and  when  it  is  carried  out  extensively,  the 
quantity  remaining  will  become  still  less. 

2568.  Should  you  recommend  that  no  waste  should 
be  allowed  to  be  laid  down  on  laud  and  exposed  to 
the  weather,  unless  it  had  been  previously  oxydized 
by  that  or  some  other  process  ? — It  would  be  a  great 
advantage  if  that  could  be  done. 

2569.  But  it  would  not  cure  the  evil  arising  from 
the  old  heaps  ? — Not  entirely.  The  recommendation 
that  I  thought  of  was,  that  there  should  be  power 
given  to  prohibit  the  erection  of  houses  on  land  upon 
which  waite  had  been  deposited. 

2570.  That  is  with  a  view  to  the  health  of  the 
inhabitants  of  the  houses  so  erected  ? — Yes  ;  that  is 
a  matter  for  Local  Boards  to  deal  with.  At  the 
present  time,  a  very  large  district  of  Liverpool  is  built 
entirely  upon  alkali  waste. 

2571.  {Ad7niral  Horjihy.)  I  think  you  suggested 
that  any  new  works  that  were  contemplated  should 
be  set  up  in  Flint  ? — That  was  my  idea,  because  Flint 
is  not  much  inhabited.  There  are  large  works  at 
present  existing  there,  and  therefore  I  think  that 
would  be  a  suitable  place  for  setting  down  more 
works  when  they  were  required. 

2572.  Are  yon  aware  that  those  works  face  and 
are  to  the  westward  of  the  coast  of  Cheshire,  and 
that  the  properties  of  Burton,  Paddington,  and 
Neston  would  then  be  just  immediately  below  those 
blasts,  and  all  that  country  would  then  suffer,  as  we 
hear  the  other  part  of  the  country  has  ;  so  that  your 
suggestion,  if  I  rightly  understand  it,  would  only 
further  extend  the  evil,  and  aff'ect  a  district  which  is 
now  free  from  it  ? — There  is  no  doubt  that  wherever 
you  put  down  new  works  some  land  will  be  injured. 

2573.  U'hen  it  would  come  to  this,  that  any  gentle- 
men, Sir  John  Stanley  and  others,  would  have  the 
same  complaints  to  make  and  be  in  the  same  situation 
that  Sir  Richard  Brooke  and  others  are  now.  Are 
you  aware  that  Flint  is  now  under  the  inspection  of  a 
gentlemen  who,  being  the  inspector,  lives  at  Liver- 
pool ? — I  think  you  have  laid  too  much  stress  upon  my 
mentioning  Flint  ;  I  merely  meant  by  that  some  place 
that  might  be  chosen.  Any  place  that  might  be  named 
would  be  open  to  the  same  objection. 

2574.  {Mr.  Wilbraham  Egcrton.)  I  do  not  under- 
stand you  to  propose  any  remedy  for  the  evils  existing 
here,  beyond  a  transfer  to  some  other  place  ? — As  far 
as  Liverpool  is  concerned,  Liverpool  would  be  pro- 
tected by  carrying  out  the  existing  Acts  in  an  etfectual 
manner,  I  mean  perfectly,  and  by  limiting  the  exten- 
sion of  these  works  in  the  direction  of  Livei'pool. 

2575.  Do  you  think  that  if  the  existing  Acts  were 
stringently  carried  out,  and  a  proper  staff  of  inspectors 
employed,  Liverpool  would  be  more  free  from  noxious 
vapours  than  it  is  ? — I  think,  under  those  circum- 
stances, the  effect  of  the  gases  would  not  be  traceable 
so  far  ;  therefore  the  outskirts  of  Liverpool  would  be 
free  from  the  effects. 

2576.  Are  you  of  opinion  that,  with  any  system  of 
inspection  under  the  existing  law,  even  if  carried  out 
stringently  there  would  still  be  a  radius  round  Widnes 
that  would  continue  to  sufli"er? — Undoubtedly. 

2577.  With  reference  to  the  suggestion  that  you 
made  that  new  chemical  works  should  be  established 
in  fresh  districts,  on  sites  to  be  chosen  by  the  Local 
Government  Board  after  due  inspection,  would  you 
give  absolute  power  to  the  Board  to  select  those  sites  ? 
— No.  1  do  not  think  they  should  be  empowered  to 
oblige  manufacturers  to  put  down  works  there,  but 
that  they  should  only  say  those  were  places  that  they 
would  sanction. 

2578.  If  they  had  the  power  to  sanction,  their  powers 
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would  be  absolute,  would  they  not  ?~Practically  they 
would  be  absolute. 

2579.  Would  it  not  be  reason  able,  .before  the  sanction 
of  the  Local  Government  Board  was  given  to  any 
particular  site  which  might  be  selected,  that  locat 
persons,  either  individuals  or  public  bodies,  should 
have  the  right  to  appeal  to  the  Local  Government 
Board,  or  have  time  to  come  forward  in  defence  of 
their  property  ? — Certainly.  I  presume  that  it  would 
be  the  office  of  the  inspector  to  take  evidence  upon 
that,  and  to  ascertain  the  probable  effect  of  proposed 
Avorks  upon  local  residences,  and  the  view  which  the 
Local  Boards  took  of  setting  down  chemical  works  in 
any  particular  spot.  The  power  of  objection  there,  I 
take  it,  would  be  the  same  as  the  power  of  objection 
to  the  erection  of  hospitals  for  infectious  diseases. 

2580.  Then  you  would  probably  modify  your  answer 
so  far  as  to  give  persons  resident  in  a  locality  a  right 
to  appeal  to  the  Local  Government  Board  before  a  site 
was  sanctioned  by  that  Board  ? — Undoubtedly.  I  take 
it  that  that  would  be  a  matter  of  course. 

258 L  You  stated  that  you  thought  alkali  works 
should  be  placed  in  certain  situations  ;  for  example,  on 
banks  of  rivers,  because  water  carriage  was  required 
for  the  conveyance  of  salt  ? — Yes  ;  rivers  or  canals, 
or  near  the  sea. 

2582.  Salt  is  carried,  I  believe,  to  St.  Helen's  by  rail- 
way ? — Yes,  and  also  by  canal. 

2583.  Have  you  ever  heard  of  a  scheme  for  bring- 
ing salt  brine  direct  from  the  Cheshire  salt  beds  in 
pipes  to  Widnes  and  Lancashire  ? — I  have  heard  it 
mentioned. 

2584.  If  it  were  feasible,  then  salt  could  be  brought 
to  the  coal,  instead  of  the  coal  to  the  salt  ? — Yes. 

2585.  And  any  place  in  Lancashire  where  there  is 
coal  might  in  that  case  be  liable  to  have  alkali  works 
inflicted  upon  it ;  that  is  to  say,  the  situations  would 
not  be  confined  merely  to  river  sites,  as  you  have  sug- 
gested ? — It  would  be  so  ;  the  brine  would  require 
to  be  pumped  in  those  cases. 

2586.  {Chairman.)  I  observe  that  you  attach  a 
good  deal  of  importance  to  having  a  number  of 
Avatchers.  I  dare  say  you  are  aware  that  a  large 
number  of  manufacturers  have  a  great  dislike  to 
having  underpaid  men  placed  in  their  works ;  and  that 
many  persons  are  of  opinion,  perhaps  not  unjustly, 
that  underpaid  men  are  not  always  trustworthy 
guardians  of  their  interests  ;  is  not  that  so  ? — I  believe 
that  is  so. 

2587.  Would  not  two  or  three  prosecutions,  succes- 
fully  conducted,  be  more  effectual  than  a  good  many 
watchers  ? — I  can  hardly  say.  I  think  it  would  be  a 
very  useful  addition. 

2588.  And  that  it  would  be  an  experiment  worth 
trying  ? — I  think  it  would  ;  but  I  do  not  know  that  it 
would  get  over  the  evil,  because  where  there  is  only 
one  inspector  to  a  large  district,  the  manufacturers 
know  that  during  a  great  part  of  the  time  it  is  impos- 
sible for  the  works  to  be  under  inspection,  but  they  do 
not  know  at  what  particular  time  they  are  to  be  under 
inspection. 

2589.  The  district  is  not  very  large,  and  it  would 
be  easy  for  an  inspector  to  drop  in  here  and  there 
unexpectedly,  and  if  he  found  there  was  a  proper  want 
of  care  and  negligence,  it  would  be  his  duty  to  prose- 
cute ;  and  publicity  being  given  to  the  matter,  would 
not  that  have  an  effect  upon  others  ? — Undoubtedly  ; 
but  the  district  is  very  large ;  it  extends  to  Bristol, 
and  if  a  complaint  is  made  to  an  inspector,  before  he 
can  get  to  the  place  

2590.  I  am  not  speaking  of  that.  I  mean  that 
Widnes  and  St.  Helen's  are  not  so  for  distant  from  one 
another  that  an  inspector  might  not  drop  in  at  the  works 
and  discover  cases  of  gross  mismanagement,  and  in 
those  cases  he  would  have  to  prosecute,  and  that  would, 
no  doubt,  have  a  considerable  effect  upon  the  minds  of 
a  body  of  men  who  are,  no  doubt,  a  highly  i-espectable 
body  of  men  ? — Yes.  There  have  been  some  prosecu- 
tions. 

259L  I  believe  they  have  been  rare  ? — I  have  not 
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heard  of  any  lately.  I  know  there  were  some,  some 
years  ago. 

2592.  Are  you  aware  that,  working  under  the  Fac- 
tory Acts,  a  very  small  number  of  inspectors  dealing 
with  a  very  great  number  of  works  have  been  found 


tolerably  efiicient  on  account  of  the  effects  of  successful 
prosecutions  ? — Yes,  in  some  cases.  I  have  also  heard 
evidence  given  to  this  effect,  that  in  the  Black  Country 
there  is  a  great  deal  of  evasion  of  the  Acts. 


The  witness  withdrew. 


J. 


Dr. 

S.  Taylor. 


De.  John  Stopfokd  Tayxor  examined. 


2593.  {Chairman.)  You  are  Deputy  Medical  Officer 
of  the  borough  of  Liverpool  ? — Yes. 

2594.  You  are,  of  course,  aware  of  the  chemical 
works  which  are  situate  in  Liverpool  ? — Yes.  I  am 
acquainted  with  the  works  situated  in  the  Scotland 
and  Vauxhall  wards  immediately  adjacent  to  St.  Paul's. 

2595.  Have  you  made  any  observations  with  refer- 
ence to  those  districts  ? — These  are  all  alkali  works 
(explaining  on  a  map). 

2596.  In  addition  to  those  works  there  are  large 
deposits  of  waste  which  have  been  built  over,  T  believe  ? 
— Yes  ;  a  great  many  of  the  clay  pits  and  hollows  at  the 
north  end  of  Liverpool  were  filled  up  by  those  deposits 
of  waste  between  30  and  40  years  ago. 

2597.  Have  you  made  any  observation  as  to  the 
effect  of  those  deposits  of  waste  upon  the  health  of  the 
inhabitants  ? — I  do  not  know  that  the  waste  itself  has 
had  any  very  injurious  effect,  except  by  allowing  the 
sulphide  of  calcium  to  pass  into  the  sewers,  Avhere 
it  decomposes,  and  the  sulphuretted  hydrogen  passing 
through  the  drains  into  the  houses,  in  which  it  would 
have  a  debihtating  effect  upon  the  inhabitants,  and 
retard  their  recovery  from  disease. 

2598.  Have  you  observed  in  districts  in  v/hich 
there  are  chemical  works  any  facts  with  reference  to 
the  health  of  those  districts  ? — Yes ;  those  districts  are 
the  most  unhealthy  of  any  in  the  neighbourhood  of 
Liverpool  or  any  part  of  it. 

2599.  Are  they  not  also  the  most  populous  ? — Yes. 

2600.  And  also  the  poorest  ? — Yes. 

2601.  Would  not  the  fact  that  they  are  the  poorest 
and  the  most  populous  greatly  affect  the  death  rate  ? — 
Yes. 

2602.  Is  it  possible  satisfactorily  to  distinguish 
between  the  causes  of  death  where  poverty  and  a  dense 
population  exist  in  conjunction  with  chemical  works  ? 
— There  are  portions  of  Liverpool  Avhich  are  equally  as 
dense  and  overcrowded  with  people  and  as  poor  as  the 
neighbourhood  of  Vauxhall  and  Scotland  wards,  but 
the  death  rate  is  not  so  high  there  as  it  is  in  that 
neighbourhood.  The  infantile  mortality  in  Scotland 
ward  is  something  fearful ;  it  is  about  55  per  cent. ;  that 
is  the  highest  death  rate  in  any  part  of  Liverpool  of 
children  under  five  years  of  age. 

2603.  The  densest  portion,  according  to  the  paper  I 
have  before  me,  which  was  prepared  by  you,  is  in 
Exchange  ward  ? — Yes,  that  is  in  the  immediate  dis- 
trict of  Scotland  ward ;  but  there  are  portions  of  the 
town  equally  as  dense. 

2604.  In  that  ward  the  infantile  mortality  is  40'6 
per  cent.,  which  is  considerably  less  than  it  is  in 
Scotland  ward  ? — Yes. 

2605.  To  what  do  you  attribute  the  diminished 
death  rate  in  Exchange  ward  as  compared  with  the 
other  ? — In  Exchange  ward  the  birth  rate  is  not  so 
high  as  in  Scotland  ward. 

2606.  What  is  the  reason  of  that  ? — It  is  an  older 
part  of  the  town,  and  the  younger  people  get  married, 
and  pass  into  the  higher  parts  of  the  town,  more  par- 
ticularly into  the  Everton  district,  where  the  birth 
rate  is  very  high ;  Everton  is  adjacent  to  Scotland 
ward,  and  there  the  infantile  mortality  is  50  per  cent., 
which  is  5  per  cent,  less  than  that  of  Scotland  ward. 

2607.  Can  you  compare  any  two  wards  together 
which  are  both  equaUy  populous,  one  being  in  the 
neighbourhood  of  chemical  works,  and  the  other  not, 
so  as  to  afford  some  means  of  forming  a  judgment  with 
regard  to  the  comparative  mortality  in  both  districts  ? 
—I  cannot  do  that. 

2608.  You  stated  that  there  were  wards  as  populous 
as  Scotland  and  Exchange  wards,  but  in  which  the 


death  rate  was  much  less  ? — Yes,  the  infantile  death 
rate  was  much  less  ;  that  is  in  Saint  Peter's  and  G-reat 
George  Street  wards ;  and  in  Everton  ward  the  in- 
fantile death  rate  is  not  so  great  as  it  is  in  Scotland 
ward. 

2609.  In  your  opinion,  the  neighbourhood  of  these 
works  is  injurious  to  infant  life  ? — Very  injurious.  I 
may  also  say  that  in  1871  Dr.  Parkes  and  Dr.  San- 
derson came  down  from  London  to  investigate  the 
causes  of  the  high  death  rate  at  Liverpool,  and  they 
examined  carefully  into  the  causes  of  death  in  several 
streets  in  Vauxhall  and  Scotland  wards  ;  and  their 
report  shows  that  52  per  cent,  of  the  deaths  of  in- 
habitants above  five  years  of  age  were  from  bronchitis 
and  phthisis.  I  attribute  a  portion  of  that  increase  in 
the  death  rate  to  the  effect  of  the  various  gases  given 
off  from  the  chemical  works  in  the  neighbourhood. 
There  would,  of  course,  be  other  causes  operating,  but 
yet  the  death  rate  is  so  high  from  those  diseases  that 
there  must  be  some  exceptional  cause  operating. 

2610.  Apart  from  causes,  are  you  sensible,  in  pass- 
ing through  those  districts,  of  vitiated  air  ? — Very 
much  so.  Indeed,  on  a  heavy  day,  in  passing  down 
Vauxhall  Road  I  have  been  almost  suffocated  ,•  spasm 
being  produced  in  the  throat,  followed  by  ^  violent 
coughing  ;  at  other  times  I  have  perceived  the  vapour 
on  the  high  lands  of  Everton, — that  is  a  mile  or  a  mile 
and  a  half  from  the  chemical  works  ;  and  I  have 
detected  it  two  miles  from  the  works  beyond  Stanley 
Park. 

2611.  Have  you  observed  the  effect  of  the  vapour 
upon  the  trees  there  ? — Yes.  The  upper  portion  of  the 
trees  perishes  in  the  first  place,  and  then  they  gradually 
die  downwards,  and  when  the  roots  are  examined  they 
are  found  to  be  quite  healthy. 

2612.  Do  you  remember  a  case  in  which  some  men 
were  jjoisoned  by  entering  the  sewers  ? — Yes  ;  I  re- 
member the  circumstance  remarkably  well.  It  occurred 
in  1872.  Some  men  went  down  into  the  chamber  of 
a  well  belonging  to  the  Utilization  of  Sewage  Com- 
pany, and  they  became  insensible,  and  one  man  died. 

2613.  How  do  you  connect  that  case  with  the 
works  ? — The  contents  of  the  well  and  reservoir  were 
carefully  examined  by  the  borough  engineer  and 
Dr.  Campbell  Brown  ;  sulphide  of  calcium  was  found 
in  the  well,  and  in  the  reservoir  ;  and  the  chambers 
belonging  to  the  works  above  the  well  were  filled  with 
sulphuretted  hydrogen  which  had  been  given  off  from 
the  sulphide  of  calcium. 

2614.  Have  you  any  suggestion  to  make  with  regard 
to  the  prevention  of  the  evils  which  result  from  un- 
healthy manufactures  being  carried  on  amidst  crowded 
populations  ? — I  would  suggest  that  all  urban  autho- 
rities should  have  some  power  given  to  them,  similar 
to  the  power  which  is  given  in  relation  to  offensive 
trades ;  that  is  to  say,  to  limit  the  establishment  or 
enlargement  of  those  works. 

2615.  You  would  extend  the  operation  of  the  112th 
section  of  the  Public  Health  Act  to  those  trades  ? — 
Yes  ;  to  chemical  works  in  urban  districts. 

2616.  The  section  says,  "  Any  person  who,  after  the 
"  passing  of  this  Act,  establishes  within  the  district  of 
"  an  urban  authority,  without  their  consent  in  writ- 
"  ing,"  such  and  such  a  trade,  "  shall  be  liable  to " 
such  and  such  penalties  ? — Yes.  That  is  what  I  pro- 
pose should  be  adopted. 

2617.  {Mr.  Stevenson.)  You  have  not  given  us  in 
the  table  you  have  prepared  the  birth  rate  of  those 
different  wards  which  you  have  mentioned  ? — No. 

2618.  Would  not  a  better  comparison  of  the  infantile 
mortality  be  to  take  it  in  proportion  to  the  birth  rate 
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rather  than  in  proportion  to  the  population  ? — It  would 
have  some  influence,  no  doubt,  and  perhaps  in  some 
cases  a  very  considerable  influence ;  but  the  difference 
between  Scotland  ward  and  Everton  ward  is  so  slight 
that,  I  think,  it  would  have  no  different  effect ;  if  any- 
thing the  birth  rate  would  be  higher  in  Everton  ward 
than  in  Scotland  ward,  and  yet  the  death  rate  is 
greater  otherwise. 

2619.  If  you  found  an  excessive  infantile  mortality, 
would  not  that  be  accounted  for  by  an  excessive  birth 
rate  in  the  same  district  ? — ^Yes,  to  a  great  extent. 

2620.  Therefore,  for  the  purpose  of  arriving  at  a 
proper  comparison  both  figures  should  be  taken  into 
consideration,  should  they  not  ? — Yes.  Then  I  would 
compare  Everton  ward  with  Scotland  ward.  In 
Scotland  ward  you  have  an  infantile  mortality  of  55, 
while  in  Everton  ward  you  have  an  infantile  mortality 
of  50 ;  but  the  birth  rate  in  Everton  ward  is  greater 
than  that  in  Scotland  ward,  and  therefore  the  mortality 
should  be  greater,  which  is  not  the  fact. 

2621.  You  would  expect  as  large  a  death  rate  in 
Widnes  and  St.  Helen's,  would  you  not  ? — Yes,  I 
should,  other  things  being  equal. 

2622.  Have  you  compared  the  actual  death  rate  of 
Widnes  and  St.  Helen's  with  that  of  Liverpool  ? — No. 

2623.  Are  you  aware  that  the  death  rate  of 
St.  Helen's  for  the  whole  town  is  24  per  1,000  as 
compared  with  27|  per  1,000  in  Liverpool? — That  may 
be  so,  but  you  must  take  into  consideration  the  dif- 
ference in  the  size  of  the  places  and  the  density  of 
the  population  in  St.  Helen's,  and  the  density  of  the 
population  in  Liverpool. 

2624.  ( Chairman.')  The  mortality  is  almost  always 
in  proportion  to  the  density  of  the  population,  is  it 
not  ? — ^Yes,  and  the  nature  of  the  employment. 

2625.  {Mr.  Wilbraham  Egcrton.)  Do  you  see  any 
I'eason  why  the  rural  sanitary  authority  should  not 
have  the  same  power  as  that  which  you  propose  to 
give  to  the  urban  sanitary  authority  ? — The  rural 
sanitary  authority  might  have  the  same  power  given 
to  them,  but  an  appeal  should  be  allowed  to  the  Local 
Government  Board.  I  do  not  think  that  such  stringent 
powers  should  be  given  to  a  rural  as  to  an  urban 
authority. 

2626.  You  think  that  they  have  not  sd  strong  a 
claim,  but  that  it  is  their  duty  to  preserve  the  health 
of  the  population  around  them,  although  it  is  not  so 
large  as  that  in  a  town  ? — Yes,  they  have  an  equal 
claim,  but  not  quite  so  strong  as  in  large  communities. 


The  following  paper  was  handed  in, 
"I  would  respectfully  suggest  that  in  obtaining  J.S.Taylor. 
powers  to  regulate  and  control  the  manufacture  of 
chemicals,  power  should  b^  given  to  urban  authorities     ^  Oct.  1876. 
to  prevent  the  establishment  of  such  works  in  crowded 
districts,  and  should  be  of  a  similar  character  to  the 
power  relating  to  offensive  trades. 

List  of  chemical  works  above  referred  to. 

28,  Hatton  Garden,  John  Matthews  and  Co., 
Grease,  Varnish,  Color,  Paint,  and  Whiting 
Works. 

129,  Vauxhall   Road,  William  Hill   and  Son, 

Alkali  and  Vitriol  Manufacturers. 
Pumpfields,    Thomas   Hadfield,  Manufacturing 

Chemist,  Bone,  Charcoal,  Oil  and  Chemical 

Works. 

Vauxhall  Road,  Slack,  Ashcroft,  and  Co.,  Manu- 
facturing Chemists,  &c.,  Sulphur,  Vitriol,  and 
Muriatic  Acid. 

Vauxhall  Road,  George  Atkin  and  Co.,  Asphalte 
Manufacturers,  &c. 

Vauxhall  Road,  Charles  Kurty  and  Sons,  Manu- 
facturing Chemists,  Tar  Distillers,  &c. 

33,  Carruthers  Street,  Charles  Kurtz  and  Sons, 
Manufacturing  Chemists,  Tar  Distillers,  &c. 

Foster  Street,  Sand  Hills,  Charles  Kurtz  and 
Sons,  Manufacturing  Chemists,  Tar  Distillers, 
&c. 

57,  Freemason's  Row,  John  Murphy,  Manufac- 
turing Chemist. 

245,  Vauxhall  Road,  R.  Collins,  Grease  Boiler 
and  Refiner. 

289,  Vauxhall  Road,  James  Muspratt  and  Sons, 
Chemical  Manufacturers  of  Sulphuric  Acid, 
Hydrochloric  Acid,  Chlorate  of  Potash,  Soda- 
ash,  Caustic  Soda,  and  Sulphate  of  Soda. 

292,  Vauxhall  Road,  The  Liverpool  Rubber 
Company. 

32  to  44,  Lightbody  Street,  The  Liverpool  Alkali 
Works. 

39,  Lightbody  Street,  John  Rogers,  Sulphur 
Works. 

28,  Lightbody  Street,  George  Hadfield  and  Co., 

Vitriol  and  Artificial  Manure  Manufacturers. 
138,  Sandhills  Lane,  Thomas  Roberts,  Chemical 

and  Alkali  Manufacturers. 
Bankhall  Bridge  (Canada  Dock),  Thacker  and 

Co.,  Tar,  Naptha,  and  Rosiu  Distillers. 
87,  Naylor  Street,  David  Cope,  Paint,  Colour, 

and  Varnish  Manufacturer." 


The  witness  withdrew. 


Mk.  John  Richakdson  examined. 


2627.  {Chairman.)  Are  you  Curator  of  the  Cor- 
poration parks  and  gardens  ? — Yes. 

2628.  How  long  have  you  been  so  ? — 17  years  ;  11 
years  as  assistant  curator,  and  6  years  as  curator  and 
general  superintendent. 

2629.  How  many  parks  are  there  in  and  about 
Liverpool  ? — Five. 

2630.  Stanley  Park  is  one,  is  it  not? — Yes. 

2631.  What  was  its  condition  a  few  years  ago  ? — 
The  trees  were  in  a  flourishing  state  th<!n. 

2632.  Were  there  many  of  them  ? — Yes,  there  was 
a  very  large  number  of  large  trees  ;  there  were  about 
100  when  the  park  was  first  formed. 

2633.  Were  they  good  sized  trees  ? — They  were 
about  60  feet  high,  some  of  them. 

2634.  Within  the  last  nine  years  has  there  been  a 
great  mortality  amongst  those  trees  ? — One  half  and 
more  are  dead,  especially  the  young  trees ;  they  are 
dying  away  very  fast. 

2635.  To  what  do  you  attribute  that  mortality  ? — 
I  think  it  is  due  principally  to  the  smoke  of  Liverpool, 
and  perhaps  a  little  from  Widnes  and  St.  Helen's. 
When  the  wind  is  in  a  south-easterly  direction,  I  think 
we  suffer  on  the  east  side  of  the  park  some  little. 

2636.  What  do  you  say  with  regard  to  Newsham 


Park  ? — That  is  also  suffering  very  much  from  the 
town  smoke,  I  think,  and  the  noxious  vapours  too 
from  St.  Helen's  and  Widnes. 

2637.  What  do  you  say  with  regard  to  Waterloo 
Park  ? — That  is  very  small. 

2638.  It  covers,  I  believe,  about  21  acres  ? — 17 
acres,  including  the  Botanic  Gardens. 

2639.  What  has  happened  there  to  the  trees  ? — 
They  have  all  died  away, — all  the  trees. 

2640.  Were  there  many  ?— 200. 

2641.  To  what  do  you  attribute  their  disappearance  ? 
— I  think  it  is  principally  from  the  chemical  works  ; 
the  smoke  from  those  and  the  gasworks. 

2642.  Sefton  Park  is  a  very  large  park,  is  it  not — 
It  covers  388  acres. 

2643.  What  has  happened  to  the  trees  in  that  park  ? 
— The  trees  are  very  young  ;  they  have  only  been 
jjlanted  five  or  six  years,  and  it  seems  that  some  of 
those  are  already  dying. 

2644.  Do  you  connect  their  death  in  any  way  with 
the  vapours  from  Widnes  ? — I  think  Sefton  Park 
suffers  more  from  vapours  than  either  Newsham  Park 
or  Stanley  Park. 

2645.  How  far  is  Sefton  Park  from  Widnes  ? — 1 
think  it  is  nine  miles. 


Mr. 

J.  Richardson . 
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Mr.  2646.  Have  you  observed  upon  the  trees  there  any 

J.  Richardson,  of  the  same  appearances  which  are  observable  nearer 

"  ^  Widnes  ? — Yes  ;  they  are  dying  away  in  the  same 
1     ct.  18/6.  J        them  dying  in  the  neighbourhood  of 

Widnes. 

2647.  We  have  been  told  that  in  foggy  weather  cer- 
tain appearances  are  visible  ? — I  have  noticed  a  certain 
deposit  on  the  leaves  in  foggy  weather,  and  also  a 
bluish  film. 

2648.  Is  that  bluish  film  like  that  which  is  occa- 
sioned by  the  acids  from  the  works  ? — I  should  think 
so. 

2649.  I  believe  you  visited  Shefiield  recently  for 
the  purpose  of  examining  the  trees  there  ? — Yes. 

The  witn( 


2650.  Is  Sheflaeld  a  smoky  place  ? — Very ;  more  so 
than  Liverpool. 

2651.  Did  you  find  that  the  trees  suffered  as  much 
there  as  they  do  in  the  parks  at  Liverpool  ? — The 
trees  are  in  much  better  health  than  ours  are. 

2652.  .A  t  what  conclusion  did  you  arrive  from  a 
comparison  of  the  two  ? — I  came  to  the  conclusion 
that  our  trees  were  dying  from  some  other  cause  than 
coal  smoke.  The  trees  at  Shefiield  are  not  afliected  in 
the  same  way  that  ours  are  in  Liverpool ;  there  is 
scarcely  a  dead  shoot  on  the  trees ;  Avhereas  there  is 
scarcely  a  tree,  that  is  to  say,  an  aged  tree  in  the  pai"k, 
but  what  has  been  killed  downwards — from  the  top 
downwards.  Besides,  they  are  able  to  grow  a  very 
much  greater  number  in  Sheffield  than  we  are  here. 

withdrew. 


Mr.  G. 

M.  Williams. 


2653.  {Chairman.^  You  have 
agent  for  Captain  Willis  ? — Yes. 

2654.  We  have  had  some  evidence  about  his  estate. 
It  consists  of  about  1 ,200  acres,  does  it  not  ? — Yes. 

2655.  And  the  park  contains  about  500  acres,  of 
which  about  130  are  woodland? — Yes. 

2656.  The  I'est,  I  believe,  is  agricultural  ? — Yes. 

2657.  How  far  does  that  estate  lie  from  Widnes  ? — 
It  lies  about  four  miles  and  a  quarter  from  Widnes. 

2658.  Have  you  observed  any  change  in  the  vege- 
tation there  of  late  years  ? — Yes.  In  the  trees  I  have 
observed  a  very  considerable  change ;  many  of  them 
are  dying  downwards,  beginning  at  the  top,  especially 
those  on  that  side  of  the  park  which  is  nearest  to 
Widnes. 

2659.  There  ai-e  collieries  belonging  to  Captain 
Willis,  I  believe,  in  the  park  ? — Yes. 

2660.  Have  you  observed  the  effect  of  coal  smoke 
upon  the  trees  ? — I  have  not  seen  any  damage  arise 
I'rom  that.  Although  the  south-west  winds  are  the  pre- 
vailing winds,  and  although  those  collieries  are  close 
to  the  park  wall,  [  have  not  seen  any  damage  arise 


Mr.  Geokge  Moniek  Williams  examined, 
acted,  I  believe,  as 


from  them.  It  has  only  been  during  the  last  two  or 
three  years  that  the  damage  has  been  so  considerable. 

2661.  You  went  over  the  township  of  Crumpton, 
on  the  north-west  side  of  Widnes,  did  you  not  — 
Yes.  It  is  about  two  miles  and  a  half  to  the  middle  of 
the  township. 

2662.  Did  you  see  there  any  injury  done  to  the 
trees  ? — I  was  particularly  struck  by  the  enormous 
amount  of  destruction  in  there ;  the  trees,  many  of 
them,  being  dead,  and  almost  all  the  others  that  were 
not  dead  rapidly  decaying. 

2663.  Have  you  any  doubt  as  to  the  cause  of  their 
death  ? — No.  As  you  approach  Widnes  you  find  the 
damage  increasing.     I  know  the  country  very  well. 

2664.  You  live,  I  think,  four  miles  and  a  half  from 
Widnes  ? — Yes,  at  this  end  of  Hale  township. 

2665.  Have  you  observed  any  effect  there  arising 
from  noxious  vapours  ? — Not  immediately  adjoining 
my  house ;  but  nearer  to  Widnes,  on  Colonel  Black- 
burne's  property,  it  is  very  bad  indeed.  His  trees  shelter 
me  very  much,  although  I  often  smell  the  vapour  at 
night  when  I  am  in  bed,  and  early  in  the  morning.  It  is 
very  strong  there,  particularly  on  a  foggy  day. 


The  witness  withdrew. 


Mr.  Me.  John  Russei 

.7.  R.  Darsie 

  2666.  {Chair7nan.)  You  are  chairman  of  the  Tox- 

teth  Park  Local  Board  ? — Yes. 

2667.  Do  you  live  at  Grove  Park,  in  the  borough  ? 
— Not  in  the  borough  ;  I  am  close  to  the  borough  ; 
but  Grove  Park  is  in  our  own  district. 

2668.  In  what  direction  does  Grove  Park  lie  in 
reference  to  Widnes  ?— Widnes  lies  about  south-east 
from  Grove  Park  ;  it  is  about  nine  miles  off. 

2669.  Have  you  noticed  any  effect  from  the  vapours 
from  'W  idnes  ? — It  has  been  frequently  experienced  in 
our  neighbourhood.  I  have  experienced  it  myself  and 
my  family. 

2670.  Since  when  have  you  experienced  it  ? — 
Witliin  the  last  few  years.  When  it  was  first  noticed 
in  our  neighbourhood  we  could  not  tell  where  it  came 
from,  and  a  gentleman  in  the  neighbourhood  asked  me 
if  it  came  from  the  sewers,  and  at  last  it  was  found 
out  that  it  came  from  Widnes.  I  may  state  that  one 
evening  we  felt  it  very  strong  at  my  house,  and  I  went 
out  to  try  to  ascertain  from  which  direction  it  came  ; 
and  upon  going  into  the  yard,  when  I  came  to  open 
the  outer  door  the  wind  was  blowing  direct  in  my 
face,  and  the  smell  was  most  powerful. 

2671.  And  it  has  not  improved  since  then  ? — It  is 
worse.  I  may  mention  that  three  weeks  ago  I  had  some 
friends  with  me,  and  I  was  seeing  them  off  at  10 
o'clock,  and  when  I  opened  the  front  door,  which 
faces  the  south,  the  smell  was  most  nauseous. 


Darsie  examined. 

2672.  Was  there  a  strong  breeze  at  <he  time  ? — No  ; 
it  was  rather  a  damp  evening.  I  tliink  the  state  of 
the  atmosphere  has  a  very  considerable  effect  upon  the 
fumes  being  brought  to  us. 

2673.  Have  you  ever  noticed  it  in  coming  out  of 
church  at  Mossley  Hill  ? — I  went  to  Mossley  Hill 
one  Sunday  ;  it  is  not  the  church  I  generally  go  to, 
but  I  took  my  family  there ;  the  church  was  lately 
built,  and  we  went  one  summer's  evening  to  hear  the 
service,  and  in  coming  out  the  smell  was  almost  un- 
bearable. I  spoke  to  one  of  the  gentlemen  connected 
with  the  church  about  it. 

2674.  How  far  would  that  church  be  from  Widnes  ? 
— It  would  be  about  two  miles  in  the  direction  between 
my  residence  and  Widnes. 

2675.  Then  it  is  about  seven  miles  from  Widnes  ? — 
Yes.  I  did  not  see  any  one  that  evening  to  speak  to, 
but  on  my  way  home  on  the  next  day  I  saw  some  of 
the  gentlemen  connected  with  the  church  on  Change, 
and  one  that  takes  a  great  interest  in  it,  and  I  said  to 
him, "  Surely,  you  must  have  a  sewer  open  in  connection 
with  the  church,  the  smell  was  so  strong."  But  he  said, 
"  No  it  Avas  Widnes  ;  there  is  not  a  sewer  in  connection 
Avith  the  church  but  what  is  necessary  to  take  away 
the  rain  water."  He  said  it  was  from  Widnes,  and  that 
they  frequently  had  it  on  Sunday  evenings. 


The  witness  withdrew. 
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Mr.  T.  Verdon. 

Mr.  Thomas  Verdon  examined.  ^  • 

2676.  {Chairman.  )  You  are  a  cattle  salesman  in 
Liverpool,  1  believe  ? — Yes. 

2677.  Where  do  you  live  ? — In  the  township  of 
Wavertree,  in  the  parish  of  Childwall. 

2678.  How   far  is   that  from   Widnes  ? — Eight 
miles. 

2679.  How  long  nave  you  lived  there  ? — Six  years 
and  more. 

2680.  Have  you  experienced  the  ill  effects  of  these 

The  witness  withdi'ew. 

Adjourned  to  Tuesday  next  at  half-past  10  o'clock. 


vapours  from  Widnes  ? — I  have  within  the  last  three 
years  very  much,  particularly  when  ^the  atmosphere 
is  close  and  foggy,  and  the  prevaiHng  wind  is  from  the 
south-east. 

2681.  Is  the  smell  very  decided  ? — Yes.  It  is  most 
disagreeable.  It  is  more  felt,  I  think,  on  Sundays  than 
on  week  days,  and  at  night  more  than  in  the  day. 

2682.  Have  you  observed  that  any  damage  has  been 
done  to  your  shrubs  ? — None. 


LIVERPOOL. 


Tuesday,  17tli  October  1876. 


Present  : 

The  Right  Honourable  LORD  ABERDARE  in  the  Chair. 


The  Right  Honourable  Earl  PERcr,  M.P. 
The  Honourable  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 


H.  E.  Roscoe,  Esq.,  F.R.S. 
Admiral  W.  W.  Hornby. 

Gerald  A.  R.  FitzGerald,  Esq.,  Secretary. 


Mr.  Alexander  Norman  Tate  examined. 


2683.  (  Chairman.)  You  have  acted  as  chemist  and 
manager  of  alkali  works  ? — I  have. 

2684.  And   of  other  works  also? — Yes,  several 
chemical  manufactories. 

2685.  With  what  other  works  besides  alkali  works 
have  you  been  connected  ? — More  especially  oil 
works. 

2686.  And  at  this  moment  you  are  an  analytical 
chemist  at  Liverpool  ? — I  am. 

2687.  You  are  prepared,  I  think,  to  make  some 
observations  as  to  the  character  of  the  vapours  which 
escape  from  these  works  ? — Of  course  we  know  that 
hydrochloric  acid  is  a  vapour  which  escapes  from 
alkali  works  ;  but  that  is  not  the  only  vapour,  neither 
is  it  the  only  noxious  gas,  which  escapes  and  does 
damage  to  vegetation. 

2688.  What  other  gases  are  there  ? — There  are  the 
gases  escaping  from  vitriol  chambers  ;  and  in  addition 
there  are,  of  course,  gases  escaping  from  copper  works 
and  glass  works  and  others. 

2689.  You  had  better  divide  them  into  two  parts  ; 
one,  those  which  have  been  dealt  with  by  legislation  ; 
and  the  other,  those  which  have  not.  Supposing  the 
Acts  to  be  at  present  enforced  as  against  the  works 
which  have  been  dealt  with  by  legislation  in  the  two 
Alkali  Acts,  do  you  consider  that  the  legislation  is 
sufBcient  ? — I  think  that  the  Acts,  so  far  as  they  go, 
have  done  good,  and  that  they  might  be  extended  to 
the  extent  of  increasing  the  supervision  by  inspec- 

i  tion. 

1      2690.  That  is  not  an  extension  of  the  Acts,  but 
that  is  a  mere  administration  of  the  Acts  ? — Yes. 

2691.  Supposing  those  Acts  to  be  properly  admi- 
nistered, do  you  consider  them  sufficient  for  the  pur- 
poses for  which  they  were  intended  ? — Yes,  so  far  as 
dealing  with  hydrochloric  acid  is  concerned,  and  the 
escape  from  chimneys. 

2692.  We  will  take  first  those  classes  of  works  with 
which  the  Acts  profess  to  deal,  and  we  will  afterwards 
take  those  with  which  they  do  not  profess  to  deal  ? — 
With  reference  to  works  making  hydrochloric  acid,  of 
course  those  are  now  under  inspection,  and  I  do  not 
see  that  the  Act  can  be  extended  to  any  further  degree 
with  any  advantage. 

2693.  Do  you  consider  that  it  sufficiently  provides 
for  the  prevention  of  the  escape  of  gases  from  all  por- 
-tions  of  the  works  ? — I  should  say  that,  in  addition  to 
gases  escaping  into  the  chimney,  gases  also  escape  from 


furnaces,  and  which,  I  believe,  are  not  dealt  with 
under  either  Act  now  in  force. 

2694.  Do  you  say  that  after  a  study  of  the  Acts,  or 
from  your  general  impression  as  to  what  the  Acts  con- 
tain ? — From  my  general  impression. 

2695.  Would  it  not  have  been  better  if  you  had 
looked  at  the  Acts  first  of  all  before  giving  evidence  ; 
they  are  very  short  ? — I  was  asked  to  give  evidence, 
and  I  had  scarcely  time  to  go  carefully  into  the  sub- 
ject. I  came  here  to  speak  to  certain  points  upon 
which  I  expected  to  be  asked. 

2696.  I  will  read  to  you  a  few  lines  of  the  last  Act 
of  Parliament  in  the  5th  clause.  "  In  addition  to  the 
"  condensation  of  muriatic  acid  gas  as  aforesaid,  the 
"  owner  of  every  alkali  works  shall  use  the  best  prac- 
"  ticable  means  of  preventing  the  discharge  into  the 
"  atmosphere  of  all  other  noxious  gases  arising  from 
"  such  work,  or  of  rendering  such  gases  harmless 
"  when  discharged  ;"  and  if  he  fails  to  do  so  lie  is 
subject  to  certain  penalties.  Do  you  consider  that 
that  clause  is  insufficient  ? — The  difficulty  which  I  see 
in  this  clause  is  in  saying  what  is  a  good  means,  a 
practicable  means,  of  preventing  such  escapes  as 
escapes  from  leakages  of  furnaces. 

2697.  It  is  impossible  that  any  works  can  do  more 
than  adopt  the  best  practicable  means  ? — In  building 
furnaces  they  have,  of  course,  to  use  the  best  means  ; 
they  have  to  make  them  tight. 

2698.  You  would  not  have  the  Act  of  Parliament 
lay  down  the  precise  means  to  be  used,  would  you  ? — I 
think  it  impossible. 

2699.  Then  how  can  the  Act  of  Parliament  be 
improved  ? — I  do  not  see  how  the  Act  of  Parliament 
can  be  improved  with  reference  to  such  a  point  as 
this,  because  there  is  a  difficulty  in  specifj'ing  what 
shall  actually  be  done. 

2700.  It  is  undoubted,  I  believe,  that  gases  do 
escape  from  portions  of  these  works  before  they  get 
into  the  condensing  apparatus  ? — That  is  quite  cor- 
rect. 

2701.  Are  you  aware  whether  it  is  or  not  the  case  that 
certain  msmufacturers  have  conirived  to  diminish 
the  escape  of  these  gases  to  a  minimum,  so  as  to  render 
them  practically  innocuous  ? — It  is  the  fact  that 
many  manufacturers  will  adopt  such  means. 

2702.  Do  you  know  any  works  in  which  the  best 
practicable  means  known  have  been  adopted  ? — I  will 
not  say  that  I  know  works  where  the  best  practicable 
means  known  have  been  adopted,  but  I  know  works 
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where  means  have  been  adopted  to  prevent  the  escape 
of  gas  when  the  charge  is  drawn  from  the  furnace,  or 
from  leakages. 

2703.  Do  you  know  with  what  result  those  means 
have  been  adopted  ? — They  have  not  been  sufficient 
to  prevent  the  entire  escape  of  such  gases  into  the 
atmosphere. 

2704.  Have  they  been  sufficient  to  reduce  them  to 
a  minimum  so  as  to  be  practically  innocuous  ? — They 
have  been  sufficient  considerably  to  reduce  the  escapes 
which  take  place. 

2705.  For  instance,  have  you  examined  the  works 
of  Messrs.  Gamble  at  St.  Helen's,  or  those  managed 
by  Mr.  Brock  at  Widnes  ? — I  have  not  been  in  those 
works. 

2706.  Then  I  am  afraid  that  you  are  not  able  to 
give  evidence  from  your  personal  knowledge  of  the 
means  which  have  been  adopted  where  the  greatest 
care  has  been  taken  to  prevent  the  escape  of  these 
gases  ? — I  have  myself  made  experiments  at  other 
works  upon  the  means  there  adopted,  and  have  found 
that  the  escape  from  furnace  openings  may  be  re- 
duced. 

2707.  Is  it  your  opinion  that  wherever  those  means 
exist,  and  are  in  successful  operation,  the  works  which 
have  not  adopted  them  should  be  considered  as  in- 
fringing the  law — It  would  depend  entirely  upon  the 
amount  of  escape  which  took  place  ;  they  might, 
possibly,  by  a  proper  building  of  furnaces  and  so  on, 
reduce  the  escape. 

2708.  I  assume  that  it  has  been  demonstrated  that 
these  vapours  can  be  reduced  to  what  I  may  call 
an  innocuous  minimum.  Where  that  has  been  done, 
would  it  not  be  evidence  that  the  works  which  have 
not  adopted  such  a  system  are  infringing  the  law, 
provided  that  vapours  are  found  to  escape  from  them  ? 
— I  would  not  specify  any  particular  means,  but  if  I 
were  to  see  a  furnace  where  no  means  at  all  were 
adopted  I  should  consider  that  the  parties  were  not 
working  up  to  the  spirit  of  this  Act. 

2709.  You  have  mentioned  the  escape  of  \dtriol; 
are  you  aware  that  that  has  been  considerably  re- 
duced?— That  has  been  considerably  reduced,  espe- 
cially in  this  neighbourhood.  Formerly  it  was  the 
practice  to  allow  all  the  waste  gases  from  the  chambers 
to  escape  into  the  atmosphere  ;  means  are  now  adopted, 
with  great  success,  to  prevent  that  escape. 

2710.  Are  they  universally  adopted? — I  cannot  say 
that  they  are  universally  adopted. 

2711.  That  is  an  instance  where,  supposing  that 
this  escape  is  still  continued,  you  would  consider  that 
such  an  escape  was  contrary  to  the  law,  it  having 
been  demonstrated  that  practicable  means  do  exist  ? — 
It  is  very  certain  that  practicable  means  do  exist,  and 
I  consider  that  all  works  should  adopt  those  means. 

2712.  We  will  now  leave  the  works  under  existing 
legislation,  and  we  will  pass  to  those  works  to  which 
you  think  that  the  existing  legislation,  in  whole  or 
in  part,  should  be  applied ;  what  works  are  those  ? — 
I  would  mention  especially  glass  works  and  copper 
smelting  works. 

2713.  We  will  begin  v/ith  glass  works.  Do  means 
exist  for  preventing  the  escape  of  noxious  effluvia 
from  glass  works? — 1  am  not  aware  that  any  means 
are  adopted  in  ordinary  glass  works  to  prevent  such 
escape. 

2714.  That  is  not  the  question  which  I  ask  you, 
but  whether  means  exist  for  the  prevention  of  the 
escape  ? — I  cannot  myself  at  the  present  moment,  from 
my  own  knowledge,  specify  any  means  which  have 
been  adopted. 

2715.  You  are  aware  that  the  policy  of  the  Act  has 
been  only  to  insist  upon  the  prevention  of  the  escape 
of  these  vapours  where  known  means  for  such  pre- 
vention exist  ? — Yes. 

2716.  Are  you  prepared,  without  knowing  whether 
such  means  exist  or  not  in  the  case  of  glass  works,  to 
propose  that  they  should  be  included  in  legislation  ? — 
I  do  not  propose  that  they  should  be  included  so 
directly  at  once,  but  that  an  investigation  of  the 
character  of  the  vapours  escaping  should  take  place. 


and  that  it  should  be  considered  what  means  can  be 
adopted  to  prevent  such  escape. 

2717.  In  the  case  of  glass  works,  is  the  escape  of 
noxious  vapours  as  considerable  as  it  is  in  the  case 
of  the  other  works  to  which  we  have  been  referring  ? 
— I  should  say  under  present  circumstances  greater.*^ 

2718.  That  is  to  say,  I  sui^pose,  not  that  more 
noxious  vapour  is  generated,  but  that  the  whole  of  the 
noxious  vapour  is  allowed  to  escape  ? — Yes ;  rather 
that  no  means  have  been  taken  to  prevent  the  escape. 

2719.  You,  as  an  analytical  chemist,  have  turned 
your  attention  to  these  matters ;  are  you  prepared  to 
say  that  any  remedy  does  exist  in  the  case  of  glass 
works  for  preventing  the  escape  of  noxious  vapours  ? 
—Without  speaking  positively,  I  am  under  the  im- 
pression that  means  could  be  adopted,  and  readily 
adopted. 

2720.  I  will  leave  the  examination  of  this  matter  to 
persons  who  understand  the  subject  better  than  I  do, 
I  will  now  go  to  the  copper  works.  You  are  aware 
that  one  class  of  copper  works,  namely,  those  which 
adopted  the  wet  process,  are  now  under  inspection  ? — 
They  are. 

2721.  Assuming  that  inspection  to  be  carried  on 
with  proper  vigour,  are  you  of  opinion  that  the  law 
with  respect  to  them  is  sufficient  ? — Yes.  Properly 
conducted  works  I  do  not  consider  would  do  great 
damage. 

2722.  Have  you  formed  any  opinion  as  to  whether 
these  works  are  properly  conducted  or  not  ? — The 
works  which  I  have  myself  known  appear  to  be  con- 
ducted with  great  regularity,  and  every  provision 
seems  to  be  made  to  carry  out  the  requirements  of  the 
Alkali  Acts. 

2723.  With  respect  to  those  which  are  not  included 
under  the  Act,"  are  you  aware  whether  any  means 
exist  for  neutralising  the  effect  of  the  noxious  vapours 
generated  in  them  ? — Means  do  exist  which  are  in  use 
to  prevent  the  escape,  for  instance,  of  sulphurous  acid. 

2724.  The  whole  of  it  ? — ^A  large  proportion. 

2725.  I  have  been  informed  (you,  probably,  are 
much  better  informed  on  the  subject  than  I  am)  that 
only  that  amount  of  sulphurous  acid  which  is  generated 
in  the  calcining  can  be  dealt  with,  but  that  the  heat  is 
so  great  that  the  remaining  portion  of  the  vapours 
cannot  be  successfully  dealt  with  ? — That,  I  believe,  is 
the  fact,  that  only  the  escape  from  certain  furnaces 
passes  through  say  a  vitriol  chamber. 

2726.  What  proportion  of  the  whole  do  you  think 
is  now  neutralized  — I  should  not  like  to  fix  any 
figure  myself. 

2727.  How  far  would  you  be  prepared  to  go  in 
dealing  with  these  copper  works,  supposing  them  to  be 
included  in  any  amending  Act That  would  necessi- 
tate my  fixing  a  limit  of  escape,  which  I  do  not  feel 
prepared  to  do. 

2728.  I  suppose  that,  at  any  rate,  you  are  prepared 
to  go  to  this  extent,  that  where  it  has  been  proved  by 
practical  experience  that  a  portion  of  the  vapours  can 
be  neutralised,  other  works  should  be  compelled  to 
neutralise  their  vapours  to  that  extent  ? — I  should  be 
inclined  to  recommend  that  all  works  not  using  any 
means  at  all  for  condensing  sulphurous  acid  vapours 
should  be  compelled  to  erect  such  Avorks. 

2729.  Do  you  know  the  spelter  works  at  Warring- 
ton ? — Yes  ;  I  have  inspected  those  works. 

2730.  Have  you  anything  to  say  about  them  ? — I 
scarcely  think  that  I  ought  to  speak  upon  a  point  like 
that  just  now.  An  action  is  being  tried,  in  which  pro- 
bably I  shall  be  one  of  the  witnesses,  and  I  do  not 
know  whether  I  might  not  prejudice  that  action.  I 
could  go  thus  far,  that  vapours  do  escape  from  spelter 
works  which  I  consider  noxious  and  injurious  to 
vegetation. 

273 1 .  And  those  vapours  have  not  been  dealt  with  ? 
— They  have  not,  but  they  are  capable  of  being  dealt 
with. 

2732.  That  is  all  that  we  want  to  know.  Are  they 
capable  of  being  dealt  with  to  an  extent  which  would 
render  them  practically  innocuous,  or  at  any  rate  in- 
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nocuous  in  the  same  degree  as  well  conducted  alkali 
works  are  ?— Yes,  quite. 

2733.  At  Warrington  is  there  a  great  accumulation 
of  works  of  various  descriptions  as  at  St.  Helen's  ?— 
Not  to  so  great  an  extent  as  at  St.  Helen's  or  Widnes. 

2734.  What  works  are  there  there  ? — There  are 
works  of  different  characters.  I  can  scarcely  specify 
all  the  different  works  at  Warrington.  I  do  not  know 
much  of  the  other  works,  except  soap  works  and  zinc 
works,  and  works  where,  I  believe,  several  colours  are 
made. 

2735.  Have  you  auy  suggestion  to  make  with  re- 
spect to  an  improved  inspection  of  the  works  ? — I  am 
under  the  impression  that  an  increased  inspection  of 
the  same  character  as  that  which  now  occurs  would 
effect  considerable  improvement,  and  tend  to  reduce 
the  escape  which  now  takes  place  where  inspection  is 
practically  not  going  on. 

2736.  Would  you  carry  the  power  of  the  inspectors 
further  than  it  is  now  carried  by  law  ?— I  should  cer- 
tainly thmk  that  an  increased  number  of  inspectors  is 

desirable.  i  •■, 

2737.  That  is  another  question.  You  have  said 
that  before,  but  I  ask  you  whether  you  would  increase 
the  power  of  the  inspectors  ?— Do  you  mean  by  making 
the  present  provisions  more  stringent,  or  by  increasing 
their  work,  and  applying  it  to  other  things. 

2738.  I  hold  in  my  hand  an  outline  of  the  evidence 
which  you  are  prepared  to  give,  and  one  of  the  things 
Avhich  I  see  you  propose  is  that  there  should  be  a  larger 
staff  of  inspectors,  possessed  of  the  requisite  engineer- 
iuo-  and  chemical  knowledge,  capable  of  suggesting,  if 
necessary,  the  treatment  to  be  adopted  to  _  prevent 
escapes,  and  with  power  to  enforce  that  which  they 
suggest.  Would  you  give  them  power  to  compel  the 
adoption  of  such  changes  and  improvements  as  they 
think  necessary  ?— I  may,  perhaps,  explain  that  I  look 
upon  the  inspection  which  now  takes  place  as  partly 
educational ;  that  is,  that  the  inspectors  endeavour  to 
show  such  manufacturers  as  are  not  exactly  capable  of 
suggesting  means  of  improvement  themselves  what 
means  may  be  adopted,  and  suggest  means  to  them. 

2739.  It  is  one  thing  for  the  inspectors  to  say, 
"  Means  have  been  adopted  by  which  the  neutraliza- 
"  tion  of  gases  is  carried  further  than  you  have  car- 
ried it,  and  you  must  adopt  some  means,  or  you  will 
be  prosecuted."  It  is  another  thing  to  make  a  sug- 
gestion as  to  the  means  which  should  be  adopted,  and 
to  compel  the  adoption  of  those  means,  and  those 
means  only  ;  is  it  not  ? — What  I  mean  is  this,  that  the 
inspectors  having  suggested  the  means  which  would 
appear  best  to  them  to  prevent  the  escape  of  any  gas, 
then,  upon  proof  that  steps  are  not  taken  in  accordance 
with  that  suggestion,  or  something  of  equal  value,  the 
inspectors  should  have  power  to  compel  that  work  to 
be  carried  out. 

2740.  Your  qualification,  by  adding  the  words  "  or 
something  of  equal  value,"  disarms  your  statement  of 
the  objection  which  I  felt  to  it,  which  was  that  the 
inspectors  should  be  able  to  enforce  the  adoption  of 
the  processes  which  appeared  to  them  to  be  the  right 
ones  ?  It  would  be  manifestly  absurd  to  make  sug- 
gestions if  they  had  no  power  to  compel  the  carrying 
out  of  those  suggestions. 

2741.  Would  not  it  practically  invest  them  with  the 
power  of  telling  the  manufacturers  how  they  should 
carry  out  their  works? — I  consider  that  they  have 
greatly  assisted  in  former  years  in  doing  this. 

2742.  Undoubtedly  it  is  a  part  of  their  province,  if 
they  see  that  improvements  can  be  introduced,  to 
suggest  such  improvements  to  the  manufacturers, 
leaving  the  manufacturers  to  adopt  them  or  not  as 
they  think  proper ;  but  am  I  to  understand  you  to  say 
that  you  would  go  further  than  that,  and  entrust  the 
inspectors  with  power  to  compel  the  adoption  of  their 
particular  means  of  improvement  by  manufacturers  ? 
— I  see  a  difficulty  in  thus  giving  them  the  power  ;  but 
something  in  that  direction,  I  think,  should  take  place. 
The  manufacturers  might  have  the  power  again  of 
offering  another  plan  which  they  might  suggest,  so 
fhat  the  two  might  be  put  side  by  side.   The  difiiculty 
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which  I  see  is  in  putting  the  thing  in  such  a  shape  as 
to  give  the  inspectors  absolute  power. 

2743.  {Earl  Percy^  I  understand  you  to  say  that 
the  escape  from  furnace  openings  in  other  parts  of  the 
works  (I  am  speaking  of  alkali  works)  might  be 
avoided  ? — Some  of  the  escape. 

2744.  Can  you  tell  us  by  what  means  you  propose 
to  do  so  ? — By  such  means  as  having  hoods  over  the 
fronts  of  the  furnaces  when  drawing  charges,  con- 
nected with  flues  which  would  carry  away  the  gases 
into  such  flues  as  are  connected  with  the  condensing 
apparatus,  without  allowing  the  gas  to  escape  directly 
into  the  atmosphere. 

2745.  Are  there  any  works  in  which  such  methods 
are  adopted  ? — I  have  seen  works  where  something  of 
that  kind  is  adopted. 

2746.  But  you  do  not  think  that  there  are  any 
means  by  which  all  escape  can  be  avoided  ? — I  know 
of  no  means,  nor  do  I  think  that  any  means  can  be 
suggested,  which  would  entirely  prevent  escape. 

2747.  With  regard  to  the  condensation  of  nitric 
acid,  am  I  to  understand  you  to  say  that  there  are 
some  works  in  which  that  is  not  done  at  the  present 
time  ? — I  will  not  say  at  the  present  moment ;  but  I 
know  that  some  few  months  ago  works  existed  where 
the  apparatus  for  condensing  nitric  acid  did  not  exist. 

2748.  Are  those  works  numerous  ? — No,  not  of  my 
own  special  knowledge.  There  are  one  or  two  such 
works. 

2749.  With  regard  to  zinc  works,  what  is  the 
nature  of  the  gases  which  escape  from  zinc  works  ? — 
I  have  found  in  a  certain  class  of  zinc  works,  where 
they  are  working  the  refuse  after  the  galvanizing 
process,  that  there  is  a  large  amount  of  chloride  of 
zinc  and  chloride  of  ammonium  thrown  off  into  the 
atmosphere. 

2750.  And  that  can  be  condensed,  exactly  as  the 
escape  from  alkali  works  ? — It  can  be  condensed  with- 
out interfering  with  the  other  parts  of  the  process. 

2751.  Can  you  indicate  to  us  at  all  by  what  means 
you  would  prevent  the  escape  of  these  gases  in  the 
zinc  j^rocess  ? — A  condensing  tower  of  similar  con- 
struction to  that  employed  in  alkali  works  would  effect 
a  considerable  amount  of  condensation. 

2752.  Is  the  process  a  dry  process? — Yes,  it  is  a 
furnace  process  ;  roasting  in  a  reverberatory  furnace. 

2753.  Is  not  the  degree  of  temperature  a  difficulty  ? 
— The  temperature  is  high  ;  but  provision  can  be  made 
to  cool  the  gases  to  such  an  extent  before  they  go 
into  the  condenser  as  wiU  prevent  any  damage  being 
done  to  such  condenser. 

2754.  Would  you  say  the  same  of  glass  works  ? — I 
feel  a  difficulty  in  suggesting  the  means  of  dealing 
with  glass  works . 

2755.  What  is  the  point  where  you  feel  a  difficulty ; 
is  it  that  the  heat  in  glass  works  is  greater  ? — Yes. 
I  should  say  that  the  temperature  would  be  far  greater. 

2756.  Have  you  anything  to  say  with  regard  to 
oil  works  ? — No  vapours  practically  escape  from  oil 
works. 

2757.  Or  soap  works  ?— Or  soap  works.  Those,  I 
consider,  would  be  far  less  noxious, 

2758.  But  they  are,  I  suppose,  disagreeable  ? — 
There  is  frequently  a  disagreeable  vapour ;  but  that 
is  the  case  also  in  gasworks. 

2759.  But  it  is  no  more  than  exists  in  gasworks  ? — 
No,  although  the  odour  from  gasworks  is  sometimes 
very  objectionable. 

2760.  {Professor  Roscoe.)  I  understood  you  to  say, 
in  answer  to  a  question  from  the  Chairman,  that  you 
would  have  no  difficulty  in  producing  a  means  for 
condensing  the  gases  in  glass  works  ;  perhaps  I  may 
have  misunderstood  you  ? — You  must  have  misunder- 
stood me  on  that  point.  I  certainly  do  not  see  my 
way  how  to  suggest  any  means,  for  the  simple  reason 
that  I  have  not  given  that  part  of  the  subject  any  very 
great  attention.  I  only  know  that  matters  do  escape, 
which,  from  general  chemical  experience,  I  should 
imagine  might  be  dealt  with  by  giving  attention  to  the 
subject. 

2761.  I  understand  you  to  say  that  you  think  that 
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Mr.  glass  works  ought   to  be  placed  under  inspection, 

A.  N.  Tate.  although  you  are  at  present  unable  to  suggest  any 
„  "  means  for  lessening  the  evil? — I  presume  that  there 

^ '  '  ^  would  be  a  difficulty  in  placing  them  under  inspec- 
tion, unless  you  could  suggest  at  once  means  which 
might  be  adopted  to  prevent  such  escape  ;  but  they 
might  be  placed  under  inspection  for  the  purpose  of 
allowing  inspectors  so  far  to  examine  the  process,  and 
to  suggest  a  remedy. 

2762.  To  examine  the  amount  of  escape  ? — Yes, 
and  the  character  of  that  escape,  and  to  suggest  means 
for  preventing  it. 

2763.  Then  your  suggestion  would  be  that  the  in- 
spectors under  the  Act  should  have  the  power  of 
visiting  the  glass  works,  and  of  making  such  experi- 
ments as  Ihey  might  think  fit  with  a  view  to  ascertain 
what  the  escape  is  ? — Yes,  that  is  my  impression.  I 
consider  that  the  alkali  inspection  has  been  carried 
somewhat  in  that  dii'ection  already,  and  that  it  has 
done  good  in  that  way. 

2764.  Is  it  your  opinion  that  the  educational  aspect 
of  the  inspection  is  a  satisfactory  and  advisable  mode 
of  beginning  the  subject  ? — I  think  that  it  has  worked 
exceedingly  well,  and  that  it  would  work  much  better 
if  it  could  be  increased  to  a  greater  extent. 

2765.  Do  you  think  that  the  time  has  now  come 
when,  from  their  knowledge'of  the  processes,  and  from 
the  information  which  the  alkali  makers  have  received 
from  the  inspectors,  the  inspection  might  be  rather 
more  stringent  ? — I  am  not  prepared  to  say  that  you 
could  fix  a  narrower  limit  for  the  escape,  but  I  think 
that  possibly  the  inspector  might  be,  I  was  going  to 
say,  less  lenient,  although  I  cannot  speak  of  any 
definite  leniency. 

2766.  With  regard  to  a  question  asked  by  the 
Chairman,  do  you^consider  it  would  be  better  for  the 
law  to  adopt  certain  regulations,  and  to  mark  certain 
distinct  limits  as  to  escape,  and  then  to  leave  the 
matter  to  the  manufacturers  and  to  the  inspectors  to 
arrange  how  the  processes  should  be  carried  on,  pro- 
vided always  that  it  had  been  shown  to  be  possible 
to  regulate  the  escape  to  the  minimum  required  ? — 
Provided  that  the  escape  could  be  reduced  say  to  a 
certain  limit,  without  materially  affecting  the  pro- 
cesses, then  I  think  that  that  limit  should  be  fixed  on, 
and  that  the  matter  might  be  safely  left  in  the  hands 
of  the  inspectors  to  insist  on  that  limit  not  being 
exceeded. 

2767.  With  regard  to  the  question  of  the  escape 
from  the  salt-cake  furnaces,  are  you  aware  that  two 
furnaces  are  already  in  use  in  which  the  escape  through 
the  cracks  in  the  arch  of  the  closed  furnace  is  practi- 
cally rendered  impossible  ? — I  have  not  seen  those 
furnaces  ;  I  have  heard  of  them. 

2768.  I  suppose  that,  after  all,  the  amount  which 
escajDes  owing  to  the  opening  of  the  doors,  and  the 
drawing  of  the  charge,  although  apparent  in  the 
neighbourhood  of  the  works,  would  probably  be  scarcely 
felt  at  a  distance  ? — Experiments  which  I  have  made 
show  me  that  the  gas  does  not  travel  to  any  great 
distance  beyond  the  works. 

2769.  Can  you  give  us  any  idea  of  the  per-centage 
amount  of  gas  which  escapes  in  drawing  the  charge 
or  in  stirring  ? — There  1  have  always  found  a  diffi- 
culty in  adopting  means  which  would  give  me  anything 
like  reliable  figures.  The  greatest  escape,  I  consider, 
is  when  the  charge  is  being  drawn  from  the  furnace. 

2770.  You  are  aware  that  this  question  has  been 
made  a  matter  of  experimentation  by  the  inspectors  ? 
— Yes,  I  am  aware  of  that. 

2771.  Are  you  aware  that  they  can  give  a  figure 
representing  the  per-centage  of  escape  ? — I  consider 
that  it  must  be  approximative. 

2772.  At  any  rate,  that  would  be  some  guide  as  to 
the  amount,  would  it  not  ? — Of  course. 

2773.  But  you  do  not,  from  your  own  knowledge, 
know  what  that  is  ? — No. 

2774.  {Admiral  Hornby.) — Is  it  possible  to  ascertain 
the  per-centage  of  the  gas  escaping  from  the  works 
otherwise  than  by  the  chimneys  ? — I  consider  that 


there  is  a  difficulty  in  that.  Professor  RoscOe,  I  under- 
stood, put  that  question. 

2775.  Tests  are  now  always  applied  in  the  chimneys, 
are  they  not  ? — Yes,  but  of  course  attempts  have  been 
made  to  estimate  the  escape  from  other  points. 

2776.  In  the  remarks  which  you  make  about  differ- 
ent works,  have  you  any  remarks  to  make  about 
paper  works  ? — Not  so  far  as  noxious  vapours  are  con- 
cerned. Many  things,  of  course,  are  thrown  into  the 
streams. 

2777.  But  no  vapours  escape  from  paper  works 
Avhich  may  be  termed  noxious  ? — I  have  seen  in  paper 
works  one  process  carried  on  where  something  of  a 
disagreeable  odour  is  thrown  out,  but  nothing  which  I 
consider  would  do  material  damage  to  the  vegetation 
in  the  neighbourhood. 

2778.  {Mr.  Wilhraham  Egerton.)  Have  you  much 
acquaintance  with  alkali  waste  ? — I  have. 

2779.  Uo  you  think  that  those  heaps  of  alkali  waste 
should  be  prevented  ? — It  would  be  desirable,  but  I  con- 
sider it  impossible  to  prevent  the  deposit  of  alkali 
waste ;  it  is  a  thing  which  exists,  and  must  be  placed 
somewhere. 

2780.  Are  you  aware  of  any  processes  by  which  the 
sulphur  can  be  extracted  from  the  waste  ? — There  is 
a  process  for  extracting  sulphur  from  the  waste,  but 
I  should  not  go  to  the  length  of  recommending  that 
that  process  should  always  be  carried  out. 

2781.  Do  you  consider  it  to  be  too  costly  ? — So  far 
as  I  am  informed  the  process  is  too  costly  to  be  carried 
out  merely  as  a  preventive  of  escape,  and  of  a 
nuisance. 

2782.  Of  course  in  some  places  the  waste  is  carried 
out  to  sea,  but  that  would  not  be  practicable  in  all 
cases  ? — No ;  it  would  be  quite  impossible  in  some 
cases  to  carry  it  to  sea. 

2783.  Is  there  any  way  of  treating  the  heaps  of 
alkali  waste  so  that  the  gases  evolved  from  them  may 
be  minimised  ? — The  most  practical  means  that  I 
know  of  is  packing  it  close  together,  so  that  the  de- 
composition might  go  on  to  such  an  extent  as  to  avoid 
the  gases  which  it  would  otherwise  evolve. 

2784.  Would  there  not  necessarily  be  drainage 
from  these  alkali  heaps  ? — There  is  always  some  drain-* 
age  from  the  alkali  heaps. 

2785.  What  is  it  ?  Is  it  muriatic  acid  ? — No  ;  it  is 
sulphides. 

2786.  Do  you  know  the  Sankey  Brook  ?— Yes. 

2787.  As  I  understand,  what  affects  the  Sankey 
Brook  is  a  mixture  of  drainage  from  these  waste  heaps 
and  muriatic  acid  combined  together  ? — Yes,  and  a 
consequent  evaporation  of  sulphuretted  hydrogen. 

2788.  Do  you  think  that  muriatic  acid  should 
be  allowed  to  run  into  the  Sankey  Brook,  or  into  any 
stream  ? — I  presume  that  you  mean,  should  the  acid 
be  allowed  to  run  into  the  same  brook  or  course  as 
the  drainage  from  the  waste  heap. 

2789.  Just  so  ;  that  is  the  first  thing  ? — It  is  very 
undesirable. 

2790.  Do  you  think  that  it  should  be  prevented 
from  running  into  any  brook,  even  if  there  was  not 
drainage  from  the  waste  heap  there  ? — If  possible ; 
but  I  am  afraid  that  you  would  not  find  it  practicable 
in  every  case. 

2791.  How  is  it  that  there  is  this  surplus  muriatic 
acid  running  away  from  works  ?  How  is  it  that  it  is 
not  utilized  ? — In  the  first  place,  there  is  not  a  suffi- 
cient demand  for  muriatic  acid  to  employ  all  that 
is  made  in  the  process  of  salt-cake  making,  or 
bleaching  powder. 

2792.  Do  you  think  that  in  the  case  of  the  works 
at  St.  Plelen's,  for  instance,  those  who  let  the 
muriatic  acid  run  to  waste  should  be  compelled  to 
carry  it  by  a  culvert,  or  some  other  means,  to  the 
Mersey  ? — On  that  point  I  can  scarcely  speak  without 
noting  the  position  of  each  work,  and  what  it  would 
entail.  The  cost  would  be  something  considerable. 
It  is  a  very  desirable  thing  to  do,  but  it  might  entail 
such  cost  upon  the  manufacturers  as  would  entirely 
close  their  works. 

2793.  Just  so.    Are  you  aware  whether  at  Widnes 
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liny  muriatic  acid  runs  to  waste  into  the  Mersey  ? — 
Muriatic  acid  undoubtedly  runs  into  the  Mersey. 

2794.  How  does  it  run  ?  Does  it  run  into  the 
natural  drainage,  or  into  any  culvert  ? — Not  into 
the  natural  drainage. 

2795.  How  does  it  run  ? — There  are  culverts  and 
drains  at  most  works,  which  would  carry  it  into  the 
river,  or  into  some  main  drainage  scheme.  I  have 
not  noticed  the  drainage  of  Widnes  for  four  or  five 
years,  and  I  can  scarcely  say  what  the  nature  of  the 
drainage  scheme  is  at  present,  but  still  I  know 
generally  that  special  means  are  taken  to  drain. 

2796.  Are  you  sufficiently  well  acquainted  with  the 
working  of  the  alkali  works  in  this  district  to  be  able 
to  say  whetlier  there  are  any  chambers  of  the  alkali 
process  whicli  are  not  connected  with  any  chimney 
or  condensing  chamber  ? — I  have  mentioned  that  I 
knew  one  or  two  works  some  months  ago  which  were 
not  so  connected,  but  I  believe  that  the  majority  of 
the  chambers  are  so  connected. 

2797.  Do  you  think  that  the  inspector  should  have 
the  power  of  enforcing  the  connection  of  chambers 
with  a  chimney  or  condensing  chambers  ? — I  think 
that  the  time  has  now  arrived  when  the  vitriol 
chambers  might  be  placed  under  the  inspection  of  the 
alkali  inspector. 

2798.  Do  you  think  that  "the  best  practicable 
means  "  should  be  interpreted  to  mean  that  the  works 
should  be  in  effective  working  order,  and  not  in  any 
part  out  of  repair  ? — That  would  be  a  very  general 
definition. 

2799.  Do  you  think  that  the  inspector  should  have 
power  to  compel  the  repair  of  defective  works  ? — 
Certainly. 

2800.  Are  you  aware  that  he  has  neglected  to  do 
so  at  the  present  time  ? — I  am  not  aware  that  he  has 
neglected  to  do  so. 

2801.  Are  you  aware  of  the  penalties  under  the 
Act  ? — I  do  not  remember  the  exact  amount. 

2802.  Do  you  consider  that  the  fines  which  can  be 
enforced  under  the  Alkali  Works  Act  are  sufBciently 
high  to  prevent  the  I'epetition  of  the  offences  for 
which  such  fines  are  inflicted  ? — If  I  remember 
rightly  the  fine  is  50^.,  and  I  should  consider  that 
sufficient, 

2803.  Do  you  think  that  the  fine  should  be  cumu- 
lative ? — Possibly  some  advantage  would  accrue  from 
having  it  so,  but  I  am  scarcely  prepared  to  give  an 
opinion  upon  that  joint. 

2804.  {Chairman.)  You  stated  that  you  knew  of 
certain  works  in  vvlaich  the  condensation  of  nitric 
acid  was  not  effected  ? — Yes. 

2805.  What  sort  of  works  ai'e  they  ? — They  would 
be  alkali  works. 

2806.  Have  you  any  objection  to  name  them  ? — I 
think  that  it  would  be  scarcely  right  to  name  them 
under  the  circumstances.  I  scarcely  know  the  pro- 
prietors ;  I  have  only  noticed  the  works  in  passing  by. 

2807.  In  how  many  works  do  you  think  that  you 
have  observed  the  absence  of  the  condensation  of 
nitric  acid  ? — Two  I  know  specially. 


-  2808.  Have  you  any  objection  to  say  where  they  Mr. 
are  ?— At  Widnes.  A.  N.  Tate. 

2809.  {3Ir.  Stevenson.)   You  mentioned  to  Mr.    17  Oct  1876 

Earerton  some  case  of  chambers  which  had  no  con-  

nection  with  any  chim^iey  or  condenser ;  hoAv  is  it 

possible  to  work  chambers  without  having  some 
chimney  connection  in  order  to  secure  draft  ? — There 
must  be  some  misapprehension  as  to  what  I  said ; 
certainly  the  chamber  always  works  into  a  chimney. 

2810.  {Mr.  Wilbraham  Egerton.)  But  I  under- 
stood you  to  say  that  there  were  some  which  had  no 
chimney  or  condenser  ? — In  answering  that  question, 
I  might  possibly  only  have  been  noticing  condensing 
api)aratus. 

2811.  {3Ir.  Stevenson.)  You  had  previously  men- 
tioned (diambers  which  were  not  fitted  with  condensers 
for  absorbing  the  escaping  nitrous  acid  ? — Yes. 

2812.  Ai-e  you  aware  that  any  effective  process  for 
recovering  nitric  acid  is  a  recent  invention  ? — It  is. 

2813.  And  that  manufacturers  in  general  are 
gradually  adopting  it,  and  they  all,  probably,  will 
adopt  it  in  the  course  of  a  short  time  ? — My  im- 
pression is  that  they  will  all,  one  after  another,  use  it, 
because  it  effects  a  considerable  saving. 

2814.  How  long  has  this  effective  process  for 
condensing  the  escaping  gases  from  chambers  where 
pyrites  ia  used  been  known  and  properly  understood  ? 
— I  have  some  difficulty  in  mentioning  the  date ;  four 
or  five  years. 

2815.  With  regard  to  waste  acid,  you  are  aware 
that  in  many  works  they  do  not  require  to  use  all 
the  muriatic  acid  which  they  produce,  and  that  a 
large  quantity  is  necessarily  a  waste  product  ? — Yes  ; 
the  manufacture  of  salt-cake  sends  out  an  excess  of 
hydrochloric  acid,  which  cannot  be  employed  in  the 
works. 

2816.  So  that,  on  the  whole,  there  must  be  a 
quantity  of  muriatic  acid  running  to  waste  some- 
where ? — Yes  ;  because  there  is  not  a  sufficient  demand 
either  io  sell  it,  or  to  use  it  in  the  works. 

2817.  With  regard  to  the  drainage  from  waste 
heaps,  do  you  think  that  it  might  be  reduced  to  a 
minimum  by  the  mode  in  which  the  waste  is  depo- 
sited ? — I  know  of  no  better  means  than  by  depositing 
the  waste  firmly  and  tightly  so  as  to  prevent  that 
drainage  which  takes  place  when  the  thing  is  put 
down  loosely. 

2818.  By  careful  depositing,  much  of  the  drainage 
might  be  prevented  ? — I  think  so. 

2819.  And  by  limiting  the  area  upon  which  the 
deposit  is  made,  I  presume  that  the  drainage  would 
also  be  reduced  ? — It  would  be  reduced,  and  Avould 
be  kept  in  a  circumscribed  space. 

2820.  So  that,  but  for  the  contact  of  muriatic  acid 
with  the  drainage  of  the  waste,  there  would  be  very 
little  escape  of  sulphuretted  hydrogen  ? — There  would 
be  very  little  escape  of  sulphuretted  hydrogen,  pro- 
vided it  did  not  come  into  contact  with  some  acid 
drainage. 


The  witness  withdrew. 


Dr.  Benjamin  Ward  Richardson,  M.A.,  F.R.S.,  examined. 


2821.  {Chairman.)  You  are  a  doctor  of  medicine, 
and  a  fellow  of  the  Royal  College  of  Physicians  ? — 
Yes. 

2822.  I  believe  that  you  reside  in  London  ? — Yes. 

2823.  Have  you  had  an  opportunity  of  making 
observations  on  the  effects  of  noxious  vapours  in 
this  neighbourhood,  so  far  as  vegetation  is  concerned? 
— I  have  ;  in  the  neighbourhood  of  Widnes,  Runcorn, 
St.  Helen's,  and  Warrington. 

2824.  Will  you  be  good  enough  to  state  what  is 
the  result  of  your  observations  ? — The  result  of  my 
observations  is  simply  what,  I  presume,  is  generally 
known  to  the  Commissione.s.  The  devastation  is  so 
great  and  varied  that  it  is  impossible  to  place  any 
estimate  on  the  extent  of  mischief  which  is  done  to 

39887.  M 


vegetation  from  the  presence  in  the  air  of  the 
noxious  vapours  derived  from  alkali  and  copper 
works.  I  observe  that  to  a  certain  extent  the  degree 
of  devastation  is  modified  by  the  direction  of  the 
winds  ;  but  in  the  neighbourhood  of  a  great  manu- 
facturing centre,  such,  for  instance,  as  Widnes,  the 
vegetation  is,  for  a  considerable  distance,  affected  in 
all  directions.  The  most  severe  effects  which  I 
observed  were  seen  in  the  districts  lying  to  the  south- 
east and  north-east  from  Widnes.  In  the  direction, 
for  instance,  of  Halton  and  Norton,  which  lie  to  the 
south-east,  the  destruction  is  very  complete  and 
extensive,  extending  over  several  miles.  In  the 
direction  of  Warrington,  from  the  same  centre,  in 
a  north-easterly  direction,  the  destruction  is  also 
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Dr.  B.  W.  great.  It  is  not  quite  so  severe,  I  observe,  as  in  the 
Richardson,  other  districts,  but  it  pierces  further  invrards.  The 
M.A.,  F.R.S.  destruction  to  the  vegetation  is  all  but  universal.  All 
17  Oct  1876  trees  of  a  large  size, — oaks,  elms,  beeches,  and  firs, 
^  J   '  ■ — are  influenced,  as  well  as  all  the  other  trees  of  some- 
what smaller  growth,  if  they  become  exposed  to  the 
vapours.  The  hedge-rows,  like  the  trees,  are  de- 
stroyed, and  the  smaller  shrubs  and  creepers,  and 
vegetables  and  cereals,  are  also  destroyed  in  different 
degrees.  The  vegetables  which  seemed  to  me  to  be 
least  affected  were  turnips  and  beans.  Amongst 
creepers,  ivy  appeared  to  me  to  be  least  affected  ;  but 
in  a  few  instances  I  found  it  sharing  the  general  fate. 
In  most  instances  the  destruction  of  the  vegetation  is 
gradually  developed,  extending,  in  cases  where  trees 
are  closely  clumped  together,  from  the  wind  side  of 
the  clump,  through  the  whole.  In  other  instances, 
where  the  trees  are  isolated,  the  effect  seems  to  be 
very  sudden.  I  was  assured  by  many  witnesses  that 
a  tree  may  be  smitten  so  as  to  be  denuded  of  living 
leaves  in  a  night ;  and  one  tree  was  pointed  out  to 
me,  a  large  chesnut,  in  which  that  change  had 
recently  taken  place.  In  many  examples  a  tree  is 
seen  to  be  smitten  only  on  one  side,  namely,  the 
side  to  the  wind  blowing  from  the  works.  The  vege- 
tation that  suffers  most  is  that  which  is  on  rising 
ground.  In  the  valleys  trees  may  be  seen  in  full  and 
good  foliage,  while  above  them  trees  of  a  similar  kind 
are  quite  divested  of  foliage  and  destroyed.  The 
effect  of  the  vapours  on  cereal  growths  is  variously 
estimated.  In  some  places  not  far  from  the  manu- 
factories, cereals  grow  pretty  well.  I  noticed  this 
fact  specially  near  to  Weston,  which  lies  south  of 
Runcorn  and  Widnes.  Here  the  crops  lying  out  of 
the  direction  of  the  prevailing  winds  are  protected 
from  the  influence  of  the  vapours,  and  are  good.  The 
case  is  very  different  when  the  cereal  crop  is  grown 
under  the  direct  influence  of  the  vapours,  or  rather  at 
a  little  distance — a  distance  of  from  half  a  mile  to  a 
mile — from  the  point  where  the  vapours  emanate. 
Some  specimens  of  oats  grown  under  these  conditions, 
which  I  had  the  opportunity  of  inspecting,  were  utterly 
destroyed  as  to  their  value.  They  were  stunted  to 
one  fourth  of  the  natural  height,  and  no  corn  what- 
ever was  developed  in  the  husk, 

2825.  How  far  were  they  from  the  works  ? — They 
were  at  distances  varying  from  three  miles  to  half  a 
mile. 

2826.  {Professor  Roscoe.)  From  which  works  ? — 
I  prefer  not  to  say.  A  more  perfect  specimen  of 
complete  destruction  of  corn  could  not  have  been  pro- 
duced by  a  systematic  experiment.  In  some  situations 
clover  is  affected,  and  a  specimen  of  clover  which  I 
examined  was  perfectly  destroyed.  It  had  undergone 
a  change  resembling  a  j)i'Ocess  of  slow  charring. 
Grass,  like  turnips,  seems  to  me  more  resistant  to  the 
action  of  the  vapours  than  other  vegetative  gi'owths. 
One  reason  of  this  I  take  to  be  that  it  is  protected  by 
trees  in  many  cases  of  taller  growth  ;  but  the  great 
reason  is,  I  think,  the  rapid  absorption  of  the  vapours 
into  the  earth,  through  the  soil.  I  believe  that  this 
explains  why  turnips  and  vegetables  of  that  character 
resist,  or  appear  to  resist,  the  action  of  the  vapours. 
I  gather  that  from  an  experiment  to  which  I  will  refer 
by-and-by.  The  grass,  however,  which  is  exposed  to 
the  vapours  is,  as  I  have  found  in  many  instances,  of 
acid  reaction  ;  and  abundant  evidence  was  afforded 
me  that  it  lost  much  of  its  sustaining  power  as  a  food 
by  the  exposure.  Sheep  appeared  to  graze  upon  it  at 
a  loss  ;  they  cannot  be  grazed  upon  it,  in  fact,  at  all, 
as  I  understood  from  the  various  farmers.  Milch 
cows  fed  on  the  grass  yield  a  diminished  quantity  of 
milk.  Throughout  all  the  district  which  I  visited 
there  was  a  unanimous  ojiinion  amongst  cattle  ownei's 
and  others  on  this  point.  In  two  instances  special 
information  was  given  to  me  on  the  point;  namely, 
that  the  quantity  of  milk  yielded  was  equivalent  to 
about  half,  or  a  little  more  than  half,  what  would 
naturally  be  yielded.  That  was  in  two  large  farms 
where  many  cows  were  kept.  There  was  an  unani- 
mous expression  of  opinion  that  the  hay  derived  from 


the  land  which  has  been  gased  is  of  inferior  quality ; 
that  the  cattle  will  not  eat  it  readily ;  and  that  the 
sale  of  the  hay  from  the  infected  districts  is  nearly 
impossible.  The  owners  of  some  of  the  alkali  works 
also  told  me  this  as  a  fact.  On  the  whole,  I  think 
that  the  evidence  is  conclusive  as  to  the  extreme 
destruction  of  vegetation  by  the  vapours.  And  what 
is  of  more  importance,  the  destruction  under  the 
present  condition  of  things  is  likely  to  increase. 
Within  the  radius  of  the  action  of  the  vapours  there 
is  no  chance,  as  things  are,  of  amelioration ;  and, 
notwithstanding  the  working  of  the  Alkali  Act,  the 
state  of  the  vegetation,  according  to  the  evidence 
which  I  compared  from  those  whom  I  questioned, 
has  rather  become  worse  than  better.  This  was  the 
opinion  generally  expressed  in  those  districts  which 
came  directly  under  my  observation.  Lastly,  I  observed 
that  in  many  cases  of  trees,  the  foliage  of  which  was 
destroyed,  there  was  also  a  destruction  with  respect 
to  the  wood.  This  is  particularly  the  case  where 
water  has  coarsed  down  the  trunk  of  the  tree,  and 
where  with  that  water  the  acids  have  become  con- 
densed. I  inspected  some  trees  which  had  been  cut 
through  in  different  sections,  and  in  those  portions 
where  the  trees  had  been  damp  it  seemed  to  me  that 
the  wood  was  in  some  instances  for  four  inches  from 
the  exterior  so  destroyed  that  it  would  turn  out  to  be 
useless  for  any  manufacturing  purpose.  Those  are 
the  facts  which  I  have  condensed  under  the  first  head 
as  regards  vegetation. 

2827.  ( Chairman.)  I  see  that  under  the  next  head 
of  your  evidence  you  propose  to  give  your  opinion 
as  to  the  effect  of  the  various  gases  on  the  health  of 
the  people  ? — Yes.  I  think  that  it  will  come  most 
naturally  to  take  the  question  of  health  next. 

2828.  Before  proceeding  to  that  head,  I  will  ask 
you  a  few  questions  upon  the  branch  of  the  subject 
into  which  you  have  already  gone.  You  have  said 
that  there  is  less  visible  effect  produced  on  turnips  and 
grass  and  also  beans  ? — Yes. 

2829.  But  with  respect  to  grass  you  have  said  that 
although  the  effect  may  not  be  very  visible,  still  you 
believe  that  its  sustaining  quality  is  reduced  ? — Yes. 

2830.  Do  you  suppose  that  the  same  effect  may  be 
produced  on  the  turnip  ? — I  think  not. 

2831.  Why  not? — I  could  get  no  evidence  to  that 
effect. 

2832.  You  spoke  also  of  the  absorption  of  the 
vapours  into  the  earth.  Do  you  think  (you  will  ex- 
cuse the  question  from  an  unlearned  man)  that  the 
glossiness  of  the  leaf  had  anything  to  do  with  pro- 
tecting the  grass  from  the  effects  of  the  vapour  ? — I 
think  not  with  respect  to  grass.  There  are  certain 
leaves  so  resistant  to  these  vapours  as  for  it  to  be 
almost  impossible  for  them  to  affect  the  plants  at  all. 

2833.  Is  that  from  the  nature  of  the  surface  ? — It 
is  from  the  nature  of  the  surface  ;  but  it  is  due,  I 
believe,  to  the  number  of  stomata  upon  the  leaf. 

2834.  You  say  that  you  consider  that  one  reason 
why  the  gases  have  not  been  so  visibly  injurious  to 
grass  is  on  account  of  their  absorption  into  the  earth  ? 
—Yes. 

2835.  Are  you  of  opinion  that  the  earth  itself,  in 
its  productive  qualities,  is  in  any  way  affected  by  this 
absorption  of  vapour  ? — I  have  not  suflicient  evidence 
to  answer  that  question  ;  I  think  so,  temporarily. 

2836.  It  has  been  stated  that  where  trees  collect  a 
large  portion  of  these  vapours,  and  then  drop  them 
round  their  outward  limbs,  vegetation  is  absolutely 
destroyed,  and  that  for  some  time  the  ground  seems  to 
lose  its  productive  powers.  Have  you  made  any 
similar  observations  ? — I  have  observed  that  there  is  a 
temporary  suspension  of  the  growth  of  grass  where 
the  vapours  are  condensed  largely. 

2837.  But  might  not  the  effect  of  condensation  be 
somewhat  replaced  by  a  long  continued  deposit  of 
gases  on  the  same  ground? — I  cannot  answer  that 
question. 

2838. 1  mean  that  if  a  few  nights'  condensed  vapours 
round  a  tree  are  injurious  to  the  ground  thereabouts, 
might  not  the  accumulated  deposits  of  many  years  be 
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injurious  to  the  soil  ? — I  have  no  evidence  on  that 

point-  .  ,  .      1  .  , 

2839.  You  also  spoke  o£  the  radius  withm  which 

the  injury  was  effected  ;  have  you  made  any  observa- 
tions as  to  what  the  extent  of  that  radius  is  ? — Yes  ;  I 
have  put  that  under  a  distinct  head. 

2840.  {Earl  Percy.)    You  have  spoken  of  the 
increase  of  the  injury  of  late  years  ? — Yes. 

2841.  Can  you  distinctly  trace,  within  the  last  few 
years,  any  great  increase  ? — I  can  only  take  it  from 
what  was  told  to  me. 

2842.  With  regard  to  the  species  of  trees  which 
are  most  affected  by  these  vapours,  we  have  been  told 
that  those  which  shed  their  barks,  the  sycamores  and 
planes,  are  less  affected  than  other  trees  ;  is  that  in 
accordance  with  your  experience  ? — I  think  that  syca- 
mores are  less  affected  than  other  trees.  I  have  not 
made  a  note  about  plane  trees. 

2843.  Is  it  more  dependent  upon  the  nature  of  the 
bark  of  the  tree  or  upon  the  nature  of  the  leaf  ? — The 
leaf,  I  think,  governs  the  question. 

2844.  {Mr.  Stevenson.)  With  regard  to  the  case 
where  you  said  that  oats  were  utterly  destroyed  about 
300  yards  or  half  a  mile  from  the  works,  I  do  not 
wish  to  ask  you  what  manufactory  it  was,  but  can  you 
tell  us  what  kind  of  manufactory  it  was  ? — Yes ;  it 
was  alkali  works. 

2845.  {Admiral  Hornby.)  In  the  i-emarks  which 
you  made  to  us,  you  named  turnips,  hay,  and  beans  ; 
you  did  not  say  anything  about  mangolds ;  did  man- 
golds come  under  your  observation  at  all  ? — Yes ; 
they  stand  in  the  same  light  as  turnips. 

2846.  I  think  you  said  that  your  observation  led 
you  to  believe  that  beans  resisted  the  effect  of  the 
vapour  ? — Yes. 

2847.  I  ask  the  question  because  I  think  that  we 
have  had  opinions  expressed  that  beans  were  one  of 
the  things  which  did  feel  it,  but  that  is  not  your  im- 
pression ? — Beans  suffer  a  little,  but  proportionately 
little,  and,  according  to  my  observation,  less  than 
other  things. 

2848.  In  these  works  which  you  visited,  and  the 
results  of  which  you  tell  us,  did  you  happen  to  hear 
whether  any  experiments  had  been  made  as  to  what 
effect  the  waste  would  have  as  manure  ? — None. 

2849.  {Mr.  Wilbraham  Egerton.)  With  regard  to 
beans,  I  suppose  that  the  effect  may  arise  in  this  way, 
may  it  not,  that  if  an  injurious  blast  comes  upon  the 
bean  plant  while  it  is  in  flower  it  will  inevitably  destroy 
the  crop  ? — Yes. 

2850.  But  that  when  the  pod  is  once  formed  the 
pod  will  be  able  to  resist  the  influence  of  the  blast  ? — 
Most  likely  that  is  the  explanation, 

2851.  Have  you  observed  whether  theclovei',  which 
generally  comes  up  in  Cheshire  after  the  application  of 
bones  to  the  land,  is  at  all  affected  by  these  vapours  ? 
— I  have  not. 

2852.  {Chairman.)  You  have  stated  the  result  of 
your  observations  as  to  the  effect  of  noxious  vapours 
on  vegetation  ;  will  you  be  good  enough  to  state  the 
result  of  those  observations  as  regards  the  effect  of 
those  vapours  on  animal  life,  and  its  functions  ? — I 
have  made  a  very  careful  examination  of  the  influence 
of  the  vapours  on  the  health  of  men  and  of  the  lower 
animals.  I  should  say  that  on  this  subject  the 
opinions  which  have  been  expressed  are  very  various 
and  contradictory,  even  amongst  the  most  skilled 
observers.  Some  authorities  have  attributed  very 
injurious  action  on  health  from  the  vapours.  Others 
have  maintained  that  the  districts  in  which  these 
vapours  are  evolved  are  singularly  free  from  all 
epidemic  disease.  The  late  Dr.  Thomas  Williams, 
F.R.S.,  who  lived  at  Swansea,  went  so  far  as  to 
express  the  belief  (I  am  using  his  own  terms)  that 
a  permanent  infusion  of  copper  smoke  in  the  atmos- 
phere would  render  the  inhabitants  of  the  locality 
in  which  the  process  occurred  permanently  exempt 
from  epidemics.  My  own  inquiries  have  clearly  shown 
to  me  that  these  views  are  incorrect.  Dr.  Angus 
Smith's  inquiries  have  led  to  the  same  conclusion.  I 
found  evidence  of  the  most  definite  character  that  the 


epidemic  diseases  exist  in  the  midst  of  the  localities     Dr.  B.  W. 
where  the  vapours  from  the  alkali  works  are  most  Richardson, 
abundant  ;  and  though  some  medical  men  in  those   M.A.,  F.R.S. 
districts  have  an  idea  that  perhaps- these  diseases  do        oct  1876 
not  spread  so  rapidly  thefe  as  they  spread  in  other  ' 
districts  where  the  air  is  free  from  these  vapours, 
even  this  theory  was  not  generally  accepted  by  the 
members  of  the  profession  themselves  ;  it  was  only 
the  theory  of  two  or  three,  and  was  strongly  opposed 
by  others  ;  they  all  agreed  that  the  presence  of  the 
diseases  was  so  common  as  to  present  no  anomaly  in 
those  districts.    The  view  of  the  prevention  of  the 
epidemics  by  the  presence  of  the  vapours  must  cer- 
tainly be  abandoned  ;  it  has  no  basis  in  actual  fact, 
but  must  have  been  deduced  from  the  accidental 
observation  of  one  man,  or  a  few  men  observing  under 
exceptional  circumstances.  I  found  evidence  of  scai'let 
fever,  diphtheria,  typhoid  fever,  small-pox,  whooping- 
cough,  and  measles  in  the  districts  within  the  last 
few  years,  during  the  time,  certainly,  when  the  vapours 
were  present. 

2853.  Which  districts  ? — In  the  districts  round 
Widnes,  and  Runcorn,  and  St.  Helen's,  the  districts 
to  which  I  have  specially  referred.  At  the  same  time 
I  was  unable  to  discover  any  evidence  Avhich  showed 
to  me  proof  of  special  deterioration  of  health  in  the 
districts  which  I  visited.  The  returns  of  some  of  the 
medical  ofiicers  of  health  which  I  inspected  did  not 
offer  to  my  mind  any  decisive  appearance  of  the 
existence  of  diseases  of  a  special  class,  depending  upon 
the  vapours  as  a  special  cause.  At  the  same  time  it 
must  be  said  with  regard  to  the  workers  in  these 
manufactories  that  they  stand  very  low  in  the  life 
table.  For  instance,  in  the  life  table,  which  I  will  put 
before  the  Commissioners,  of  the  70  acknowledged 
occupations  which  have  been  deduced  from  the 
Registrar- General's  tables,  I  find  that  the  manufactur- 
ing chemists,  and  the  dye  and  colour  manufacturers, 
who  are  a  very  small  portion  of  the  section,  but  who, 
unfortunately,  are  grouped  with  them,  die  at  the  rate 
of  124  to  the  hundred  of  the  general  population. 

2854.  Were   these   statistics  made   with  special 
reference  to  this  inquiry  ? — No  ;  they  were  made  at 
a  former  period ;  they  were  in  connection  with  the 
lectures  delivered  lately,  on  injurious  trades,  before 
the  Society  of  Arts.    If  any  exception  to  this  rule  as 
to  the  negative  character  of  the  gases  is  permissible, 
it  is  in  relation  to  the  diseases  known  as  infantile  and 
senile  bronchitis.    One  table  of  deaths  submitted  to 
me  seemed  to  show  that  an  excess  of  mortality  from 
these  diseases  is  peculiar  to  a  locality  where  the  air 
is  charged  with  the  noxious  vapours  and  gases.  But 
I  have  not,  until  more  and  similar  evidence  is  collected, 
any  positive  statement  to  make  on  the  question.  If 
no  acute  diseases,  which,  by  their  intensity,  add  to 
the  mortality,  are  induced  by  these  vapours,  some 
exceedingly  disagreeable  symptoms  are  felt  as  arising 
from  them.    In  my  inspection,  while  at  a  distance 
from  works,  I  was  for  several   hours  affected  by 
chlorine  on  one  occasion,  experiencing  from  that  gas 
difficulty  of  breathing,  soreness  in  the  throat,  and  head- 
ache, exactly  as  I  have  experienced  from  it  in  the 
laboratory.    I  found  that  the  same  effect  was  expe- 
rienced by  others,  but  that  it  became  less  oppressive 
after  some  weeks'  residence  in  the  atmosphere.    I  also 
suffered  much  personal  inconvenience  from  the  sul- 
phuretted hydrogen  given  off  from  the  alkali  heaps. 
In  St.  Helen's,  while  I  was  examining  one  of  the 
large  alkali  heaps  on  the  east  of  the  town,  I  came 
upon  a  place  where  some  men  were  cutting  into  one 
of  the  heaps,  and  received  such  a  charge  of  the  gas 
as  made  me  giddy  and  intensely  nauseated.  These 
symptoms  were  followed  by  headache  and  a  lassitude 
and  nausea,  which  lasted  several  hours.    The  men 
who  were  at  work  did  not  appear  to  suffer.    One  of 
them  said  to  me  that  the  vapour  was  "  hot  enough," 
but  that  he  "  was  used  to  it  ;"  those  were  the  words 
which  he  applied.    I  was  most  careful  to  notice  the 
condition  of  the  children  in  the  districts  which  I 
visited,  in  respect  to  their  health.    I  feel  no  doubt 
that   those  children  who  are  exposed   to  the  odour 
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from  the  alkali  heaps  are  more  anemic  (that  is  paler), 
and  less  healthy,  than  are  the  children  where  the 
same  exposure  does  not  prevail.  Beyond  this  I  could 
detect  nothing  whatever  to  lead  me  to  suppose  that 
the  vapours  have  a  bad  effect  on  the  health  of  the 
young  people.  I  spent  a  day  in  Widnes  amongst  the 
children  exclusively.  I  played  with  them  during  the 
day,  and  talked  to  them  during  the  whole  day,  though 
without  suggesting  to  them  what  my  object  was  ;  but  I 
could  see  no  special  sign  of  disease  amongst  any  of  them 
connected  with  the  atmosphere  of  the  place.  I  am 
bound  to  say  that  many  of  them  were  actually  bloom- 
ing children.  Yet  there  was  not,  as  far  as  1  could 
see,  a  tree  or  shrub,  and,  I  may  also  say,  not  a  blade 
of  grass  growing  in  the  place  ;  I  could  not  find  a  weed 
in  the  streets,  till  I  got  down  to  the  river-side. 

2855.  {Earl  Percy.)  Where  was  this  ? — In  Widnes. 
In  short,  it  would  be  hopeless  to  attempt  to  encourage 


vegetation  there. 


The  greatest  danger  to  health  from 


the  noxious  vapours  is  from  the  sidphuretted  hydrogen 
emanating  from  the  alkali  heaps.  This  danger  may 
not  be  presented  at  all  under  ordinary  circumstances  ; 
but  if  an  epidemic  like  typhus,  for  example,  were  to 
take  root  in  a  closely  populated  place  exposed  to  this 
gas  the  mortality,  I  believe,  would  be  of  the  severest 
kind.  In  Widnes,  for  example,  this  source  of  danger, 
if  a  disease  were  to  break  out,  would  be  such  tliat  the 
town  might  be  visited  by  a  plague  as  decimating  as 
the  black  death  itself.  kSuch  an  event,  at  all  events, 
would  be  no  wonder  to  those  who  have  studied  the 
history  and  course  of  such  invasions  of  disease  side  by 
side  with  the  effects  of  the  gas  on  animals.  I  inquired 
very  particularly  as  to  the  health  of  cattle  and  other 
inferior  animals  in  those  districts.  In  the  Welsh 
copper  districts  there  is  a  peculiar  disease  induced  in 
the  bones  of  cattle,  which  the  "Welsh  farmer  calls 
"  effydrdod."  I  have  examined  the  bones  of  an 
animal  which  has  suffered  from  this  disease,  and  find 
the  disease  to  be  connected  with  the  serous  covering 
of  the  bone.  It  seems  to  depend  upon  the  acid  grass 
upon  which  the  animal  feeds  ;  grass  charged  with 
sulphurous  aud  sulphuric  acids.  In  the  districts  to 
which  I  am  now  referring  I  could  find  no  evidence, 
in  any  of  the  cattle,  of  any  special  bone  or  joint 
affection.  I  found  evidence,  however,  of  chronic 
disorder  amongst  cattle  fed  on  grass  which  was  ex- 
posed to  the  gases.  Many  complaints  were  made  to 
me  that  the  cattle  wasted  on  this  fodder,  and  became 
hide-bound,  but  I  could  find  no  instance  of  an  animal 
being  hide-bound  in  all  my  inquiiy.  One  very  in- 
telligent man,  who  acts  as  a  farrier,  told  me  that  he 
had  been  called  to  treat  cattle  suffering  from  acute 
symptoms  of  inflammation  o£  the  lining  membrane  of 
the  stomach  and  intestines.  These  animals,  he  said, 
had  a  difficulty  of  breathing,  and  the  disease  resulted 
from  feeding  on  grass  strongly  gased.  The  symptoms 
were  strictly  typical  of  the  effects  of  an  irritant  like 
chlorine.  This  same  observer  has  often  seen  infiltra- 
tion of  the  cellular  tissue  of  animals  after  they  have 
partaken  of  grass  which  has  been  gased ;  but  I  could 
not  attach  much  importance  to  that,  because  the  same 
affection  occurs  sometimes  in  animals  which  feed  on 
clover  in  healthy  districts.  It  was,  I  learned,  gene- 
rally accepted  that  sheep  waste  on  the  food  of  the 
districts  where  the  noxious  vapours  taint  the  grass. 
Horses  seem  rarely  affected,  probably  because  they 
are  fed  more  in  the  stable  on  fodder  brought  from 
other  districts.  Pigs  appear  to  escape  altogether.  I 
gathered  conclusive  evidence  that  the  ejnzootic  or 
epidemic  diseases,  cattle  plague,  pleuro-pneumonia, 
and  foot  and  mouth  disease  are  present  in  the  disti'icts 
at  times.  It  is  clear  therefore  that  the  vapours  have 
no  influence  in  preventing  the  spread  of  the  epidemic 
diseases  of  the  lower  animals  more  than  of  man. 
Those  are  the  observations  which  I  made  upon  health. 

2856.  {Chairman.)  You  have  stated  that,  with 
some  exceptions,  you  did  not  observe  any  distinct 
effect  upon  the  health  of  the  populations  adjacent  to 
these  alkali  works.  It  has  been  stated  by  many  wit- 
nesses here  that  while  they  themselves  observed  no 
effect  on  the  health  of  persons  usually  strong  aud  in 


good  health,  they  did  observe  a  considerable  aggra- 
vation of  certain  pulmonary  diseases ;  that  persons 
suflfering  from  sore  throat,  or  from  bronchitis,  or  from 
decline,  had  their  sufferings  much  aggravated  by  these 
vapours  ;  what  is  your  opinion  as  to  those  statements? 
— I  have  gathered  the  same  impression.  I  have  made 
that  statement  in  what  I  have  already  said  to  the 
Commissioners.  I  stated  that  there  was  the  excep- 
tion of  infantile  and  senile  bronchitis.  I  wanted  to 
see  first  whether  any  facts  with  regard  to  the  mor- 
tality woidd  be  shown  in  that  way.  I  was  not  long 
enough  in  the  districts  to  determine  whether  there 
was  any  aggravation  of  symptoms  ;  and  the  evidence 
which  I  got  on  that  matter  was  so  conflicting  that  I 
could  not  depend  upon  it ;  but  I  looked  to  the  mor- 
tality to  see  whether  there  was  a  difference  in  the 
mortality  in  those  districts.  I  examined  the  tables, 
which  would  give  direct  evidence,  and  I  did  see  one 
table  which  implied  that  the  mortality  from  bron- 
chitis was  increased  in  one  district,  namely,  the  dis- 
trict of  Runcorn.  I  should  say  that  that  should  be 
repeated  several  times,  and  should  be  a  statement  of 
several  years  before  it  could  be  accepted  as  indicating 
an  effect  on  the  mortality. 

2857.  It  was  stated  by  a  gentleman  who,  I  think, 
was  connected  -with  the  hospital  at  Prescot,  that  he 
observed  a  much  larger  proportion  of  cases  of  pul- 
monary disease  coming  fi-qm  these  districts  than  from 
other  districts,  although  he  was  not  prepared  to  give 
us  any  tabular  statements  to  that  eflfect.  Did  you 
happen  to  visit  the  hospital  at  Prescot  ? — I  did  not ; 
but  I  could  bring  forward  evidence  to  the  direct  con- 
trary, and  that  several  of  my  medical  brethren  do  say 
that  pulmonary  diseases,  barring  bronchitis,  are  less 
frequent.  I  think  that  there  is  nothing  decisive  on 
the  question. 

2858.  When  you  speak  of  anasmic  children,  those 
are  children  whose  blood,  I  suppose,  is  less  richly 
coloured  ? — Yes. 

2859.  Does  it  mean  that  in  those  children  the  blood 
is  ess  richly  coloured,  or  that  the  blood  is  of  a  weaker 
description  ? — That  it  is  less  richly  coloured.  . 

2860.  Would  those  children,  although  not  actually 
suffering  disease,  be  more  subject  to  complaints  than 
other  children  ? — Yes  ;  they  do  get  them  more  quickly. 

2861.  But  I  think  that  you  limited  your  observation 
as  to  anaemic  children  to  those  who  live  in  houses  on 
or  near  the  waste  heaps  ? — I  did  not  see  any  living 
upon  them,  but  near  them.  There  are  some,  I  believe, 
who  live  on  them,  but  I  did  not  find  them. 

2862.  You  are,  perhaps,  not  aware  that  in  St.  Helen's 
there  are  a  great  number  of  houses  actually  built  upon 
waste  heaps  ? — I  believe  so.    I  did  not  see  them. 

2863.  And  that  is  also  the  case  in  Liverpool  ? — 
Yes. 

2864.  Should  you  expect  that  the  inhabitants  of 
those  houses  would,  on  the  whole,  exhibit  a  low  state  o£ 
health  ? — I  should  think  that  those  were  practically 
extinct  heaps. 

2865.  But  I  was  told,  and  you  probably  have  also 
been  told,  that  when  the  drainage  was  brought  into 
contact  with  these  heaps  deletei'ious  effects  did  arise  ; 
would  you  expect  that  to  be  the  case  ? — Certainly. 

2866.  You  have  spoken  of  the  utter  absence  of 
vegetation  in  Widnes,  and  I  suppose  that  the  same 
would  apply,  more  or  less,  to  towns  similarly  situated  ? 
—Yes. 

2867.  Does  vegetation  in  towns  contribute  to  the 
health  of  the  inhabitants  ? — We  have  always  thought 
so.  It  has  been  the  view  down  to  this  time  that 
vegetation  is  actually  necessary  ;  that  has  been  the 
physiological  view  entertained.  I  should  not  have 
believed  the  fact,  a  priori,  that  there  could  have  been 
so  many  healthy  people  and  children  in  Widnes. 
It  is  from  the  double  respiration  that  the  vegetation 
takes  up  our  carbonic  acid,  and  gives  us  back  oxygen. 

2868.  Therefore  you  would  consider  that  the 
absence  of  vegetation  in  towns  militated  on  the  whole 
against  the  general  health  of  the  inhabitants  ? — I 
should. 

2869.  You  have  stated  that  in  the  case  of  an 
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Outbreak  of  typhoid  in  Widnes  you  would  not  be  at 
all  surprised  at  its  assuming  terrible  proportions  ? — 
Typhoid  or  typhus  ;  or  in  St.  Helen's. 

2870.  Were  you  able  to  obtain  any  evidence  of 
an  outbreak  of  those  diseases  in  those  towns  ? — No. 

2871.  Do  you  mean  to  say  that  no  case  in  either 
of  them  had  occurred  ? — There  were  isolated  cases, 
but  there  was  nothing  assuming  an  epidemic  form. 

2872.  I  think  you  said  that  you  had  examined  the 
districts  near  Swansea  ? — No,  not  personally,  but 
I  have  inquired  into  them.  I  have  seen  specimens 
of  animals  sent  from  there. 

2873.  You  stated  that  the  cattle  in  that  neighbour- 
hood were  wasted  by  diseases  which  were  unknown 
to  cattle  in  the  neighbourhood  of  these  Lancashire 
towns  ? — Yes,  as  far  as  I  know. 

2874.  Is  the  deposit  in  both  cases  the  same  ;  from 
your  medical  knowledge  would  you  expect  it  to  be 
the  same  ? — Yes ;  I  quite  expected  to  find  that 
peculiar  bone  disease  in  this  district. 

2875.  Can  you  account  for  its  absence  here? — I 
can  only  account  for  it  on  the  supposition  that  the 
disease  is  produced  by  sulphurous  acid  or  that 
oxydized  into  sulphuric  acid. 

2876.  Is  there  not  some  arsenical  deposit  supposed 
to  be  made  by  the  copper  works  ? — Not  on  the  grass. 
I  presume  that  there  is  here  less  sulphurous  acid 
present  than  in  the  Welsh  district. 

2877.  Would  you  attribute  anything  to  the  fact 
that  the  works  here  are  generally  placed  in  open 
districts  where  the  air  is  diffused  and  diluted  ;  whereas, 
in  the  case  of  the  Welsh  copper  works,  not  only  at 
Swansea,  but  at  Aberavon,  they  are  situated  in  rather 
deep  valleys.  Do  you  suppose  that  their  situation  would 
affect  the  results  of  the  noxious  vapour  ? — I  could 
not  account  for  it  on  that  ground,  because  in  Wales 
this  disease  has  been  known  to  exist  15  miles  from 
the  works. 

2878.  {Earl  Percy.)  You  have  stated  that  you 
suppose  that  this  disease  amongst  cattle  in  Wales  is 
owing  to  the  presence  of  sulphurous  acid  ? — Yes. 
I  should  say  that  that  was  indicated  synthetically 
in  rabbits,  by  feeding  them  on  leaves,  a  few  years  ago, 
charged  with  sulphurous  acid. 

2879.  Is  there  not  a  large  amount  of  sulphurous 
acid  given  off  from  coal  smoke  ? — Yes. 

2880.  Do  you  find  the  same  disease  in  smoky 
districts  ? — No.  That  would  not  give  sufficient  of 
itself.  It  does  not  extend  into  districts  where  the 
sulphurous  acid  is  simply  present  in  smoke. 

2881.  Have  you  any  reason  to  suppose  that  coal 
smoke  has  any  effect  upon  animal  life  ? — None. 

2882.  Or  upon  vegetable  life  ?— Yes ;  I  think 
that  possibly  it  may.  1  shall  refer  to  that  a  little 
further  on. 

2883.  You  let  fall  an  expression  about  these  waste 
heaps  ;  you  spoke,  I  think,  of  an  extinct  heap  ? — Yes. 

2884.  Are  you  of  opinion  that  these  heaps  ever 
become  extinct  ? — The  word  was  supplied  to  me  as 
referring  to  heaps  which  do  not  at  the  present  time 
give  off  any  odour,  though  at  one  time  they  did. 
My  informants  said  that  they  burnt  for  many  days  ; 
and  with  regard  to  two  sliown  to  me  where  I  could 
find  no  odour,  they  were  explained  to  me  as  "  extinct  " 
heaps,  as  though  the  process  had  practically  ceased 
from  some  cause. 

2885.  Although  there  was  moisture  coming  through 
them  ? — There  was  not  moisture  in  those  two  par- 
ticular heaps  when  I  looked  at  them. 

2886.  If  there  had  been  moisture,  do  you  not 
think  that  it  must  have  had  a  prejudicial  effect  ? — I 
cannot  positively  say.  The  term  was  one  rather 
supplied  to  me  than  my  own. 

2887.  And  you  cannot  fix  any  limit  of  time  in 
which  a  heap  probably  would  become  extinct  ? — I 
cannot. 

2888.  With  respect  to  bronchitis,  am  I  to  under- 
stand you  to  say  that  persons  are  more  predisposed 
to  bronchitis  in  these  districts,  or  simply  that  if  they 
have  the  disease  they  suffer  more  ? — If  they  have 
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the  disease,  they  suffer  more  ;  those  who  are  feeblest — 
the  young  and  the  old. 

2889.  But  there  is  no  predisposition  to  it  ? — I 
could  not  trace  any.  I  could  not  get  any  evidence 
to  satisfy  me  upon  that  matter.  I  should  infer  from 
the  effect  on  myself,  fro  in  "my  own  sensation,  that 
there  is. 

2890.  Under  the  head  of  bronchitis,  I  suppose 
would   include  asthma  ? — No.     Asthma   is  a 
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general  term  which  has  a  wide  meaning, 
could  not  include  it  under  that  head. 

2891.  {Professor  Roscoe.)  Are  you  going  to  favour 
the  Commissioners  with  your  opinion,  either  from 
your  own  experiments,  or  from  your  conclusions  with 
regard  to  the  experiments  of  others,  with  resi^ect  to 
the  effect  of  these  different  gases,  first  on 
and  afterwards  on  animal  life  separately  ? — Yes. 

2892.  That  will  come  ?— That  will  come. 

2893.  {3Ir.  Stevenson.)  Will  you  explain  what 
these  figures  refer  to  in  the  first  column,  which  are 
quoted  with  regard  to  the  comparative  mortality  ? — 
Yes.  These  are  taken  as  years  of  life  by  Dr.  Farr. 
He  has  classed  the  years  of  life  of  all  those  occupa- 
tions together.  There  are  three  years;  and  they  are, 
in  fact,  the  basis  . 

2894.  Is  that  the  number  of  persons  alive  ? — Yes. 

2895.  Has  that  to  be  divided  by  three  in  order  to 
get  the  average  number  alive  in  any  one  of  those 
years  ? — Yes. 

2896.  So  that  this  table  is  founded  upon  the  basis 
that  the  number  of  persons  in  the  class  described  as 
manufacturing  chemists  and  dye  and  colour  manu- 
facturers is  about  one-third  part  of  29,000  ? — Yes  ; 
in  those  whom  Dr.  Farr  placed  under  that  particular 
head. 

2897.  That  would  include  all  the  people  under  that 
head  in  England  and  Wales  ? — Yes  ;  in  those  years  of 
life.    He  takes  what  he  calls  the  years  of  life. 

2898.  Have  you  inquired  Avhether  the  number  of 
persons  to  whom  this  table  refers  corresponds  with  the 
actual  number  of  workmen  engaged  in  these  chemical 
works,  as  we  understand  them  here,  throughout  the 
country  ? — Yes  ;  those  who  are  returned  as  such. 

2899.  Have  you  taken  any  means  to  ascertain 
whether  those  who  are  returned  as  such  actually 
correspond  with  the  number  of  men  employed  in  the 


our  inquiry 


unfor- 
the 


works  which  are  the  subject  of 
Yes.    I  think  that  I  said  that  it  was  rather 
tunate  that  two  heads  Avere  placed  together 
present  table  by  the  Registrar  General. 

2900.  I  very  much  doubt  whether  these  numbers 
are  large  enough  to  include  all  the  men  employed  in 
alkali  works  ? — They  may  be  open  to  that  doubt. 

2901.  {Chairman.)  I  suppose  that  that  is  taken 
from  the  census  of  1871  ? — Yes.  A  great  many  men 
were  returned  as  labourers,  and  so  on. 

2902.  {3Ir.  Stevenson.)  Most  of  the  men  employed 
in  alkali  works,  that  not  being  a  profession  such  as 
that  of  a  blacksmith  or  a  joiner,  are  returned  simply 
as  labourers  ? — Yes.  The  table  is  open  to  that 
objection. 

2903.  And  if  they  are  returned  as  labourers,  the 
comparative  mortality  will  be  91  instead  of  124? — 
No.  Labourers  under  that  head  are  agricultural 
labourers. 

2904.  Under  what  head  will  the  labourers  Avho 
wheel  the  coals,  and  fire  the  furnace,  and  perforin  other 
operations  in  chemical  works,  be  included  ? — I  am 
afraid  that  they  are  not  very  accurately  included  in 
that  table.  If  you  go  through  the  table,  you  will  find 
another  set  of  labourers.  There  are  two  sets  :  there  are 
harbour  and  dock  labourers;  there  are  a  number  also, 
unfortunately,  included  under  the  head  of  the  iron, 
copper,  tin,  and  lead  manufactures.  I  thought  that 
there  was  another  heading,  including  that  special  class 
of  labourers,  the  same  as  the  dock  labourers  ;  it  seems 
that  that  is  not  so.  I  think  that  you  must  take^it  as 
representing  all  included  in  the  figures.  I 
that  there  was  another  table. 

2905.  Under  the  head  of  dye  and  colour  manufac- 
ture, would  not  the  workers  in  white  lead  be  included  ? 
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Dr.  B.  W.     — No,  I  think  not ;  tliey  would  come  under  another 
Richardson,  -u^nA 
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2  1     '       2906.  There  is  the  heading,  iron,  tin,  copper,  and 

17  Oct.  1876.   lead  manufacture  ? — ^Yes;  they  would  come,  I  think, 
 under  that  head. 

2907.  A  lead  manufacturer  is  not  a  white  lead 
manufacturer  ;  they  are  two  different  trades  ;  they  are 
made  in  two  different  places.  White  lead  is  made  in 
quite  a  different  form  from  metallic  lead  ? — I  think 
that  there  is  another  column  for  that  ;  but  it  might 
include  the  workers  in  white  lead. 

2908.  I  see  that  the  next  line  in  the  table  is  the 
occupation  of  hairdresser  ;  and  it  would  appear  that 
there  are  about  one-third  more  hairdressers  in  the 
kingdom  than  chemical  labourers  ? — ^Yes. 

2909.  Should  you  think  that  at  all  likely  ?— I  should 
think  it  very  probable ;  they  are  a  very  large  class. 

2910.  And  the  mortality  of  the  hairdressers  is  three 
more  to  the  hundred  ? — Yes ;  itjs  a  very  fatal  business  ; 
it  is  from  the  particles  of  dust. 

2911.  {Professor  Roscoe.)  I  wish  to  give  you  an 
opportunity  of  correcting  a  misapprehension  which 
might  possibly  arise.  When  you  stated  that  vege- 
tation in  a  town  was  healthy,  of  course  you  did  not 
mean  to  say  that  the  trees  in  a  town  were  the  source 
of  the  oxygen  for  the  inhabitants  ? — No. 

2912.  There  are  other  means  ? — There  are  other 
means,  of  course.  I  only  meant  that  they  were  puri- 
fiers, and  that  in  taking  from  us  one  agent  they  gave 
us  another. 

2913.  Still,  wind  and  diffusion  would,  of  course,  have 
a  much  greater  effect  than  trees  ? — ^Quite  so.  I  mean 
that. 

2914.  {Admiral  Hornby.')  Did  I  rightly  under- 
stand you  to  say  that  you  did  not  include  asthma  in 
pulmonary  complaints  ? — I  included  it  in  pulmonary 
complaints,  but  I  could  not  give  it  a  very  definite 
position.  There  is  a  form  of  asthma  which  is 
peculiarly  connected  with  dilatation  of  the  right  side 
of  the  heart,  and  there  is  another  form  which  is 
dyspeptic,  and  there  is  another  which  is  a  bronchial 
affection  ;  but  it  is  too  vague  a  term  to  be  applied. 

2915.  {Mr.  Wilbraham  Egerton.')  You  have  spoken 
of  the  extinct  waste  heaps ;  but  I  suppose  that  if,  after 
lying  dormant  for  a  long  time,  they  should  be 
disturbed  in  any  way,  as,  for  instance,  by  digging  a 
well  through  them,  or  if  houses  were  formed  upon 
waste  heaps,  digging  down  to  make  sewers  thereto, 
under  those  circumstances  they  might  give  out  noxious 
vapours  ? — I  should  think  so. 

2916-7.  {Chairman^  Will  you  state  the  nature  of  the 
different  vapour  gases  given  off  from  these  works  ? — 
Those  to  which  I  would  refer,  and  which  appear  to 
be  the  most  important  with  regard  to  their  effect  upon 
vegetation  and  animal  life,  are  hydrochloric  acid, 
chlorine,  sulphurous  acid,  and  sulphuretted  hydrogen, 
and  the  nitrous  vapours ;  but  to  the  nitrous  I  do  not 
attach  so  much  importance,  from  the  idea  that  they 
are  not  diffused  so  far,  or  that  they  produce  so  much 
effect.  I  find  that  in  some  works  other  vapours  are 
given  off ;  for  instance,  from  the  spelter  works  there 
emanate  fumes  of  chloride  of  ammonium,  of  ammonia, 
of  some  compound  ammonias  resulting  from  organic 
decomposition,  which  I  know  by  the  smell,  without 
defining  closely,  and  fumes  of  chloride  of  zinc.  I 
should  say,  as  to  those  vapours,  that  they  are  very 
disagreeable  to  breathe ;  and  the  zinc  fumes  condense 
on  plants,  and  I  have  no  doubt,  in  the  immediate 
neighbourhood  of  the  works,  are  injurious  to  plant 
life,  as  also  injurious  to  animal  life.  I  have  recently 
had  to  report  on  some  cases  where  men  were  injured 
by  the  fumes  deposited  on  the  lips.  I  do  not  think 
these  fumes  travel  far,  and  they  perhaps  do  not  produce 
any  injurious  effects  on  life  out  of  the  works.  Such 
works  are,  moreover,  exceptional.  My  attention  has 
been  confined  mainly  to  emanations  from  alkali  works. 
In  all  works  there  is,  in  addition  to  the  gases  evolved 
by  processes  of  manufacture,  the  smoke  which  is  due 
to  the  imperfect  combustion  of  coal.  This  smoke 
contains  sulphurous  acid,  and  free  carbon,  in  addition 
to  carbonic  acid  and  carbonic  oxide.    I  may  dismiss 


this  branch  of  the  subject  by  saying  that  the  sulphurous 
acid  of  the  smoke  must  be  set  down  in  the  other 
list  of  other  noxious  vapours. 

2918.  {Professm  Roscoe.)  With  regard  to  coal 
smoke,  can  you  give  the  Commissioners  any  idea  of 
the  quantity  of  sulphur  or  sulphurous  acid  which 
comes  away  from  smoke  ? — I  shall  have  something 
to  say,  a  little  further  on,  upon  that  point. 

2919.  Shall  you  give  your  opinion  further  on  as  to 
the  effects  of  the  sulphur  in  coal  smoke  ? — Yes. 

2920.  Do  you  consider  that  all  the  white  fumes 
that  we  see  going  away  from  chlorine  and  alkali 
works  are  due  to  acid  vapours  ? — Yes,  I  conceive  so, 
but  I  am  not  certain. 

2921.  Do  not  you  consider  that  a  considerable 
quantity  of  alkaline  salts  are  vapourized  in  black  ash 
furnaces  ? — It  may  be  so. 

2922.  {Mr.  Stevenson.)  Did  you  say  that  you 
thought  free  carbon  in  soot  had  any  injurious  effect 
on  vegetation  ? — I  have  no  evidence  as  to  that. 

2923.  {ChairmoM.)  Will  you  be  good  enough  to 
say  what,  in  your  opinion,  are  the  relative  effects  of 
these  gases  on  animals  and  vegetable  life  ? — Yes,  my 
Lord.  It  struck  me  that  it  was  very  important,  in 
studying  this  question,  to  carry  on  a  further  series  of 
experiments  than  those  which  were  carried  out  by 
Dr.  Angus  Smith,  Professor  Freytag,  Schroeder, 
Sir  Robert  Christison,  and  one  or  two  others  ; — first, 
by  repeating  their  experiments  on  the  different  gases, 
and  next  by  adding  to  those  results,  in  a  similar  way, 
with  regard  to  two  of  the  gases, — at  all  events,  chlo- 
rine and  hydrochloric  acid.  Previous  observers  had 
confined  their  attention,  I  think  exclusively,  to  sul- 
phurous acid.  I  am  sorry  to  say  that  the  time 
given  to  me  has  been  too  short  to  enable  me  to  do 
all  I  should  have  liked  to  have  done  in  the  matter. 

2924.  Are  you  still  continuing  your  experiments  ? 
■ — I  am  carrying  them  on  now.  I  built  a  small  con- 
servatory for  my  experimental  work,  which  was 
warmed  from  beneath  by  a  stove  that  admitted  pure 
air  which  had  been  warmed  by  gas  ;  and  the  consei-- 
vatory  was  so  arranged  that  the  gases  could  be  intro- 
duced at  the  top  or  at  the  bottom,  and  so  passed 
through  that  they  could  be  either  in  a  state  of  quiet- 
ness, in  a  gentle  current,  or  in  a  brisk  current.  The 
plants  were  placed  in  this  chamber,  and  they  were 
treated  with  different  proportions  of  the  vapours,  iu 
a  distinct  series  of  experiments.  The  chamber  holds 
25,000  cubic  inches.  I  also  made  some  smaller 
experiments  with  small  plants,  in  a  small  working 
chamber  which  was  most  convenient.  The  plants 
which  I  selected  for  experiment  were  firs,  myrtles, 
of  the  Reseda.  I  selected  those  two,  because  they  had 
been  in  the  hands  of  other  experimentalists,  with  some 
other  plants  which  had  not  been  experimented  upon, 
especially  one  which  I  selected  because  of  the  great 
resistance  it  offers,  and  as  being,  therefore,  a  good  test 
plant.  I  passed  the  gases  through  the  chamber  in 
different  proportions ;  sometimes  with  the  gases  at 
rest  upon  the  plants,  and  sometimes  with  the  gases 
passing  upon  them  in  a  current,  to  imitate  the  force 
of  the  wind.  I  collected  the  gases  in  a  large  bag, 
containing  15,000  cubic  inches  of  gas.  The  bag  was 
made  to  work  like  a  large  bellows,  and,  when  it  was 
inflated,  the  air  could  be  driven  through,  either 
gently  or  with  violence,  like  the  wind  ;  and  as  far  as 
I  could  represent  correctly  the  action  of  the  noxious 
vapours  or  gases,  I  did  so.  I  had  also  an  opportunity 
with  Mr.  Norman  Lockyer  of  observing  the  effect  of 
those  various  gases  on  light.  That  is  a  general 
description  of  the  course  I  pursued.  The  plants  ex- 
perimented upon  were  small  plants.  I  used  hardy 
cedars,  and  pines,  and  small  conservatory  plants, 
and  when  the  gases  were  passing  along  in  a  current 
the  air  was  constantly  changing.  I  also  combined  the 
three  gases;  I  worked  chlorine,  hydrochloric  acid, 
and  sulphurous  acid  together,  in  the  same  atmosphere, 
making  the  atmosphere  thereby  peculiarly  like  the 
atmosphere  which  we  smell  in  the  neighbourhood  of 
the  works.  The  general  conclusions  I  have  arrived 
at  in  respect  to  the  action  of  these  vapours  or  gases 
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are,  that,  of  them  all,  chlorine  is  the  most  destructive, 
and  the  most  rapidly  destructive,  of  vegetation  ;  that 
sulphurous  acid  is  the  next  most  destructive  ;  that 
hydrochloric  acid  is  the  next  in  order  destructive, 
and  this  whether  we  have  relation  to  the  time  of  the 
destruction,  or  to  the  intensity  of  the  destruction,  or  to 
the  smallness  or  largeness  of  the  quantity  destroyed, 
I  gather  that  the  action  of  the  gases  in  combination 
is  exti-emely  active,  sometimes  by  a  parching  effect  on 
the  plants.  The  chlorine,  when  it  takes  effect,  is 
almost  immediate  in  its  action,  producing  a  sudden 
dryness  and  shrivelling  of  the  leaves,  a  deep  yellow 
discolouration  and  death  of  the  plant  by  destruction 
of  the  leaf.  But  a  different  condition  of  leaf  is  pro- 
duced by  the  different  gases.  They  may  be  passing 
over  the  plants  for  some  hours  without  producing  any 
change  in  the  leaf,  in  the  case  of  some  plants,  while 
in  others  they  take  effect  directly.  The  chlorine, 
when  it  takes  effect,  is  almost  immediate  in  its  action, 
producing,  besides  dryness,  suddenly,  a  deep  yellow 
discolouration;  and  the  leaves  move;  they  take  on 
a  movement,  like  the  movements  of  what  we  called 
live  oats  when  you  put  them  into  water ;  there  is  a 
movement  through  the  leaves,  like  the  movement  of 
a  sensitive  plant ;  and  it  is  very  remarkable  to  see 
the  needles  of  the  pine  moving  in  this  way  under  the 
action  of  the  vapours.  In  some  plants  there  is  an 
intense  moisture  upon  the  leaf  before  the  leaf  dies ; 
then  the  leaf  falls  drooping  down  and  yellow,  perfectly 
moist,  and  suddenly  begins  to  dry.  If  you  remove 
the  plant  from  the  vapour,  it  becomes  quickly  dry, 
and  is  found  in  great  part  to  be  dead,  but  sometimes 
it  will  partly  recover.  I  have  a  plant  that  has  re- 
covered from  the  effect  just  at  that  stage.  I  may 
say  that  sulphurous  and  hydrochloric  acids  kill  more 
slowly,  and  do  not  produce  instant  dryness  of  leaf, 
tinless  the  air  be  extremely  dry.  The  presence  of 
•water  in  the  air  makes  a  marked  difference  in  the 
effect  of  all  the  gases,  and,  if  the  air  is  extremely  dry, 
the  effect  is,  to  a  certain  degree,  prevented.  I  have 
confirmed  the  experiments  which  Dr.  Angus  Smith 

Imade,  that,  with  a  perfectly  dry  atmosphere,  a  myrtle 
will  bear  4  per  cent,  of  the  acid,  for  12  hours,  without 
being  destroyed. 

2925.  {Professor  Roscoe.)  Of  which  acid  ? — The 
sulphurous  acid,  and  the  same  of  hydrochloric  acid. 
Leaves  will  become  dry,  and  yet  the  plant  will  not  be 
killed  if  there  is  a  great  dryness  of  atmosphere ;  but 
if  wet  is  allowed  to  drip  down  the  chamber  on  to  the 
plants,  the  destructive  effect  is  increased.  With  all  the 
plants  however,  if  there  is  an  excess  of  water  extend- 
ing to  the  production  of  rain  or  dew,  the  effect  is 
greatly  reduced.  If  there  is  a  moderate  quantity  of 
water  in  the  atmosphere,  the  effect  is  different.  Then 
il  may  remark  that  perennial  plants  are  less  easily 
affected  than  those  which  lose  the  leaf  in  the  autumn, 
and  that  some  plants  are  injured  within  three  days  by 
the  passage  over  them  in  cui'rent  of  an  air  containing 
one  part  in  50,000  of  the  gases, — such  plants  as  the 

E reseda,  the  little  cedar,  and  others.  I  found  these 
affected  in  three  days  by  the  passage  of  gaseous 
chlorine  in  air  containing  one  part  in  50,000  of  the 
gas  ;  they  were  not  killed  under  those  circumstances, 
but  they  became  dry.  On  most  of  the  plants,  one 
part  in  5,000  of  the  chlorine  produced  in  current 
an  action  in  12  hours.  A  great  deal  of  difference 
depends  on  the  mode  in  which  the  gases  are  ad- 
ministered. If  the  gas  is  administered  in  one  large 
quantity  and  is  allowed  to  pass  into  the  chamber,  so 
as  to  fall  upon  the  plant,  as  much  as  one  part  in  1,000 
may  be  introduced,  but  no  more  ;  plants  will  not  be 
severely  affected,  or  not  at  all.  It  seems  as  if  the  plant 
or  the  soil  absorbed  the  gas,  and  the  effect  of  it  is 
gone.  If  a  smaller  quantity,  say  one  part  in  5,000,  is 
repeated,  and  the  gas  is  put  in,  in  the  upper  part  of 
the  chamber,  every  six  hours,  so  as  to  keep  the  atmo- 
sphere constantly  charged,  then  the  efiect  begins  to 
appear  with  chlorine  in  the  course  of  12  hours  dis- 
;inctly,  with  sulphurous  acid  in  16  hours.  With 
bydrochloric  acid  it  is  36  hours  before  the  sanie 
amount  of  damage  is  done  in  12  hours  by  clllorine, 
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and  16  by  sulphurous  acid.    It  is  an  interesting  fact     Dr.  B.  IF 
that  tihlorine,  hydrochloric  acid,  and  sulphuirous  acid  Richardson,^ 
intercept  the  light  which  is  necessary  for  vegetation.  M.A^JF\B.S. 
Mr,  Norman  Lockyer.  in  reference  to  some  of  these  jg^g 

experiments,  has  suggested  that  it  was  the  mode  of   

action  of  these  gases  to  intei'cept  the  light  which  is 
essential  to  the  respiration  of  the  leaf.  I  went  on  one 
occasion  to  his  laboratory  at  Kensington,  and  witnessed 
some  of  his  experiments,  which  showed  clearly  that  it 
was  the  fact  (although  it  may  not  be  sufficient  to 
account  for  the  results)  that  in  the  presence  of  these 
gases  these  rays  of  light  necessary  for  vegetation  are 
cut  off  by  the  chlorine  especially,  in  the  relations  I 
have  named ; — by  the  chlorine  first,  then  by  the  sul- 
phurous acid,  and  then  by  the  hydrochloric  acid.  I 
think  the  whole  of  the  evidence  collected  on  this 
subject  points  out  that  the  mode  of  destruction  of  the 
plants  under  the  influence  of  the  gases  is  by  interter- 
ence  with  the  respiration  through  the  leaf, — I  can  gather 
no  other  reason, — and  that  the  disease  induced  is  like  the 
disease  in  the  animal  called  phthisis  pulmonalis  or 
pulmonary  consumption ;  it  is  the  same  disease  in 
another  way,  and  very  like  to  the  death  which  occurs 
from  the  arrest  of  respiration.  Some  further  experi- 
ments are  requisite,  as  to  the  action  of  these  acids  on 
soils,  to  see  whether  the  absorption  into  the  earth,  and 
the  effect  produced  through  the  earth,  might  not  have 
something  to  do  with  the  change.  It  appeared,  in 
the  most  rapid  experiments,  where  the  plant  is  killed 
in  12  hours  from  the  effects  of  chlorine,  that  the 
effects  were  identical  with  what  is  occurring  in  the 
districts  where  vegetation  is  destroyed.  I  infer  that 
the  plants  are  all  affected  through  the  leaf  at  this 
moment.  I  will  now  pass  to  the  effect  of  the  gases 
upon  animals.  I  have  made  no  special  research  on 
this  subject  now,  but  I  did  some  time  ago.  I  investi- 
gated, a  few  years  ago,  the  action  of  the  gases  I  have 
named,  and  also  of  sulphuretted  hydrogen, — I  specially 
refer  to  the  sulphuretted  hydrogen  and  chlorine, — and 
I  discovered  in  making  experiments  that  after  a  little 
while  there  is  a  tolerance  set  up,  in  regard  to  their 
action,  which  is  extremely  remarkable,  and  that  in  the 
case  of  chlorine  the  body  seems  to  become  accus- 
tomed to  it  to  some  extent.  On  one  occasion  I  found 
that  a  pig  could  take  daily  water  charged  with  chlorine, 
until  at  last  it  could  take  100  cubic  inches  of  chloriLto 
twice  in  a  day  with  other  food,  without  showing  anrj- 
indication  of  injury.  However,  when  the  quantity 
was  increased,  the  animal  began  to  waste,  and  showed 
symptoms  of  feebleness  from  the  waste,  but  it  re- 
covered again  when  the  gas  was  withdrawn.  With 
regard  to  sulphuretted  hydrogen,  I  hud  occasion  to 
make  a  number  of  researches,  and  I  found  that  air 
charged  with  it  in  the  proportion  of  1"714  per  cent, 
is  immediately  fatal  to  all  warm-blooded  animals ; 
and  that  in  the  proportion  of  0"205  per  cent,  in  air, 
it  produces  instant  insensibility,  like  chloroform ;  but 
the  insensibility  is  prolonged,  and  extends  over  six  or 
seven  hours,  with  feebleness  of  respiration  and  circu- 
lation, and  tremor  of  the  muscles.  When  diffused  in 
the  minute  proportion  of  0*056  per  cent.,  it  causes,  if 
it  be  inhaled  for  a  time,  nausea,  diarrhoea,  rapid  pulse, 
heat  of  the  surface  of  the  body,  and  all  the  symptoms 
of  continued  fever.  It  has  to  be  inhaled  systematically, 
and  in  a  confined  place,  to  produce  the  symptoms ; 
and  we  may  consider  that  at  that  point  of  dilution  it 
begins  to  lose  its  effect  as  a  direct  agent  for  producing 
these  symptoms.  From  what  I  have  since  observed 
in  the  neighbourhoods  of  alkali  works,  I  am  forced  to 
the  conclusion  that,  contrary  to  what  might  be 
expected,  a  tolerance  is  established  in  respect  of  effects 
of  this  gas  on  the  human  subject.  Men  who  are  accus- 
tomed to  it  unquestionably  work  in  an  atmosphere 
which  would  be  poisonous  to  men  or  animals  that  have 
never  been  subjected  to  it,  and  would  produce  very 
serious  symptoms. 

2926.  May  we  assume  generally  that  your  local 
observations  corresponded  with  the  experiments  you 
made  at  home  ? — Yes. 

2927.  Did  they  contradict  them  in  any  respect  ? — 
Not  in  any  respect. 
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MINUTES  OE'  Evidence  taken  isei^obe  tMe: 


Dr.  B.  W.        2928.  {Chairman.)   I  am  not  sure  whether  you 
Richardson,     have  stated  the  propoi^tions  in  which  chlorine,  sul- 
M.A.,  F.R.S.   pluirous  acid,  and  sulphuretted  hydrogen  are  to  be 
found  in  the  neighbourhood  of  the  works  ? — That  is  a 
17  Oct.  1876.    pQ^jjj.  ^]jg^^  J  specially  suggested  for  inquiry,  and  it  was 
to  have  been  carried  out.    I  attach  the  greatest  im- 
portance to  some  inquiry  to  be  instituted  in  the  neigh- 
bourhood of  these  works,  at  various  distances,  to 
ascertain  the  actual  amount  of  these  gases  in  the  atmo- 
sphere. 

2929.  You  have  stated  that  although  sulphurous 
acid  is  produced  from  coal,  so  far  as  you  haA^e  ascer- 
tained, animal  health  is  not  affected  by  it ;  does  vege- 
tation suffer  to  some  degree  ? — Yes. 

2930.  The  Commissioners  who  visited  St.  Helen's 
yesterday  were  informed  that  the  peculiar  combustion 
of  the  coal  i)y  the  manufacturers  alone,  apart  from  that 
used  for  domestic  purposes,  was  130,000  tons  per  week, 
or  6,500,000  tons  per  year.  Should  you  suppose, 
prima  facie^  that  the  amount  of  sulphurous  acid  evolved 
from  that  large  quantity  of  coal  consumed  within  a 
limited  space  would  produce  any  considerable  effect 
upon  vegetable  life  ? — It  would  add  largely  to  the 
effect,  but  I  think  it  would  not  produce  the  specific 
effects. 

2931.  By  itself,  do  you  mean  ? — Yes. 

2932.  You  gave  your  reason  why  sulphurous  acid 
from  coal  should  not  exhibit  the  effects  which  perhaps, 
piima  facie,  might  be  expected  from  it;  and  you  said, 
I  think,  that  the  proportions  of  sulphurous  acid  were 
small.  But  would  not  that  quantity  necessarily  be 
very  largely  increased,  and  up  to  danger  point,  if  there 
was  an  enormous  quantity  of  coal  consumed  within  a 
limited  area  ? — That  would  depend  very  much  upon 
the  quality  of  the  coal.  At  this  moment  it  is  not 
decided  what  proportion  of  sulphur  from  burning  coal 
is  given  out ;  it  has  been  estimated  in  two  distinct  pro- 
portions by  different  observers. 

2933.  Do  you  propose  to  make  any  investigations 
as  to  the  effect  which  the  addition  of  sulphurous  acid 
evolved  from  coal  may  have  upon  other  acids  ? — I 
should  be  glad  to  make  a  distinct  series  of  experiments 
as  to  the  effects  upon  vegetation  of  sulphurous  acid 
derived  from  the  coal  used. 

2934.  I  think  common  observation  shows  us  that 
the  damage  done  by  sulphurous  acid  evolved  from 
coal  on  animal  life  does  not,  at  any  rate,  extend 
nearly  so  far  as  it  does  in  the  case  of  sulphurous  acid 
derived  from  alkali  works  or  from  copper  works  ? — 
I  quite  agree  with  that,  where  they  simply  burn  coal. 

2935.  Do  you  think  that  the  difference  has  been 
satisfactorily  accounted  for  as  yet  ? — I  think  so.  I 
think  that  it  arises  from  fome  additional  escape  of 
sulphurous  acid  from  the  works,  independently  of  the 
smoke. 

2936.  You  think  that  smoke  alone  is  not  sufficient 
to  produce  it  ? — I  infer  that. 

2937.  You  have  found  the  efl'ects  of  sulphuretted 
hydrogen  to  be  very  injurious,  although  less  injurious 
than  those  of  chlorine  and  sulphurous  acid,  on  vege- 
table life  ? — I  consider  that  that  is  a  question  to  be  yet 
studied. 

2938.  Did  you  not  give  the  results  of  some  experi- 
ments on  animal  life  ? — Yes  ;  but  upon  vegetable  life, 
whether  it  produces  an  effect  for  good  or  for  evil,  I 
have  no  evidence. 

2939.  Have  you  breathed  the  air,  under  advan- 
tageous circumstances,  for  experiments,  in  the  neigh- 
bourhood of  Sankey  Brook  ? — I  know  the  brook  ;  the 
air  is  very  bad. 

2940.  Did  you  hear  the  evidence  given  by  Canon 
Hopwood,  the  rector  of  a  living  through  which  this 
brook  flows,  and  who  spoke  of  its  effect  upon  his  own 
enjoyment  of  life,  as  well  as  upon  the  health  of  Mrs. 
Hopwood  ? — No  ;  but  I  know  that  there  is  general 
experience  of  great  discomfort  from  the  breathing  of 
the  air  on  all  sides.  Even  the  manufacturers  have 
told  me  of  the  extreme  discomfort  they  suffered,  apart 
from  disease. 

2941.  Did  that  expression  of  discomfort  coincide 


with  what  you  would  have  expected  from  your  own 
experience  ? — Quite  so. 

2942.  (  £'arZ  Percy  ^  What  is  the  amount  of  moisture 
in  the  air  of  South  Lancashire  ? — Speaking  from  my 
own  experiments,  I  cannot  express  any  definite  opinion 
upon  that. 

2943.  It  is,  no  doubt,  a  moist  climate  ? — Yes, 

2944.  Do  you  think  that  practically  the  interception 
of  the  blue  rays  can  have  any  effect  upon  vegetation  ? 
— I  think  not.  I  think  it  is  a  possible  cause.  It  is  a 
most  interesting  and  remarkable  observation,  but  I 
am  not  prepared  to  say  that  it  is  the  cause  of  de- 
struction. 

2945.  Would  the  effect  of  intercepting  the  blue  rays 
be  more  detrimental  to  vegetation  than  the  intercep- 
tion of  any  other  rays  ? — There  is,  I  believe,  some 
general  effect  at  work  which  does  not  affect  animal 
life,  but  does  affect  vegetation ;  and  it  might  have 
some  relation  to  light  in  that  way.  It  seems 
plausible,  but  I  do  not  attach  more  importance  to  the 
observation  than  that  it  should  be  recorded  as  a 
matter  for  further  observation. 

2946.  Is  it  the  fact  that  the  blue  rays  are  less 
necessary  to  animal  life  than  to  vegetable  life  ? — Yes, 
I  should  say  so. 

2947.  Are  any  experiments  now  being  carried  on 
to  ascertain  the  amount  of  vapours  in  the  air  in  the 
neighbourhood  of  alkali  works  ? — No ;  that  is  a  point 
that  requires  investigation. 

2948.  Such  experiments  are  not,  to  your  knowledge, 
being  carried  out  ? — I  think  not. 

2949.  {Professor  Roscoe.)  Are  you  not  aware  that  in 
the  seventh  annual  report  of  inspection  by  Dr.  Angus 
Smith  for  the  year  1 870  there  is  a  large  number  of  tables 
given,  amongst  which  may  be  found  the  composition 
of  the  air  in  various  towns,  both  with  regard  to  tho 
hydrochloric  and  the  sulphurous  acids,  showing  the 
difference,  for  example,  in  the  amount  of  hydrochloric 
acid  contained  in  the  air  of  a  variety  of  places,  where 
works  are,  and  where  they  are  not  ? — I  must  have 
seen  it. 

2950.  For  instance,  for  St.  Helen's  I  find  the  figures 
given,  both  for  hydrochloric  acid  and  sulphurous  acid; 
also  for  Runcorn.  I  find  also  a  comparison  of  those 
towns  with  Manchester  and  Glasgow,  and  generally  with 
towns  as  well  as  with  country  places  in  England  and 
Scotland.  There  is  also  a  description  of  the  composi- 
tion of  the  air  in  the  neighbourhood  of  alkali  works 
standing  alone  ? — Then  I  would  withdraw  what  I 
have  before  said.    I  was  not  aware  of  that. 

2951.  There  is  no  doubt,  although  more  remains  to 
be  done,  that  we  have  some  information  on  the  sub- 
ject?— Yes,  and  I  am  obliged  to  you  for  giving 
me  the  opportunity  of  knowing  it.  It  had  escaped 
me. 

2952.  I  believe  that  in  Dr.  Angus  Smith's  pub- 
lished works  on  air  and  rain  you  will  find  a  still 
larger  number  of  these  observations  ? — I  am  much 
obliged  for  the  correction. 

2953.  Are  you  personally  acquainted  with  the  dis- 
tricts in  which  large  quantities  of  coal  alone  are  burnt  ? 
I  am  desirous  to  obtain  an  opinion  from  you  respecting 
the  action  of  vapour  and  smoke,  and  to  differentiate, 
if  possible,  coal  smoke  from  fumes  characteristic  of 
alkali  works.  Take,  for  instance,  the  district  known 
as  the  Black  Country,  about  Dudley  ;  can  you  give  the 
Commissioners  any  information  as  to  the  condition  of 
vegetation  there,  where  there  are  no  alkali  works  ? — 
I  have  been  through  that  district  several  times,  but 
nothing  struck  me  as  showing  any  special  destruction 
of  vegetation  there  ;  but  I  should  not  like  to  make  any 
statement  upon  the  subject  without  making  some 
special  inquiry. 

2954.  As  to  the  amount  of  sulphur  coming  away  in 
coal  smoke,  you  have  stated  that  several  views  are 
entertained  upon  that  subject.  I  should  like  to  ask 
you  whether  you  consider  that  half  the  total  quantity 
of  sulphur  contained  in  coal  comes  away  as  sulphu- 
rous acid  ? — I  think  I  have  made  a  note  that  half 
the  quantity  is  retained,  with  other  earthy  bases, 
possibly.    I  have  made  no  experiments  myself,  but  I 
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recollect  some  very  interesting  correspondence  on  the 
subject,  in  which,  I  think,  Mr.  Grace  Calvert  was 
concerned. 

2955.  Presuming  that  one  half  of  the  sulphur  was 
set^free,  that  would  of  course,  in  a  place  like  Widnes, 
for  example,  give  a  very  large  figure  to  represent  the 
total  quantity  of  sulphur  given  off  ? — ^Yes. 

2956.  Taking  into  account  the  amount  of  sulphur 
coming  from  coal,  and  the  dilution  which  the  smoke 
undergoes,  in  what  way  do  you  consider  that  that 
dilution  would  act,  entertaining  the  views  you  do  as 
to  the  relative  effects  of  the  sulphurous  acid  given  off 
by  coal,  and  that  emitted  from  chemical  works  particu- 
larly ?  I  think  they  Avould  act  together.    1  can  see 

no  distinction. 

2957.  But  with  regard  to  the  amount  of  the  one, 
and  the  amount  of  the  other,  what  should  you  say  as 
to  their  relative  effects  ?— It  would  depend  entirely 
upon  the  estimate  of  the  amount  of  suli^hurous  acid 
given  off  from  the  chemical  works,  and  the  number  of 
the  collieries. 

2958.  Have  you  made  any  estimate  of  the  total 
amount  of  sulphur  given  out  from  coal? — It  is  very 
large,  I  have  no  doubt.  Supposing  there  is  two  per 
cent,  of  sulphur  in  coal,  we  fix  it  at  one  per  cent.  I 
think  I  made  an  estimate,  but  I  have,  perhaps,  not  suffi- 
cient local  knowledge  to  say.  I  think  it  is  probable  that 
there  are  in  Widnes  40  tons  of  sulphurous  acid  in  a 
day  from  coal ;  that  is,  if  it  were  all  burnt,  it  would 
equal  40  tons  of  sulphurous  acid  ;  that  would  be  about 
240  tons  a  Aveek  of  sulphurous  acid  produced,  or  about 
12,000  tons  a  year,  for  50  working  weeks.  If  that 
goes  into  sulphurous  acid,  it  would  be  equivalent  to 
18,000  tons  of  sulphuric  acid  distributed  in  the  air, 
the  quantity  of  sulphur  being,  at  that  rate,  one  per 
cent.    That  would  be  a  large  quantity. 

2959.  If  there  were  no  chemical  works  at  all  at 
Widnes,  but  this  quantity  of  coal  was  burnt,  would  the 
effect  upon  vegetation  be  as  serious,  or  in  what  pro- 
portion, compared  with  what  it  is  at  present  ? — Ex- 
cluding hydrochloric  acid,  chlorine,  and  all  others  ? 

2960.  Yes.  Take  the  sulphur  from  the  coal  alone  ? 
— I  think  it  would  be  the  same  as  in  the  Black  Country 
under  those  circumstances,— that  is,  the  effect  upon  the 
vegetation, — which  Avould  be  entirely  different  from 
what  it  is  at  present. 

2961.  You  cannot  precisely  tell  us  what  the  injury 
done  to  the  vegetation  in  the  Black  Country  is  ? — No. 
It  is  not  the  same  us  in  this;  that  is  all  I  re- 
member. 

2962.  Have  you  observed,  speaking  now  of  the 


action  of  chlorine  upon  plants,  any  difference  between 
the  action  in  the  sun-light  and  out  of  the  i-un  light  ? 
— Ko,  I  have  not.  Some  observations  have  been  made 
as  to  sulphurous  acid  under  the  same  circumstances, 
and  it  has  b3en  assumed  that  sun -light  assists  sulphu- 
rous acid  in  the  destruction  of  the  leaf.  I  think 
those  observations  were  made  by  Schroeder. 

2963.  {3Ir.  Slcvenson.)  I  presume  that  in  the 
experimental  conservatory  you  have  spoken  of,  you 
used  pure  gases  that  you  made  for  the  purpose? — 
Yes. 

2964.  The  sulphurous  acid  would  have  been  pure  ? 
—Yes. 

2965.  If  in  the  passage  of  the  sulphurous  acid 
through  the  air,  it  became  oxydized  into  sulphuric 
acid,  its  effects  wovdd  even  be  greater  than  what  you 
observed  in  your  experiments  ? — I  made  some  corre- 
sponding experiments,  I  forgot  to  speak,  by  allow- 
ing the  sulphurous  acid  to  stand  until  it  had  under- 
gone oxydation  in  a  sufficient  quantity,  and  then  spray- 
ing that  solution  on  to  plants  in  a  fine  spray.  My 
impression  is  that  the  injury  is  about  the  same.  I 
think  the  activity  would  be  about  the  same,  but  I  am 
not  very  well  prepared  to  answer  that  question. 

2966.  In  using  a  mixture  of  one  five-thousandth 
part  of  these  gases,  I  think  you  said  you  found  that 
tli(!  chlorine  would  produce  effects  in  twelve  hours, 
sulpliurous  nciil  in  sixteen  hours,  and  liydrochloric 
acid  ill  thirty-six  hours? — Yes. 

2967.  Tlie  hydrochloric  acid  assumes  no  increased 

39887.  N 


intensity  in  passing  through  the  air,  although  the  sulphu- 
rous acid  may  ? — I  think  not,  as  you  say ;  it  remains 
still. 

2968.  And  you  found  that  it  toofe, thirty-six  hours 
to  affect  a  plant  confined  ^s  you  confined  it  in  your 
experiments  ? — Yes,  in  the  proportion  I  have  named. 

2969.  Are  you  aware  that  the  dilution  test  required 
by  the  amended  Act  is  equivalent  to  about  double  the 
amount  of  gas  you  experimented  upon  ;  so  that  while 
you  took  one  five-thousandth  part  of  muriatic  acid,  the 
dilution  test  required  by  the  Act  is  about  the  two 
thousand  seven  hundredth  part  of  muriatic  acid  ? — 
Yes. 

2970.  While,  in  your  experiments,  the  plant  was 
exposed  directly  to  the  gas,  in  the  other  case  the  gas 
must  actually  travel  all  the  way  from  the  chimney  to 
reach  the  plant,  which  it  may  injure,  if  it  does  injure 
it Yes. 

2971.  Do  you  consider  that  your  experiment  was 
somewhere  about  equivalent  to,  or  bore  a  pro- 
portionate relation  to  the  actual  effect  of  muriatic 
acid  escaping  from  alkali  works,  not  exceeding  the 
dilution  required  by  the  Act  ? — I  could  not  estimate 
that,  unless  we  could  obtain  the  amount  of  the  acid 
going  off  according  to  the  rate  at  which  it  is  progress- 
ing at  all  times,  and  the  number  of  places  from  which 
it  emanates.  We  could  only  estimate  any  of  its  effects 
upon  the  district,  when  we  have  those  facts  before  us. 
The  result  of  my  experiments  is  to  show  that  the 
destructive  power  of  hydrochloric  acid  is  less  than  that 
of  chlorine  or  of  sulphurous  acid. 

2972.  With  regard  to  the  effect  of  sulphuretted 
hydrogen  on  animal  life,  you  mentioned  that  a  certain 
mixture  proved  fatal ;  upon  what  animals  did  you 
try  your  experiments  ? — Those  experiments  were 
made,  one  on  a  dog  that  was  going  to  be  killed,  and  an 
experiment  was  also  made  upon  a  sheep,  and  it  pro- 
duced death  instantaneously.  I  thought  once  of  in- 
troducing this  gas  as  a  means  of  destroying  animals 
without  pain  ;  it  is  a  mcst  sudden  mode  of  death. 

2973.  {Mr.  Wilhraham  Egcrton.)  Can  you  tell  us 
whether  the  chloride  of  ammonium,  which  I  understood 
you  to  say  escapes  from  spelter  works,  or  pure 
ammonia,  is  injurious  to  health  or  vegetation  ? — I 
cannot  answer  for  spelter  works,  I  am  aware  of  the 
action  of  pure  ammonia,  and  that  it  is  not  specially 
injurious  to  life,  unless  it  is  taken  in  quantity  sufficient 
to  kill  at  once. 

2974.  Is  it  not  injurious  to  vegetation.' — No;  it 
may  be  favourable  to  vegetation. 

2975.  Are  you  aware  of  any  process  of  making 
alkali  which  does  not  produce  any  waste  at  all  ? — Not 
practically. 

2976.  Are  you  aware  that  there  is  a  process  of 
making  alkali  by  the  ammonia  process  ? — I  know  that 
there  are  modes. 

2977.  But  you  do  not  know  whether,  or  not,  they 
produce  waste  ? — No. 

2978.  Y''ou  are  aware  that  ammonia  would  be  favour- 
able to  vegetation  ? — I  should  say  so  ;  but  I  cannot 
answer  that  question  definitely. 

2979.  {Chairman})  I  suppose  it  may  be  assumed 
that  the  sulphurous  acid  produced  from  the  various 
materials  is  the  same  ? — Yes. 

2980.  Would  you  have  expected,  a  priori,  that  the 
12,000  tons  which  you  say  may  be  assumed  to  be 
evolved  from  the  coal  consumed  at  Widnes  and 
Runcorn,  would,  unaided  by  any  other  noxious  vapours, 
produce  a  sensible  effect  upon  vegetation  ? — I  can  only 
judge  of  that  from  what  I  have  observed  in  other 
districts,  and  I  should  say  not ;  the  quantity  not 
being  sufficient.  It  is  quite  Avroiig,  however,  to  be 
dogmatic  upon  such  a  question.  There  have  been  no 
experiments,  I  infer,  iipon  it. 

2981.  Have  you  made  any  observations  on  the 
various  modes  by  which  the  air  is  charged  with  noxious 
vapours  in  the  neighbourhood  of  chemical  works  ? — 
Yes. 

2982.  Have  the  goodness  lo  slate  them  ?— T  will  do 
so  ;  1)ut  I  find  that  I  have  omitted  one  point  with 
regard  to  diffusion,  to  v/hich  I  was  referred. 


Dr.  B.  W. 
Richardson, 
M.A.,  F.R.S. 

17  Oct.  1876. 
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Dr.  B.  W.        2983.  Have  you  made   any  observations  on  the 
Richardson,     diffusion  of  vapours  in  the  air ;  their  conveyance  by 
M.A.,  F.R.S.    ^jjg  air  through  the  districts  in  which  they  are  given 
17  Oct~1876  their   etfects  on  vegetation  ? — I  have,  I 

 '    endeavoured,  in  my  inspection,  to  determine  the  extent 

of  action  of  the  vapours  from  works,  and  of  their 
diffusion.  As  a  rule,  the  chlorine  and  other  vapours 
are  so  commingled  that  it  is  not  easy  to  distinguish 
them  by  their  odour,  though  the  odour  of  each  is 
distinctive  enough  to  those  who  work  with  them.  I 
have  occasionally  been  able  to  recognize  them  in- 
dividually by  this  test ;  and  on  one  occasion,  when  to 
the  vdnd  side  of  the  works,  I  could  clearly  distinguish 
chlorine  at  a  distance  of  two  miles.  Beyond  this,  the 
distinction  is  difficult,  if  not  impossible.  Sulphuretted 
hydrogen  is  more  distinguishable,  and  may  be  detected, 
when  the  wind  is  favourable,  at  a  distance  of  several 
miles; — I  have  no  doubt,  at  as  many  as  five  miles  at 
least ;  probably  further.  The  effects  of  those  vapours 
which  are  destructive  to  vegetation  are  most  distinct 
and  noticeable  in  localities  which  are  most  exposed  to 
the  winds  bearing  the  vapours.  Those  spots  in  the 
districts  I  visited  were  most  affected  in  the  south- 
easterly and  north-easterly  direction  from  works ;  that 
is,  by  winds  coming  over  the  works  to  them  from  the 
north-west  and  the  south-east.  The  mischief  is  most 
definite  in  these  Mnes  of  wind,  for  a  distance  of  from 
two  to  three  miles  ;  it  is  then  reduced,  but  it  is  trace- 
able for  some  miles  further.  In  one  case  I  traced  it, 
by  the  direction  of  the  injury  to  the  trees,  a  distance 
of  six  and  a  half  miles,  which  is,  I  believe,  its  limit  at 
present.  The  distance,  however,  to  which  the  vapours 
travel  and  destroy  depends  on  the  size  of  the  centre 
from  which  they  emanate.  The  Belgian  reporters  in 
1854  said  that  the  influence  of  the  vapours  in  the 
direction  of  the  dominant  winds  did  not  extend  beyond 
2,000  metres  as  a  maximum,  a  distance  of  about  a  mile 
and  a  half ;  and  this  is  the  case  where  only  a  few 
works  are  clustered  together.  But  when  a  great 
centre,  like  that  at  Widnes,  for  example,  is  formed, 
the  body  of  vapours  to  be  distributed  by  the  winds 
themselves  is  so  enormous  that  the  line  of  the  mischief 
is  extended  further  and  further,  and  by  still  enlarging 
the  centre  might  be  extended  indefinitely.  It  is  a  case 
of  man  overcoming  nature.  In  some  localities,  where 
there  is  protection  from  the  winds  charged  with  the 
devastating  vapours,  there  is  remakable  immunity  from 
injury  to  vegetation,  even  near  to  works.  My  atten- 
tion was  also  directed  to  the  circumstance  that 
vegetation  may  be  healthy  close  under  the  works.  The 
explanation  of  this  is  simple  :  it  is  that  the  vapours 
at  first  are  fraised  for  a  distance  from  the  earth,  and 
descend  like  water,  and,  indeed,  in  combination  with 
water.  They  are  borne,  practically,  like  clouds,  and 
break  up  at  a  distance  from  the  points  where  they  are 
formed.  I  saw  some  very  fine  vegetation  within  a 
mile  of  the  works  1  visited,  and  in  many  places  the 
vegetation  is  very  good  ;  but  the  outside  extent  of  the 
mischief  I  would  put  at  six  miles  and  a  half,  under 
the  most  favourable  circumstances. 

2984.  Do  you  think  there  is  any  possibility  of 
ascertaining  the  mischief  that  is  done  to  vegetation  at 
that  distance  ? — It  is  sufficient  to  mark  a  tree. 

2985.  To  affect  its  vital  powers  ? — I  think  so. 

2986.  You  have  stated  that  you  have  been  able  to 
distinguish  at  a  distance  of  about  two  miles  by  the 
smell  ? — Yes. 

2987.  Do  you  think  that  when  you  can  distinguish 
it  by  the  smell  it  is  injurious  ? — Yes,  I  think  so  ; 
specially  injurious. 

2988.  (Admiral  Hornby.^  At  such  a  distance  as 
six  miles,  or  six  miles  and  a  half,  would  the  chlorine 
only  affect  the  luxuriance  and  property  of  a  tree,  or 
woiild  it  in  time  kill  it  ? — It  would  in  time  kill  it. 

2989.  (Mr.  Wilbraham  Egerton.)  Could  you,  from 
the  observations  made  in  your  conservatory  on  the 
effects  produced  on  vegetation,  when  you  saw  vegeta- 
tion affected,  trace  the  damage  to  the  particular  source 
from  which  it  came,  whether  to  chlorine  or  to  sul- 
phurous acid  ? — Yes,  I  think  I  could. 

2990.  Would  that  help  you  to  determine  the  works 


from  which  damage  might  arise  supposing  one  giving 
off  chlorine,  another  hydrochloric  acid,  and  another 
sulphurous  acid  ? — I  am  not  skilled  enough  to  say  that 
mth  regard  to  a  works,  but  I  think  I  could.  I  should 
not  like  to  make  a  statement  in  a  court  of  justice  to 
that  effect. 

2991.  You  would  have  the  impression  that  you 
could  tell,  but  it  would  not  amount  to  absolute  cer- 
tainty ? — Just  so. 

2992.  Have  you  made  any  observations  on  the  various 
modes  by  which  the  air  is  charged  by  noxious  vapours 
in  the  neighbourhood  of  works  ? — I  have  been  allowed 
by  several  manufacturers,  with  the  greatest  courtesy, 
to  inspect  their  works,  and  to  look  into  everything.  I, 
am  glad  to  have  the  opportunity  of  acknowledging 
the  great  courtesy  with  which,  in  most  instances,  I 
was  received ;  and  I  have  derived  much  of  the  informa- 
tion I  have  from  those  observations.  I  should  attach 
but  little  importance  to  what  is  allowed  to  escape 
within  the  works,  that  is,  from  the  furnaces.  I  have 
stood  in  the  current  of  the  furnaces,  in  works,  when 
the  furnaces  were  emptied,  and  I  observed  very  little 
escape.  This  was  on  many  occasions.  Even  in  the 
works  themselves  I  could  detect  but  little  from  that 
source, 

2993.  Are  you  speaking  now  of  various  works,  or 
of  some  particularly  well  managed  works  ? — I  may 
speak  of  them  generally  upon  this  particular  point. 
There  is  a  difference,  I  have  no  doubt,  in  some  works. 
Some  works  are  so  skilfully  managed  that  there  is 
really  no  perceptible  offence,  but  in  others  I  have 
found  some  escape.  Then  there  is  a  mode  of  escape  of 
the  acids  from  the  condensing  towers,  that  is  a  mode 
of  escape  independently  of  the  chimney  ;  of  course 
that  is  the  gi-eat  outlet,  but  independently  of  that 
there  is  a  mode  of  escape  from  the  condensing  towers, 
I  have  found,  not  unfrequently,  that  an  accident  had 
occurred,  and  that  a  tower  had  a  hole  in  it,  and  that 
the  gas  was  escaping  occasionally, 

2994.  On  those  occasions  did  you  observe  any  great 
alacrity  on  the  part  of  the  manufacturers  to  remedy 
the  evil,  and  to  prevent  the  escape  of  the  gas  ? — They 
have  told  me  that  the  hole  v/as  going  to  be  mended, 
which  was  a  matter  I  did  not  ask  about,  not  wishing 
to  be  critical  in  any  way ;  that  was  not  my  object ; 
but  there  was  escape,  and  I  should  think  that  the 
escape  might  at  times  have  been  very  large.  The 
tower  appeared  to  have  fallen  out  of  repair  rapidly,  a 
stone  being  out  in  one  place  or  another.  It  is  not  to 
be  denied  that  one  source  of  escape  is  from  the  towers. 

2995.  (Mr.  Stevenson.)  Are  you  speaking  of  lead 
or  of  stone  towers  ? — Of  stone  towers.  From  the 
lead  towers  the  escape  in  all  cases  was  very  small.  In 
the  very  best  works  I  should  say  that,  practically, 
there  was  no  escape.  I  did  find  instances  in  which 
there  were  escapes  of  sulphurous  acid  from  lead 
towers,  but  very  little.  I  may  say  that  1  noticed  no 
escape  of  nitrons  fumes  in  any  works ;  I  hear  that 
sometimes  there  is  a  great  escape  of  nitrous  fumes, 
but  it  did  not  occur  in  the  works  that  I  visited ;  and 
unless  those  who  were  guiding  me  had  showed  me, 
as  an  experiment,  the  escape  of  nitrous  fumes,  I 
should  not  have  recognised  it.  In  one  work  that  I 
visited  the  proprietor  was  kind  enoiTgh  to  show  me 
several  times  an  escape  of  nitrous  fumes. 

2996.  Were  nitrous  less  observable  by  the  eye  than 
other  fumes  ? — Y'es,  and  unless  they  had  been  shown 
to  me  I  should  not  have  been  conscious  from  any 
sense  of  the  presence  of  nitrous  fumes.  As  a  rule  I 
did  not  find  them.  But  this  is  most  important :  in  all 
the  works,  from  one  cause  or  another,  the  escape  of 
chlorine  was  observable.  It  is  impossible  to  go  into 
any  works  without  recognizing,  where  chloride  of  lime 
has  been  made,  the  smell  of  chlorine.  In  passing  by 
the  works  you  are  sure  to  detect  the  escape  of  chlorine ; 
and  that  is,  to  my  mind,  the  most  important  of  all  the 
facts.  I  think  it  is  inevitable  that  there  will  be  an 
escape  of  chlorine  on  a  large  scale  from  the  Avorks 
as  they  are  at  present  carried  on.  I  believe  that  those 
serious  accidents  of  which  we  have  heard,  of  persons 
being  affected,  as  in  the  case  of  the  clergyman  at 
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Widnes,  are  attributable  to  chlorine.  From  all  I  have 
observed  upon  the  subject,  chlorine  escapes  from  the 
chambers ;  in  some  places  from  accidents  to  the 
windows ;  sometimes  the  glass  is  put  into  the  walls,  in 
fact,  always,  I  think,  on  one  side,  and  then  the  glass 
gives  way,  and  there  is  an  escape  in  that  way.  Then 
there  is  an  escape  on  the  opening  of  the  chambers  to 
take  out  the  chlorine.  I  should  think  it  is  almost 
beyond  the  control  of  the  manufacturers  to  govern  the 
men,  supposing  it  happens  that  they  allow  an  escape 
of  chlorine  under  these  circumstances,  and  that  is  a 
serious  matter  as  to  the  effect  upon  vegetation.  I  take 
it  that  such  an  escape  of  chlorine  from  the  works  as 
that  has  not  been  provided  for  by  any  legislation  with 
a  view  to  its  prevention.  These  are  the  sources  of 
the  gases  :  hydrochloric  acid  from  the  condensers ; 
sulphurous  acid  in  very  small  quantities  from  the 
furnaces  ;  chlorine  freely  from  the  chlorine  chambers. 
Then  there  is  an  escape  of  sulphuretted  hydrogen 
from  the  refuse  heaps.  The  final  conclusion  which  I 
have  arrived  at  is  this  :  that  from  the  works  alto- 
gether there  must  be  a  certain  amount  of  accidental 
escape  under  the  best  circumstances.  But  1  think 
that  if  there  was  perfect  condensation,  and  perfect 
removal  of  the  chlorine  from  the  outside,  these  acci- 
dental mistakes  within  the  works  would  not  affect  the 
general  question  at  all. 

2997.  I  think  you  stated  that  the  escape  from  the 
condensing  towers  was  greatest  when  the  towers  were 
built  of  stone  ? — They  are  all  built  of  stone,  I  think. 
I  am  speaking  of  the  hydrochloric  acid  towers. 

2998.  They  are  not  all  similarly  constructed,  are 
they  ? — I  believe  so. 

2999.  Was  the  escape  from  the  towers,  and  not  from 
the  pipes  ? — In  two  cases  I  saw  an  extensive  escape  at 
the  connection  of  the  pipes,  and  through  the  towers. 

3000.  You  have  stated  that  you  have  observed  the 
escape  of  chlorine  ;  from  whence  does  it  escape  ? — 
Sometimes  it  escapes  accidentally  from  an  opening,  a 
window  for  instance,  or  from  a  door,  the  chlorine 
chamber  not  being  properly  secured  when  the  wind 
comes  ;  and  from  the  chamber  opposite  to  the  opening, 
from  the  other  side  of  the  door ;  the  chlorine  is 
carried  out  also  from  the  windows. 

3001.  Would  the  chlorine  in  that  way  be  carried 
very  far  from  the  works  ? — I  believe  that  the  main 
escape  occurs  at  the  time  when  the  chambers  are 
emptied,  and  tiien  it  is  carried  far  from  the  works. 

3002.  Do  you  think  that  the  escape  of  sulphurous 
acid  on  those  occasions  would  not  be  dangerous  ? — If 
sulphurous  acid  was  escaping  at  the  same  time,  it 
would  add  to  the  injury. 

3003.  I  understood  you  to  say  that  a  great  deal  of 
the  gases  that  escape  in  the  works  from  imperfect 
jointure  are  not,  though  disagreeable,  greatly  in- 
jurious ? — Quite  so. 

3004.  You  stated,  however,  that  the  chlorine  which 
escapes  is  injurious  ? — Yes. 

3005.  Can  you  distinguish  between  the  two  ? — The 
processes  are  entirely  different.  There  is  no  means 
with  chlorine  for  the  escape  of  sulphurous  acid.  If 
there  was  any  quantity,  and  if  sulphurous  acid  was 
there  from  the  chamber,  it  would  be  dangerous  ;  but 
any  mischief  from  it  comes  from  the  chimney.  The 
escape  of  chlorine  from  the  works  is  from  the  chlorine 
chamber. 

3006.  {Earl  Percy.)  Can  you  give  us  any  idea  of 
the  number  of  works  you  visited,  and  how  they  were 
situated  ? — The  works  that  I  visited  were  in  Widnes, 
Runcorn,  and  St.  Helen's. 

3007.  And  Liverpool  ?— No. 

3008.  What  number  of  works  did  you  visit  ? — I 
think  I  visited  nine  altogether. 

3009.  {Professor  Roscoe.)  With  regard,  first  of  all, 
to  the  escape  of  chlorine  and  sulphuretted  hydrogen, 
I  suppose  we  may  take  it  from  you  that,  although 
those  two  gases  cannot  exist  as  such  together,  you 
may  have  chlorine  or  sulphuretted  hydrogen  at  times  ? 
—Yes. 

3010.  But  you  cannot  have  both  chlorine  and  sul- 
phuretted hydrogen  ? — No. 


3011.  Referring  to  the  escapes  through  the  stone  Dr.  B.  W. 
towers,  .am  I  to  understand  you  to  say  that  the  escape  Richardson, 
which  you  have  seen  at  the  top  and  the  bottom  of  the  ^"•'^•>  ^■^^•'^ 
hydrochloric  acid  towers  is,  in  your  opinion,  greater  OcTTsTG 
than  that  which  escajDes  when  the  charge  is  drawn,  " 

or  generally  from   the  wcfrks    otherwise  ? — Yes,  I 
think  so  ;  I  should  put  it  down  as  a  specific  escape. 

3012.  Did  you  see  that  escape  in  all  the  works  you 
visited  ? — I  believe  in  every  one,  to  some  extent. 

3013.  I  suppose  you  are  aware  that  when  a  quantity 
of  hydrochloric  gas  escapes  into  a  damp  atmosphere, 
it  produces  a  very  considerable  cloud  ? — Yes. 

3014.  Do  you  think  that  what  you  saw  escaping 
would  represent  any  considerable  fraction  of  the  total 
amount  emitted,  or  would  the  inspector  be  able  to  tell 
by  his  measurements  that  any  considerable  quantity 
was  escaping  ? — I  am  unable  to  say.  I  think  it  would 
require  a  great  many  visits,  and  many  observations, 
extending  over  many  months,  to  determine  that 
question. 

3015.  You  still  think  that  in  all  the  works  you 
visited  there  was  a  considerable  escape  ? — Yes  ;  in 
many  of  the  works  a  considerable  escape,  in  all  of 
them  some  escape.  I  do  not  attach  great  importance 
to  it,  but  it  is,  no  doubt,  a  mode  of  escape. 

3016.  (Mr.  Stevenson.)  With  regard  to  the  escape 
from  the  muriatic  acid  towers,  are  you  aware  that  the 
acid,  when  it  is  condensed,  will,  by  the  action  of  heat, 
fume  very  considerably  ? — Yes. 

3017.  So  that  if  there  is  merely  a  crack  in  a  stone 
tower,  and  the  hot  condensed  acid  escapes  through 
that  crack,  and  runs  down  the  side,  a  very  consider- 
able apparent  escape  of  muriatic  acid  gas  will  take 
place  ? — It  may  take  place. 

3018.  While,  in  reality,  the  quantity  of  gas  is  ex- 
tremely small  ? — Y  es  ;  but  there  is  a  difference  in  this 
respect,  as  to  the  state  of  the  atmosphere,  in  damp 
weather,  for  instance.  In  one  case,  when  I  visited  a 
works,  it  was  irrespirable  on  the  ladder ;  we  could 
not  stand  upon  the  ladder,  because  of  the  escape  of 
gas. 

3019.  I  wish  to  distinguish  between  the  escape 
of  muriatic  acid  gas  through  a  hole  in  the  condenser, 
and  the  escape  of  condensed  acid  through  a  crack  in 
the  stone  tower  ? — I  only  spoke  of  vapour. 

3020.  You  did  not  observe  whether  it  arose  from 
condensed  vapour  which  had  got  outside  ? — I  presumed 
it  was  actually  vapour. 

3021.  If  you  had  seen  the  escape  of  actual  vapours, 
you  would  have  said  that  the  condenser  was  in  a  state 
of  disi'epair,  and  ought  to  be  immediately  repaired  ? — 
Yes. 

3022.  You  are  aware,  I  presume,  that  any  large 
escape  of  chlorine  is  a  serious  loss  to  the  manufac- 
turer ? — Yes,  and  it  was  the  subject  of  conversation 
with  the  manufacturers, — the  loss. 

3023.  Are  you  aware  of  Messrs.  Deacon  and  Com- 
pany's process  for  the  manufacture  of  chlorine  ? — 
I  have  not  seen  it  in  operation.  I  am  not  very  well 
acquainted  with  it. 

3024.  Are  you  aware  that  they  claim  for  their 
process  the  advantage  that  these  escapes  from  the 
usual  chamber  can  be  brought  under  control  ? — Yes. 
I  did  not  see  the  process  going  on.  The  chamber  was 
empty  when  1  saw  it  ;  it  had  been  stopped  for  some 
repairs.  In  another  works  it  had  been  used,  and 
then  it  had  been  disused.  They  found  it  was  not 
practicable,  and  that  it  was  very  expensive  ;  that  was 
the  report  they  made  to  me. 

3025.  (Admiral  Hornb//.)  When  you  speak  of  an 
escape  from  the  stone  towers,  is  it  an  escape  from 
cracks  or  fissures  in  the  stone,  or  from  defective 
joints  ? — It  is  generally  from  an  opening  going  quite 
through  the  stone  work  into  the  joints. 

3026.  Does  your  experience  enable  you  to  say  at 
all  how  these  joints  are  laid  ;  whether  in  cement,  or 
not  ? — In  ordinary  cement,  I  believe, 

3027.  From  what  you  have  seen,  is  there  any  ma- 
terial which  you  think  would  be  preferable  to  stone  ? 
— No,  not  that  would  be  practically  useful. 
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Dr.  B.  W.  3028.  {Mr.  Wilbraham  Egerton.)  Did  you  observe 
Richardson,  at  St.  Helen's  any  cracks  which  had  been  caused  by 
M.A.,  F.R.S.    ^j^g  subsidence  of  the  soil  in  consequence  of  there 

, »  /TT~To-/.     being  coal  mines  underneath  ? — No  ;  my  attention  was 
17  Oct.  18/6.       i  1-     X  1  i  i 
 .   not  directed  to  that. 

3029.  (Chairman.)  Flave  you  made  any  observa- 
tions upon  the  mode  of  working  within  manufactories, 
and  the  provisions  made  to  prevent  the  escape  of 
noxious  gases? — Yes,  I  have  ;  and  I  should  say  that 
there  is  a  very  great  difference  prevailing  in  different 
works,  in  the  precautions  which  are  taken  or  that 
exist  for  preventing  the  escape  of  noxious  vapours. 
Perhaps  the  works  do  not  admit  of  the  necessary  pre- 
cautions being  taken,  from  the  original  construction 
of  the  woi'ks,  not  to  speak  unfairly  of  them.  In  some 
the  furnaces  are  so  arranged  that  the  combustion 
within  the  furnace  is  good,  while  in  others  there  is  no 
such  care  taken.  On  this  depends  largely  the  economy 
of  fuel,  and  the  production  of  smoke.  In  some  works 
the  condensing  towers  are  kept  in  excellent  order ;  in 
others  the  towers  are  cracked  and  less  perfect.  In 
some  the  tubes  of  glass  and  earthenware  which  are 
used  for  condensation  of  hydrochloric  acid  are  in  good 
condition  ;  in  others  these  leak  and  let  the  acid  escape 
freely.  In  some,  the  alkali  waste  is  covered  in  closely 
with  ashes,  and  is  so  closed  up  that  the  odour  of 
sulphuretted  hydrogen  is  imperceptible.  In  some,  the 
chlorine  chambei-s  are  much  better  closed,  and  arranged 
for  opening  and  shutting  up,  than  in  others.  Briefly, 
there  is  a  want  of  uniformity  in  works,  which  to  a 
stranger  is  singularly  striking.  But,  according  to  my 
observation,  even  the  best  works  have  not  made  the 
chimney  the  only  mode  of  exit  of  the  vapours  that 
destroy  vegetation.  In  instances  where  the  superin- 
tendent had  a  large  interest  in  the  works,  and  was  a 
very  intelligent  man,  there  was  a  splendid  working  of 
tlie  furnaces,  and  the  combustion  was  perfect.  It  was 
obvious  to  any  one  who  looked  at  the  chimneys  ;  one 
could  see  that  the  amount  in  volume  of  smoke  was 
infinitely  less  than  in  other  chimneys  where  the  com- 
bustion was  carried  on  in  any  way,  where  the  men 
could  throw  the  fuel  on  in  any  way,  and  the  furnaces 
were  badly  constructed. 

3030.  You  are  now  referrino-  to  smoke  arising 
from  coal  ? — Yes.  My  attention  -has  been  specially 
drawn  to  the  injurious  effects  of  the  smoke  which 
arises  from  the  chimneys  of  the  alkali  works,  and 
other  works,  independently  of  the  vapours  that  are 
borne  along  with  it.  It  is  not  to  be  doubted  that 
this  aids  as  a  factor  the  destruction  of  vegetation, 
for  the  smoke  contains  sulphurous  acid.  It  has  been 
computed  for  me  that  the  coal  used  in  Runcorn  and 
Widnes  contains  two  per  cent,  of  sulphur,  and  that 
only  one  per  cent,  is  given  off,  the  rest  being  fixed 
by  lime  or  earthy  bases  ;  and  there  would  be  yielded, 
as  I  have  stated  before,  40  tons  of  sulphurous  acid 
a  day,  240  a  week,  or  12,000  tons  in  a  year.  Supposing 
this  to  be  oxydised  into  sulphuric  acid,  it  would 
yield  say  18,000  tons  of  sulphuric  acid  from  that 
one  source  alone,  which  would  be  distributed  in  the 
air.  I  have  not  had  time  to  ascertain  accurately  the 
amount  of  sulphurous  acid  yielded  by  the  coal  con- 
sumed, but  I  think  the  above  may  be  taken  as  a  fair 
estimate  of  the  added  mischief  from  smoke,  inde- 
pendently of  noxious  vapours  from  other  sources. 
In  some  works  I  found  that  the  condensing  towers 
were  kept  in  much  better  order  than  in  others.  In 
some  I  found  that  the  tubes  which  convey  the  hydro- 
chloric acid  were  of  earthenware  or  glass,  in  very 
different  condition.  In  some  they  were  all  perfect 
and  good,  and  there  was  no  escape  from  them.  In 
others  I  found  that  the  tubes  were  rather  less  per- 
fectly joined  together,  less  correctly,  and  that  they 
were  not  working  so  well  as  in  the  first.  Then,  in 
some  instances,  as  I  have  before  stated,  I  found  the 
alkali  waste  so  covered-  that  there  was  no  odour  from 
it  at  all.  In  one  instance,  the  waste  was  so  perfectly 
sealed  np  by  ashes  and  other  debris  that  I  walked 
upon  it,  and  in  no  part  conld  determine  that  there 
was  any  trace  of  sulphuretted  hydrogen  passing  out 
at  all.    It  seemed  that  in  that  particular  works  the 


problem  had  been  settled  of  burying  the  alkali 
waste. 

3031.  As  to  everything  except  drainage? — Yes; 
but  still  I  believe  that  in  that  case  it  was  made  very 
perfect ;  the  drainage  was  as  perfect  as  possible.  In 
another  works,  I  found  that  the  acids  from  the  works 
had  been  carried  by  special  drainage  into  the  river. 
It  seemed  that  there  had  been  from  a  waste  heap  a 
great  smell,  from  the  acids  running  down  from  above 
coming  in  contact  with  the  alkali  heap ;  but  there 
special  provision  had  been  made,  by  which  a  shaft 
had  been  sunk  into  the  ground,  and  the  whole  of  the 
drainage  was  turned  into  it ;  and  at  intervals  it  is 
let  by  a  sluice  into  the  river. 

3032.  Is  it  a  tidal  river  ?— Yes. 

3033.  Would  it  do  any  harm  by  being  let  into  a 
tidal  river  ? — That  is  a  question  I  did  not  go  into  ; 
but  it  succeeded,  as  I  understood,  practically ;  and, 
I  should  say  it  was  a  fact  that  from  that  alkali  heap 
there  was  scarcely  any  odour.  It  was  well  weighted 
down,  and  slightly  covered  in  parts.  It  was  a  very 
large  heap.  And  the  explanation  given  of  the  success 
of  the  plan  adopted  was  that  the  drainage  had  been 
made  perfect  in  conveying  away  the  acid  liquid  from 
above. 

3034.  Yow  refer  to  Mr.  Sullivan's  works,  do  you 
not  ? — Yes.  They  were  complete.  The  process  of 
covering  the  alkali  heaps  was  carried  out  at 
Mr.  Sullivan's  heaps. 

3035.  Have  you  seen  the  same  process  resorted  to 
at  other  works  P — No,  not  so  perfectly.  Those  works 
were  at  Weston,  where  they  had  the  drains. 

3036.  Have  you  any  objection  to  state  what  you 
saw  as  to  the  drainage  of  the  waste,  where  it  was  so 
carefully  covered  up  ? — There  was  a  system  of  special 
drainage  in  that  work.  I  forget  how  the  drainage 
was  carried  out,  but  it  was  very  perfect  in  the  first 
works,  both  the  drainage  and  the  covering.  I  have 
only  further  to  add  that  there  is  a  great  want  of 
uniformity  in  works,  which  to  a  stranger  is  singularly 
striking.  There  is  a  great  difference  in  the  mode  of 
working  the  chlorine  chambers.  In  some,  the  chlorine 
chambers  are  much  better  closed  and  arranged  for 
opening  and  shutting  up  than  in  others.  It  is  only 
fair  to  say  that  there  is  a  difference,  both  as  regards 
the  care  with  which  they  are  opened  and  closed,  and 
the  permanent  condition  of  them.  But,  according 
to  my  observation,  even  the  best  works  have  not 
made  the  chimney  the  only  mode  of  exit  for  the 
vapours  that  destroy  vegetation.  It  may  not  strike 
gentlemen  who  are  always  in  works,  and  are  familiar 
with  works,  what  the  difference  is ;  but  in  some 
the  working  Avas  quite  admirable,  and  you  could 
scarcely  imagine  in  some  works  that  you  were 
watching  the  same  process  going  on  as  in  other  works. 
That,  of  course,,  makes  a  great  difference  as  to  the 
effect  of  the  air  that  passes  out  from  the  chimney. 

3037.  The  want  of  uniformity  Avould  not  be 
objectionable,  if  each  system  of  working  was  efficient 
and  good  ? — I  am  rather  speaking  of  the  want  of 
uniformity  in  efficiency.  ' 

3038.  {Professor  Roscoe.)  Are  you  referring  to 
the  general  purposes  of  the  works,  or  to  any  particular 
branch  of  the  operations? — I  am  speaking  generally. 

3039.  The  direct  results  must  be  tested  in  all 
cases  by  inspection,  must  they  not  — Yes.  At  the 
same  time,  I  infer  that  in  the  best  works  it  is  not 
yet  reduced  to  this,  that  the  only  mode  of  exit  for 
noxious  vapours  is  by  the  chimney.  I  should  not 
think  that  the  diffusion  took  place  simply  through 
the  chimney. 

3040.  Is  it  your  opinion  that  these  noxious  vapours, 
which  you  say  escape  otherwise  than  by  the  chimney, 
are  injurious  outside  the  works  ? — Yes. 

3041.  And  get  diffused  as  much  as  those  which 
escape  through  the  chimney  ? — Yes,  in  the  same  way, 
I  presume. 

3042.  Have  you  found  various  degrees  of  perfec- 
tion and  completeness  in  the  combustion  of  coal  ? — 
I  have  ;  and  in  the  mode  of  working  the  furnaces 
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generally,  whether  for  burning  the  sulphur  ore  or  the 
coal. 

3043.  Would  that  affect  the  quantity  of  sulphurous 
acid  which  would  escape  from  the  chimneys,  speaking 
now  of  the  sulphurous  acid  generated  by  coal  alone  ? 
—Yes. 

3044.  Would  that  create  more  smoke  ? — Yes. 

3045.  Would  it  necessarily  create  more  sulphurous 
acid  ? — No ;  it  need  not. 

3046.  Have  you  also  observed  very  different  degrees 
of  perfection  in  the  apparatuses  employed  for  conveying 
the  noxious  gases  to  the  condensers  ? — Yes.  I  should 
like,  however,  to  qualify  that  last  answer  ;  it  is  a 
matter  I  should  like  to  think  of  a  little  more. 

3047.  Do  you  mean  with  regard  to  the  coal  ? — Yes. 

3048.  Have  you  observed  a  different  degree  of  per- 
fection in  the  apparatus  for  conveying  the  gases  to  the 
condensers  ? — Yes,  to  the  condensers,  and  the  chimney 
generaUy  ;  the  principle  adopted  is  the  same.  I  have 
seen  gas  escaping  at  the  point  of  juncture  accidentally, 
but  I  should  not  attach  any  blame  to  that  particular 
point,  for  I  think  it  might  happen  in  the  best  works. 

3049.  I  understood  you  to  say  that  what  struck 
you  was,  not  the  absence  of  uniformity,  meaning 
thereby  identity  of  process,  but  the  very  different 
degrees  of  perfection  and  success  in  the  operation  of 
the  various  processes  ? — Yes.  Speaking  on  this  one 
particular  point,  the  escape  of  gas  at  the  juncture  of 
the  tube  with  the  chimney,  I  do  not  know  that  I  have 
noticed  that  as  one  particular  fault.  I  did  notice  it 
certainly,  but  not  to  generalize  upon  it. 

3050.  With  regard  to  the  want  of  uniformity  that 
you  spoke  of,  I  siippose  you  are  aware  that,  whether 
the  processes  be  worked  in  one  way  or  another,  or 
whether  they  be  worked  well  or  ill,  the  same  legisla- 
tion is  applicable  to  all  — I  am  aware  of  that. 

3051.  And  that  under  the  last  Act,  in  no  case  must 
more  than  one-fifth  of  a  grain  of  hydrochloric  acid  go 
up  the  chimney  ? — Yes. 

3052.  So  that  if  the  Act  is  strictly  carried  ouf,  and 
if  only  less  than  that  quantity  escapes,  it  cannot  much 
matter  how  the  process  is  conducted  ? — No  ;  not  if  the 
chimney  could  be  placed  under  permanent  inspection. 

3053.  Then  you  think  that,  in  spite  of  what  the  in- 
spectors tell  us,  or  fancy,  there  may  be  a  considerable 
escape  going  on  ? — I  cannot  doubt  it. 

3054.  Do  you  think  it  would  be  advisable  that  a 
process  should  be  devised  by  which  a  general  test 
should  be  applied  to  each  chimney  ? — Yes  ;  such  a 
general  test  would  be  very  valuable. 

3055.  So  that  the  inspector,  instead  of  testing  the 
chimney  every  week  or  every  month,  might  have  a 
test  that  would  be  going  on,  day  and  night,  from  tlie 
time  he  left  it  till  he  visited  the  works  again  ? — Yes, 
so  as  to  treat  it  in  the  same  way  as  a  gas  meter. 

3056.  That  would  give  absolute  certainty,  would  it 
not,  as  to  the  average  of  the  escapes  ? — Yes,  presuming 
always  that  such  a  register  was  correctly  kept. 

3057.  What  i-eason  have  you  for  thinidng  that 
escapes  do  take  place  in  much  greater  quantities  than 
we  find  stated  in  the  reports  of  the  inspectors  ? — I 
may  state  candidly  that  a  worker  in  a  manufactory 
himself  told  me  that  there  was  frequently  and  un- 
avoidably an  escape  beyond  what  was  limited  by  the 
Act. 

3058.  Do  you  mean  to  say  that  those  escapes  ai'e 
accidental  ones,  such  as  from  the  bursting  of  a  pot,  or 
the  breaking  of  one  of  the  pipes  ;  or  do  you  mean  to 
say  that  you  think  the  Act  of  Parliament  is  systema- 
tically set  at  defiance  by  the  workmen  ? — I  do  not 
think  that  it  is  systematically  set  at  defiance  by  the 
workmen,  not  with  the  intention  of  doing  it. 

3059.  Do  you  think  there  is  a  possibility  either  of 
the  condensing  towers  being  allowed  to  fall  out  of 
repair,  or  that  from  other  causes  the  acid  gases  which 
should  pass  directly  into  the  chimney  escape  without 
undergoing  the  ordinary  process  which  is  ordinarily 
at  work,  and  which  the  inspectors  find  out  when  they 
visit  the  works  ? — I  thiuk  that  if  I  was  a  manufac- 
tiu'er,  and  was  very  much  interested  in  this  question, 
and  determined,  as  some  of  those  I  have  met  with  are, 


to  meet  all  the  difficulties  as  to  the  Act,  1  could  not  do  Dr.  B.  W. 
if.    I  think  that  is  the  fairest  way  of  putting  it.  Richardson, 
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3060.  Do  you  think  that  the  Avorkmen  have  it  in       '  2.  1  " 

their  power  to  allow  the  gas,  speaking  now  of  hydro-    27  Oct.  1876. 

chloric  gas,  to  pass  directly  into  the  chimney  without  

passing  through  the  condenser  ? — I  do  not  think  they 

do  that ;  but  I  do  think  that  part  of  the  evil  which 
arises  from  the  escape  is  due  to  the  irregular  working 
of  the  condensers, 

3061.  Is  there  not  a  regular  arrangement  by  which 
a  constant  flow  of  water  is  kept  on  ?  Are  not  the 
cisterns,  and  the  arrangement  of  the  condensers,  under 
the  charge  of  one  of  the  foremen,  whose  business  it  is 
to  look  after  that  department  ? — Yes ;  at  least  that  is 
assumed  to  be  so  ;  there  is  a  foreman  who  looks  after 
that  department. 

3062.  Would  the  men  who  work  the  furnace  be 
able  to  get  to  the  condenser  ? — That  I  am  not  aware  of. 

3063.  If  they  could,  what  advantage  would  that  be 
to  them  ? — I  do  not  assume  that  they  do  it  for  the 
purpose  of  making  an  increase  at  all.  I  take  it  from 
Dr.  Angus  Smith's  own  reports,  in  which  he  says  that 
there  is  an  excess.  That,  I  think,  must  be  accepted 
as  a  truth  ;  and  therefore,  in  that  respect,  without 
any  intentional  fault,  the  Act  is  not  complied  with, 
with  the  completeness  with  which  it  was  intended  it 
should  be. 

3064.  We  find  that  the  provisions  of  the  Act  are 
carried  out,  according  to  the  reports  ? — Latterly,  it 
has  been  reported  to  be  so  by  Dr.  Angus  Smith  ;  but 
in  the  earlier  reports  it  was  attributed  sometimes  to 
accident,  and  sometimes  to  other  causes;  still  it  is 
said  that  the  quantity  of  escape  is  more  than  the  per- 
centage specified  in  the  Act. 

3065.  Not  as  a  rule,  I  think  ?— No. 

3066.  I  understood  you  rather  to  mean  that  there 
was  a  systematic  escape  larger  than  was  allowed  by 
the  Act  of  Parliament  ? — No,  I  did  not  mean  to  use 
tlie  word  "systematic,"  as  if  it  was  done  for  the  pur- 
pose of  evading  the  Act.  I  lather  mean  that  if  there 
is  not  a  stricr  and  constant  supervision  on  the  part  of 
all  concerned,  so  as  to  keep  within  the  limitations  of 
the  Act, — for  instance,  with  regard  to  the  repair  of  the 
towers,  and  keeping  them  in  proper  order,  which  is  a 
matter  of  importance, — I  think  that  the  escape  of  gas 
through  the  chimneys  could  not  be  confined  to  the 
limits  of  the  Act,  unless  it  was  persistently  enforced. 

3067.  Are  you  of  opinion  that  it  cannot  be  done 
now  ? — I  do  not  think  that  I  could  do  it  at  all  times, 
if  I  was  to  superintend  the  works. 

3068.  (^Mr.  Stevenson?)  You  seem  to  think  it  desir- 
able that  any  escape  that  does  take  place  should  pass 
out  by  the  chimney  ? — No,  I  do  not  think  I  do.  I 
see  reasons  why  it  would  be  so,  for  tlie  purpose  of 
dealing  with  it  afterwards ;  but  it  would  be  as  bad  if 
it  escaped  in  other  ways. 

3069.  Do  you  not  think,  if  an  escape  must  inevit- 
ably take  place,  that  it  had  better  take  place  at  a  low 
level  than  at  a  high  point  ? — Yes  ;  there  is  something 
in  that.  There  have  been  some  observations  made, 
however,  which  show  that  a  tall  chimney  has  been 
mischievous  to  vegetation. 

3070.  Take  chlorine,  for  instance,  to  which  you 
attach  so  mucli  importance  ;  do  you  think  that  it  would 
be  an  improvement  to  drive  the  escaping  chlorine  into 
the  chimney,  and  so  deliver  it  at  a  high  level.  ? — No, 
there  would  be  no  advantage  in  that,  as  far  as  I  can 
see.  In  one  of  the  works  they  drive  the  escaping 
chlorine  out  of  the  chamber,  and  pass  it  into  water. 

3071.  Is  that  an  effectual  process? — Yes,  I  think 
it  \i. 

3072.  Is  it  your  opinion  that,  if  all  works  were  as 
well  conducted  as  the  best  managed  works  are  now 
conducted,  great  improvement  would  be  effected  ? — 
I  think  it  would  not  entirely  meet  the  evil,  but  it 
would  effect  a  great  improvement. 

3073.  If  the  new  Alkali  Act  were  efficiently  car- 
ried out,  with  an  adequate  number  of  inspectors,  do 
you  think  that  a  better  mode  of  carrying  on  tlie  pro- 
cess might  be  secured  ? — I  think  that  would  be 
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Br.  B.  W.     secured ;  but  I  doubt  whether  agitation  would  cease 
Riclmrdson,  thereupon. 

M.A.,  F.R.S.       3074.  Do  you  think  that  one  good  reason  for  the 

, „  r.  ,  ,c',r  acfitation  would  be  taken  away  ? — Some  reason  for  the 
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  agitation  might  be  taken  away  ;  but  i  trunk  tnat  some 

reason  would  be  left  for  the  agitation. 

3075.  Have  you  any  plan  to  suggest  to  the  Commis- 
sioners which  you  think  would  be  attended  with 
advantage? — Yes,  I  have  some  suggestions  to  make 
before  I  conclude  my  evidence. 

3076.  {Admi7'al  Hornby.)  T  dare  say  you  have 
heard  it  stated  in  this  room  and  elsewhere  that  the 
escape  of  gas  has  been  greater  on  Saturday  and  Sun- 
day than  at  any  other  time  ? — Yes  ;  that  has  been  an 
observation  constantly  made. 

3077.  If  so,  does  it  not  seem,  if  it  is  to  the  interest 
of  the  manufacturers  to  prevent  these  escapes,  that 
something  is  attributable  to  the  carelessness  of  the 
workmen,  or  that  the  supervision  is  less  strict  on  those 
'  days  than  at  auy  other  time  ? — Yes  ;  I  think  that  is  a 
fair  interpretation  of  it. 

3078.  In  short,  owing  to  the  want  of  supervision  or 
to  there  being  less  supervision  on  Sundays,  the  manu- 
facturer sustains  a  loss  ? — Yes.  I  should  say  that  that 
was  imposed  upon  him  by  many  persons ;  but  I  do 
not  wish  it  to  be  supposed  that  that  was  the  result  of 
my  own  experience,  because  it  was  not.  I  looked 
into  the  question  specially.  I  walked  round  Widnes 
on  Saturday  night  and  on  Sunday  night,  to  ascertain 
what  I  was  able  to  ascertain  ;  but  it  was  the  common 
experience  of  the  inhabitants  that  on  Saturday  night 
and  Sunday  night  the  smell  was  worse. 

3079.  Although  it  might  not  quite  have  come  under 
your  own  observation,  would  it  not  seem  that  those  manu- 
facturers who  are  doing  their  best  to  have  their  works 
fitted  up  in  the  most  approved  way  so  as  to  create  the 
least  nuisance,  are  working  at  a  disadvantage,  and 
producing  their  alkali  at  a  greater  cost  than  those  who 
carry  on  their  works  with  less  care,  and  evade  the 
Act  ? — I  do  not  know.  I  think,  however,  that  those 
who  are  most  careful  are  most  economical.  I  do  not 
think  there  can  be  a  doubt  about  that. 

3080.  (il//-.  Wilbraham  Egerton.)  Do  you  know 
whether  the  process  of  manufacture  is  begun  again  on 
Sunday  evening,  or  is  there  any  practical  interruption 
of  the  process  during  Sunday  ? — I  believe  the  fires  are 
rarely  allowed  to  go  out  on  Sunday  in  Widnes.  I  only 
know  that  from  what  was  stated  to  me.  Some  of  the 
processes  commence  in  Widnes  on  Sunday,  and  I 
believe  it  is  not  an  uncommon  thing — but  I  only  speak 
from  second  knowledge — that  the  men  do  go  into  the 
works  on  Sunday  evening,  and  open  the  chlorine 
doors,  so  that  by  emptying  the  chamber  the  rooms 
may  be  comparatively  free  from  it  the  next  day. 
Some  of  the  accidents  Avhich  have  occurred  were  attri- 
buted to  that. 

3081.  Do  you  recollect  the  accident  which  happened 
to  a  clergyman  on  a  (Sunday  evening.  Do  you  suppose 
that  somebody  at  the  works  opened  the  chlorine  door 
on  that  occasion  ? — Yes,  judging  from  the  symptoms. 
I  think  it  was  from  chlorine. 

3082.  Can  you  judge  at  all  how  fiir  the  Act  of  1864 
has  been  strictly  carried  out  by  the  inspector  ? — I 
should  say  that  there  is  no  man  in  this  kingdom  who 
would  carry  out  the  Act  so  well  as  Dr.  Angus  Smith. 

3083.  Has  it  been  carried  out  rather  tentatively,  or 
stiictly  according  to  the  law  ? — I  think  it  has  been 
carried  out  as  strictly  as  it  was  possible  for  the 
inspector  to  carry  it  out. 

3084.  Do  you  think  that  the  Act  could  not  have 
been  carried  out  more  strictly  in  the  first  instance  ? — 
Certainly  not.  It  was  necessary  that  he  should  con- 
sider the  temper  of  the  people,  and  he  would  have 
frustrated  his  own  purpose  if  he  had  acted  upon  an 
extreme  view  of  the  matter  on  every  occasion. 

3085.  Do  you  think  that  the  fifth  clause  has  not 
been  carried  out  with  regard  to  using  the  "  best  prac- 
ticable means  for  the  condensation  of  noxious  gases 
other  than  muriatic  gases  ?" — Over  those,  practically, 
the  inspector  has  no  power. 

3086.  Unless  he  finds  that  the  best  practicable 


means  have  not  been  used.  Has  that  clause  been 
strictly  carried  out  ? — I  do  not  think  the  inspector 
could  act  upon  it,  because  it  is  so  indefinite.  The 
manufacturer  could  at  once  turn  round  and  say, 
"  What  do  you  know  about  the  best  processes  to  be 
"  adopted." 

3087.  {Chairman.)  Would  not  the  answer  be  that 
he  saw,  in  certain  works,  means  taken  which  eff'ec- 
tually  reduced,  or  to  an  almost  innocuous  minimum^ 
the  quantity  of  gases  which  escaped ;  whereas,  in  those 
particular  works,  those  means  not  having  been  taken, 
he  found  there  was  a  large  escape  ? — The  Act  gives 
him  power  to  enforce  its  provisions  under  those  cir- 
cumstances. 

3088.  Take  the  Act  into  your  hand  and  read  it  out 
{the  Act  being  handed  to  the  witness)  ? — "  In  addition 
"  to  the  condensation  of  muriatic  acid  gas  as  aforesaid, 
"  the  owner  of  every  alkali  work  shall  use  the  best 
"  pi'acticable  means  of  preventing  the  discharge  into 
"  the  atmosphere  of  all  other  noxious  gases  arising 
"  from  such  work,  or  of  rendering  such  gases  harmless 
"  when  discharged.  If  he  fail  to  use  such  means,  in 
"  the  opinion  of  the  Court  having  jurisdiction  in 
"  respect  of  the  penalties  imposed  by  this  section,  he 
"  shall  be  liable  to  a  penalty  not  exceeding  in  the  case 
"  of  the  first  offence  twenty  pounds,  and  in  the  case  of 
"  a  second  oftence  fifty  pounds,  with  a  further  sum  of 
"  two  pounds  for  every  day  during  which  such  offence 
"  has  continued,  and  in  the  case  of  a  third  or  any 
"  subsequent  oQence  twenty  pounds  for  every  day 
"  during  which  such  ofience  has  continued." 

3089.  Where  the  inspector  finds  in  the  works  of  A. 
means  taken  to  prevent  the  escape  of  certain  noxious 
vapours,  and  in  the  adjoining  works  of  B.  no  such  means 
taken,  would  he  not  be  able  to  show  to  the  satisfaction 
of  a  magistrate  that  the  best  means  had  not  been  adopted 
in  the  works  of  B  ? — ^Yes ;  he  could  show  that  to  a 
magistrate. 

3090.  {Mr.  Wilbraham  Egerton.)  Then  why  do  you 
think  that  the  Act  could  not  have  been  carried  out 
more  strictly  than  it  has  been,  assuming  that  there  are 
these  escapes,  which  you  say  constantly  occur  from 
outlets  other  than  by  the  chimney  ? — Because  I  think 
there  would  have  been  constant  collisions  between  the 
inspector  and  the  manufacturers,  and  every  kind  of 
evasion  would  have  been  immediately  practised  upon 
him ;  and  I  do  not  think  that,  in  the  end,  the  exercise 
of  his  powers  would  have  turned  out  very  useful. 

3091.  Do  you  not  think  that  two  or  three  cases 
brought  before  the  magistrates,  in  which  the  heaviest 
penalties  were  infiicted  upon  the  ofienders,  would 
have  a  deterring  effect  upon  others  ? — 1  think  that  is 
a  point  upon  which  we  should  all  judge  differently, 
according  to  our  feelings.  I  should  have  pursued  the 
plan  that  has  been  pursued  by  Dr.  Angus  Smith  ; 
whereas,  perhaps,  another  man  would  have  been  more 
stern,  and  would  have  prosecuted.  I  think  that  if 
there  had  been  a  man  less  judicious  and  less  desirous 
to  educate  people  and  prepare  them  for  work  than 
Dr.  Angus  Smith,  he  would  not  have  succeeded  so 
well.  I  suspect  that  many  of  the  manufacturers  would 
have  been  in  open  rebellion,  and  that  his  office  could 
not  have  been  carried  out.  There  is  no  standard 
according  to  which  he  can  act.  It  is  not  like  an  oi'di- 
nary  case,  where  a  legal  point  is  raised  ;  there  is  ira- 
peifection  in  the  evidence  that  he  has  to  bring  for- 
ward. 

3092.  Is  it  your  intention  to  make  auy  suggestions 
with  regard  to  an  amendment  of  the  law  upon  that 
subject  ? — Yes. 

3093.  I  think  you  said  that  you  spent  a  Sunday  at 
Widnes  ? — At  Runcorn,  but  I  went  to  Widnes. 

3094.  Did  you  observe  more  gas  given  off"  on  that 
day  than  on  any  other  day  ? — No,  I  did  not. 

3095.  Have  you  any  suggestions  to  make  with  i-e- 
gard  to  the  inspection  of  manufactories,  and  the  tests 
to  be  employed  ? — It  seems  to  me  that  the  official  in- 
spection at  the  present  time,  although  it  is  very  ably 
carried  out,  could  be  carried  out  better.  It  misses  the 
mark,  because  I  do  not  think  it  controls  existing  evils. 
I  should  say  that  I  attach  much  importance  to  the 
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escape  of  acid  through  chimneys.  I  think  that  the 
inspector  should  be  supplemented  by  a  large  number 
of  assistants,  so  that  constant  inquiry  might  be  made 
in  the  surrounding  manufactories,  not  only  as  to  what 
escapes  from  the  chimneys,  but  what  is  found  outside, 
which  would  be  more  important  than  the  mere  escape 
from  the  chimneys  in  some  instances.  Also  that  all 
those  noxious  vapours,  the  chlorine  and  sulphurous 
acid  and  nitrous  vapours,  if  they  are  injurious,  should 
be  placed  exclusively  under  his  control,  so  that  he 
could  speak  as  definitely,  and  say  that  escape  of  them 
must  not  occur,  as  he  does  with  regard  to  other  par- 
ticular acids — hydrochloric  acid,  for  instance.  It 
strikes  me  that  the  inspector,  if  he  be  not  armed  with 
power  as  absolutely  as  by  tlie  Act  it  is  intended  he 
should  be  with  regard  to  that  part  of  the  present  Act 
which  bears  upon  hydrochloric  acid,  he  cannot  be  con- 
sidered to  be  performing  his  duty  efficiently,  however 
ably  he  may  do  his  work. 

3096.  You  propose  that  there  should  be  a  con- 
siderable increase  in  the  number  of  inspectors  ? — Yes. 

3097.  With  a  diminished  district.? — Yes. 

3098.  Would  you  propose  that  they  should  be  all  of 
tiio  same  class  as  the  assistant  inspectors  are  at  the 
present  time  ?— They  are  generally  young  chemists, 

] believe,  originally.  Yes,  I  think  it  would  answer 
as  well  in  the  hands  of  qualified  chemists.  Fei'liaps 
they  should  take  some  degree,  but  I  do  not  think  that 
they  should  be  less  educated  than  those  who  are 
appointed  now.  Probably  it  would  be  well  if  they  took 
a  degree.  I  thought  that  it  might  be  arranged  in  this 
way  :  that  the  services  of  the  medical  officers  of  health 
might  be  utilised  for  this  purpose.  They  are  a  highly 
educated  class  of  men,  and  I  think  that  they  might  act 
under  the  inspectors. 

3099.  They  are  paid  partly  by  the  district,  and 
partly  by  the  Cxovernment,  are  they  not  ? — Yes.  I 
should  mention  that  there  are  no  factory  surgeons 
attending  these  works  as  there  are  in  other  parts. 
There  is  no  officer,  I  believe,  of  a  scientific  character 
under  the  Local  or  Government  Board,  who  could 
iict  under  the  inspector.  I  presume  that  he  should  be 
a  chemist  with  a  certain  qualification,  and  that  he 
should  have  passed  some  examination,  or  have  had 
some  recognised  position.  There  might  be  an  exami- 
nation instituted  for  that  purpose  perfectly  well.  I 
think  that  there  would  be  no  difficulty  in  that  respect. 
If  the  Government  were  to  conduct  the  examinations 
of  men  for  the  duties  of  inspection,  and  officers  were 
appointed  by  a  special  body  for  that  purpose,  I  think 
that  it  would  answer  well. 

3100.  I  think  I  gathered  from  what  you  stated, 
that  you  considered  clause  5,  which  you  read  out,  was 
not  sufficiently  specific,  and  that  more  specific  proofs 
of  purity  should  be  required  by  the  Act  than  those 
which  arc  now  required  by  the  Act,  for  every  other 
work,  except  those  in  which  muriatic  acid  was  evolved  ? 
— I  think  that  all  works  should  be  included. 

3101.  Could  you  apply  the  same  method  of  testing, 
or  insist  upon  the  same  method  being  applied  of  testing 
their  compliance  with  the  Act,  that  you  do  with 
respect  to  works  evolving  muriatic  acid  ? — Yes.  The 
sulphurous  acid  could  be  determined,  and  the  chlorine 
in  the  same  way.  as  in  the  escape  from  the  chimney 
They  could  be  determined  by  observations  outside  the 
works. 

3102.  In  certain  cases  yon  would  have  to  fix  a 
minimum,  which  is  the  utmost  possible  minimum 
which  is  now  procurable,  and  yet  which  minimum 
might  be  still  further  greatly  reduced  by  subsequent 
discovery  ? — Yes. 

3103.  Would  it  not  be  dangerous  to  introduce  into 
the  Act  a  minimum  which  is  possibly  not  so  good  as 
that  which  in  two  or  three  years  may  be  ol)tained  ? — 
The  idea  in  my  mind  is  that  it  is  better  to  take  an 
analysis  in  relation  to  the  distance  from  tlae  works, 
rather  than  take  it  just  within  the  worlcs,  and  tliat  the 
examination  should  be  determined  outside  the  works, 
if  that  could  be  arranged. 

3104.  Do  you  mean  by  its  effects  on  vegetation,  or 
in  what   way? — Or  possibly   by  some   methotl  of 
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determining.  I  think  the  time  will  soon  come  for 
that.- 

3105.  Has  it  come  now? — I  think  that  a  method 
might  be  adopted  by  which  it  CQuld  be  determined 
outside  the  works  what  aijjount  of  noxious  vapour  of 
any  kind  was  actually  prejudicial  to  vegetation. 

3106.  Do  you  think  that  there  is  no  method  at 
present  existing  which  might  be  adopted  for  that  pur- 
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3107.  We  are  dealing  with  the  present,  not  with 
the  future  ;  would  there  not  be  a  difficulty  in  ascer- 
taining at  the  present  time  the  proportions  which  the 
various  works  contribute  to  the  noxious  vapours  ? — I 
should  say  that  the  minimum  is  not  satisfactory  in  any 
way  in  respect  of  what  is  called  hydrochloric  acid, 
nor  is  it  satisfactory  with  regard  to  the  other  acids. 

3103.  But  if  you  have  not  a  minimum,  then  you 
must  use  those  general  terms  which  are  contained  in 
clause  5,  must  you  not,  and  say  that  they  shall  use  the 
best  known  or  practical  means  ? — No  ;  another  method 
is  to  say  that  there  shall  be  none. 

3109.  How  can  you  say  that  with  regard  to  copper 
works  or  glass  works,  for  instance  ? — There  is  a 
difficulty  there.  I  see  it  perfectly,  but  that  is  even  a 
point  to  which  legislation,  in  order  to  be  satisfactory 
and  to  stop  agitation,  must  be  directed. 

3110.  Yes,  but  we  cannot  go  further  than  that 
which  is  presently  possible  ? — I  see  the  extreme 
difficulty  of  the  question,  but  the  matter  of  the  minimum 
would  just  simply  be  a  continuance  of  the  present 
agitation,  Tiie  other  gases  must  be  included  in  the 
examinations  in  order  to  be  perfect. 

3111.  I  suppose,  after  the  experience  of  the  opera- 
tion of  clause  5,  such  as  clause  5  is,  it  might  be 
possible  to  fix  upon  a  certain  minimum  with  respect 
to  each  of  the  works  which  should  be  considered 
innocuous  ? — Yes  ;  experience  would  bring  that  infor- 
mation, I  believe. 

3112.  Surely,  after  all  that  we  have  heard  from  you 
and  other  witnesses,  we  are  not  in  a  position  to  pre- 
scribe a  minimum  in  many  of  those  cases  in  which  it  may 
yet  be  useful  to  limit  the  emission  of  noxious  vapours  ? 
— I  hesitate  to  suggest  a  minimum.  It  seems  to  me 
that,  with  regard  to  hydrochloric  acid,  the  suggestion 
of  a  minimum  is  a  dangerous  thing.  I  cannot  myself 
see  a  practical  way  of  doing  it  if  97^  per  cent,  can  be 
removed. 

3113.  o  per  cent,  was  the  test  under  the  original 
Act,  and  then  there  was  another  test  of  a  certain 
number  of  cubic  feet  under  the  second  Act  ? — I  do 
not  see  why  the  last  remaining  portion  should  be 
disregarded,  or  why  the  Act  might  not,  with  reference 
to  muriatic  acid,  extend  to  the  whole.  I  never  could 
see  the  logic  of  a  minimum. 

3114.  Are  you  prepared  to  say,  with  respect  to 
alkali  works,  that  the  minimum  could  be  dispensed 
Avith,  and  that  tiie  proprietors  of  the  works  could  be 
held  legally  responsible  for  the  escape  of  any  noxious 
gas,  however  minute  the  quantity? — Presuming  the 
quantity  was  sufficient  to  produce  injury. 

3115.  What  has  been  stated  by  some  Avitnesses  (I 
cannot  say  at  present  with  what  degree  of  accuracy) 
is,  that  one  or  two  of  the  emissions  of  noxious  vapour, 
if  kept  within  the  legal  limit,  from  one  or  two  of  the 
works,  are  not  noxious ;  but  that  where  they  ai'c  com- 
bined with  the  escapes  of  other  works,  they  probably  do 
effect  a  certain  amount  of  injury.? — I  have  no  doubt 
that  a  cumulative  amount  of  works  might  do  so. 

3116.  That  would  point,  would  it  not,  rather  to 
preventing,  if  possible,  the  accumvilation  of  those 
works  where  the  injury  has  not  yet  begun  ? — No 
doubt. 

3117.  There  are  other  persons,  on  the  other  hand, 
who  say  that  it  is  better  to  confine  the  mischief  to  a 
limited  district,  although  the  necessary  consequence  of 
that  would  be  that  within  a  certnin  distance  of  that 
district  there  would  be  a  great  deal  of  injury  done  ; 
which  of  the  two  alternatives  should  you  prefer  ? — I 
should  pi'cfer  the  alternative  that  wouhl  admit  of  the 
work  being  rendered  more  innocuous  wherever  it  was 
carried  on. 
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Dr.  B.  W.  3118.  I  am  sure  yon  must  see  that  it  is  one  thing 
Richardson,  to  permit  the  doing  of  a  thing,  and  another  to  pre- 
M.A.,  F.R.S.  scribe  a  thing  that  you  do  not  believe  to  be  possible  ? 
17  oT~1876    —Yes,  I  see  that  difficulty.    The  only  point  I  can 

 1  ■    think  of  at  this  moment  is  that  something  more  might 

occur  afterwards.  I  can  simply  urge  now  the  neces- 
sity of  including  other  noxious  vapours  of  similar 
destructive  powers  to  hydrochloric  acid. 

3119.  By  that  answer  you  mean,  I  presume,  to  say 
that  definite  quantities  should  be  fixed  ? — There  is  no 
other  alternative,  I  think. 

3120.  If  you  were  called  upon  to  advise  the 
Government,  would  you  undertake  to  fix  the  exact 
quantity  which  should  be  legally  allowed  to  be 
emitted? — There  is  only  one  logical  solution  of  that 
in  order  that  the  Act  should  act  at  all ;  that  is  to 
say,  that  there  should  be  none.  I  see  the  danger  of 
the  minimum.  I  think  it  would  not  answer  ;  it  would 
be  the  cause  of  suspicion  on  the  part  of  those  whose 
duty  it  was  to  attend  to  it  while  the  Act  remained  in 
force,  even  although  it  was  a  false  one,  which  would 
keep  up  the  agitation. 

3121.  The  fixing  of  a  minimum  which  could  not 
be  complied  with  would  not  remove  the  agitation, 
because  the  agitation  depends,  not  upon  the  Act  of 
Parliament,  but  upon  the  results.  If  you  fix  a 
minimum  which  cannot  be  complied  with,  1  do  not 
see  what  good  you  do  ? — That  is  true. 

3122.  {Earl  Percy.)  You  spoke  of  the  escape  of 
gas  from  parts  of  the  works  other  than  the  chimneys  ? 
—Yes. 

3123.  Is  there  any  method  by  which  you  can  test 
the  amount  of  this  escape? — No.  I  know  of  none 
by  which  it  can  be  determined. 

3124.  Except  by  a  test  that  would  include  the  state 
of  purity  of  the  atmosphere  ? — Yes, 

3125.  {Professor  Roscoe.)  With  regard  to  hydro- 
chioric  acid,  do  you  consider  the  limit  of  one-fifth  of 
a  grain  per  cubic  foot  as  the  r>tandard  is  too  stringent, 
and  might  lead  to  evasion,  or  would  you  rather  see  the 
fi-action  made  smaller  ? — I  would  rather  see  it  done 
away  wth  altogether. 

3126.  You  do  not  think  that  the  danger  of  evading 
the  Act  would  be  greater  ? — I  do  not  see  how  it  could 
be. 

3127.  It  would  place  the  inspectors  in  great  diffi- 
culty if  they  had  to  depend  upon  any  minimum  of 
escape,  would  it  not  ? — Not  in  greater  difficulty  than 
an  inspector  is  now  placed  in  Avith  regard  to  those 
very  modifications  that  we  have  been  speaking  of 
before. 

3128.  Then,  whilst  it  would  be  possible  to  fix  on 
a  minimum  standard  for  sulphuric  acid  and  sulphurous 
acid,  except  that  arising  from  the  combustion  of  coals 
and  nitric  acid,  and  possibly  even  chlorine,  would  it 
not  be  very  difficult  to  fix  the  minimum,  or  even  to 
legislate  for  the  known  evolution  of  sulphuretted 
hydrogen  ? — Very. 

3129.  Might  not  the  difficulty  in  this  case  be  got 
over  by  insisting  upon  the  manufacturers  keeping  the 
hydrochloric  acid  out  of  the  drainage,  and  also,  per- 
liaps,  adopting  one  or  other  of  the  processes  for  tlio 
separation  of  the  sulphur  from  the  Avaste  ? — I  should 
certainly  suggest  that  the  next  Act  should  insist  upon 
the  removal  of  the  a(ud  liquids  that  flow  into  the 
alkali  heaps.  I  think  that  woukl  be  fair,  and  a  very 
great  improvement,  and  I  think  it  would  not  involve 
great  expense.  I  would  not  I'egard  even  the  present 
means,  or  the  assumed  present  means,  of  utilizing  the 
sulphur  as  practicable,  because  there  is  not  sutficient 
evidence  to  go  upon  as  to  which  of  the  processes  can 
be  perfected.  Mond's  process  looks  admirable,  as  a 
theory,  and  very  likely  it  may  be  perfect,  and  I  should 
speak  of  it  with  great  respect,  but  I  cannot  gather 
from  his  own  statement  that  it  is  directly  applicable 
everywhere.  He  says,  it  is  applicable  in  some  places, 
but  not  in  others. 

3130.  Have  you  any  evidence  with  regard  to 
McTear's  process  ? — No,  I  liave  not.  Mr.  Gossage 
had  a  process,  but  he  ssiys  liiniself  that  it  did  not 
work  well. 


3131.  Are  you  aware  that  the  inspector  in  his 
11th  Eeport  points  out  a  recommendation  which  you 
yourself  had  made  that  the  condition  of  the  air  of  a 
place  ought  to  be  ascertained  before  allowing  chemical 
works  to  be  established  ? — Yes  ;  that  I  agree  with. 

3132.  {Mr.  Stevenson.)  As  I  understand  you,  you 
would  look  upon  it  as  most  desirable  that  the  escape 
of  any  noxious  vapours  from  alkali  works  should  be 
entirely  prohibited  ? — Yes. 

3133.  You  would  necessarily  exclude  the  sulphurous 
acid  derived  from  the  combustion  of  coal,  would  you 
not  ? — No,  I  would  not,  if  it  could  be  separated. 

3134.  Has  any  process  been  suggested  by  which  it 
might  be  separated  ? — Yes.  I  think  it  is  desirable,  in 
all  the  works,  that  an  admixture  of  the  acid  vapours 
which  pass  into  the  chimneys  should  not  take  place 
with  tlie  smoke.  I  was  assured  that  that  was  quite 
practicable  in  all  chimneys.  There  are  two  distinct 
openings  ;  one  for  the  admission  of  the  noxious  vapours, 
and  the  other  for  the  smoke. 

3135.  The  separation  of  the  two  kinds  of  noxious 
vapours  might  be  accomplished  in  the  same  factory, 
might  it  not  ? — Yes,  it  might  be. 

3136.  You  would  desire  that  the  chimney  that  took 
away  the  noxious  gases  of  chemical  origin  should 
show  no  acid  vapour  whatever  ;  what  would  you  do 
Avith  the  sul))hurous  acid  that  came  from  the  smoke 
chimney  ? — I  have  not  much  fear  of  the  effect  of  that, 
but  I  have  not  thought  of  the  removal  of  it.  For  my 
own  part,  I  should  not  think  that  it  would  make 
matters  Avorse  than  they  are  at  the  present  time. 
However,  in  the  Black  Country,  it  Avould  be  a  great 
improvement  upon  the  present  condition  of  things, 
while  a  further  process  for  the  removal  of  the  smoke 
altogether  is  quite  open  to  consideration. 

3137.  In  the  meantime,  you  Avould  allow  the  smoke 
from  the  combustion  of  coal  to  go  on  as  it  has  done, 
and  do  what  mischief  it  may  ;  you  have  no  remedy 
for  it  but  to  separate  it  from  the  other  gases  ? — I  have 
something  to  say  upon  that  matter,  or  upon  conden- 
sation rather ;  but  this  matter  of  the  separation  of  the 
noxious  vapour  from  the  smoke  itself  is  a  deside- 
ratum that,  I  think,  should  be  enforced. 

3138.  Have  you  taken  into  account  that  the  amended 
Alkali  Act  only  came  into  operation  a  year  and  a  half 
ago,  namely,  in  March  1875  ? — Yes. 

3139.  And  that  necessarily  some  time  must  elapse 
before  the  whole  of  the  benefit  w^hich  may  be  derived 
from  it  can  be  realised  ? — That  is  true,  but  I  am 
afraid  you  will  not  see  the  benefit,  I  am  afi-aid  that 
what  has  occurred  does  not  promise  much  hope  of 
improvement  ;  at  any  rate,  not  to  my  mind, 

3140.  Do  you  think  that  processes  are  sufficiently 
well  known  to  enable  you  to  apply  so  stringent  a 
test  to  condensation  that  no  acid  gases  whatever 
should  escape  from  the  whole  of  the  chemical  opera- 
tions ? — I  am  sure  that  modern  science  is  equal  to 
that. 

3141.  It  is  a  question  for  the  future,  in  your  mind, 
rather  than  a  matter  of  present  knowledge  ? — Yes. 

3142.  {Mr.  Wilbraham  Egertov.)  How  would  you 
limit  the  creation  of  new  works  ? — I  see  no  method 
of  limitation,  unless  a  license  Avas  granted. 

3143.  And  the  proprietors  were  prepared  to  show 
thfit  the  process  they  intended  to  use  would  give  off 
no  noxious  gases  ? — Yes. 

3144.  Would  you  give  any  power  to  the  central 
authority  in  London,  the  Local  Government  Boartl, 
to  control  that  matter  ? — I  am  not  satisfied  as  to  Avhat 
would  be  the  best  organisation  connected  with  the 
central  government  for  control. 

3145.  Do  you  think  that  it  Avould  be  loo  great  an 
interference  with  the  manufacturers  of  alkali  pro- 
ducts ? — Yes,  it  would  be  a  very  serious  interference ; 
but  I  think  that  some  board  in  London  should  have 
the  control  of  a  great  subject  like  tiiis.  Some  govern- 
ment board  in  London,  to  Avhich  the  Inspectors  might 
refer,  would  be  a  very  important  consideration. 

3146.  Do  you  think  that  both  the  url)an  sanitJU'y 
authority  and  the  rural  sanitary  authority  shoukl 
have  the  same  power  of  prosecution  for  infractions 
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of  the  law,  in  addition  to  the  power  which  is  already 
given  to  the  inspectors  ? — I  am  afraid  that  would  be 
useless. 

3147.  Would  you  place  the  inspectors  entirely  under 
the  central  authority,  or  partly  under  the  central 
authority  and  partly  under  the  local  authority  ?  — 
I  would  place  them  entirely  under  the  central 
authority. 

3148.  {Chairman.)  Having  examined  all  the  exist- 
ing working  processes,  have  you  any  suggestion  ti> 
make  for  the  separation  of  the  noxious  vapoui-?'  by 
modifications  of  those  processes  ? — Yes.  I  may  say 
that  it  is  a  subject  which  has  engaged  a  great  deal 
of  my  attention.  I  think  I  should  say,  in  the  first 
place,  that  the  whole  of  those  condensing  towers  which 
Mr.  Gossage  invented  in  1836,  and  which  are  now  in 
general  use,  -while  they  were  very  admirable  inven- 
tions in  their  way,  are  now  out  of  date  altogether. 
I  believe  the  condensation  is  at  fault,  because  the 
manufacturer  has  not  appreciated  what  Loixl  Bacon 
said,  that  heat  and  cold  are  the  two  hands  of  nature. 
The  manufacturer  is  only  using  one  hand, — heat.  I 
think  that  the  most  complete  system  of  condensation 
that  could  be  carried  out,  both  of  sulphurous  acid  and 
of  hvdrochloric  acid,  would  be  by  bringing  into  action 
extreme  cold.  A  manufacturer  has  on  the  spot  the 
very  things, — namely,  sulphurous  acid,  which  he 
can  condense  by  steam  pressure,  and  glycerine, — to 
produce  any  degree  of  cold  he  pleases.  I  could 
construct  a  work,  a  kind  of  glaciarium,  that  would 
condense  through  small  tubes  every  product  that 
goes  off  from  the  largest  factory — I  mean  by  a  large 
condenser  of  gases.  This  has  been  done  to  some 
extent.  One  manufacturer  at  lluncorn  found  that  he 
could  reduce  the  hydrochloric  acid  gas  1 16  degrees  by 
passing  it  through  a  tube  through  24  feet  of  water  ; 
that  is,  through  cold  water.  By  a  complete  system  of 
condensation  I  believe  the  chlorine,  the  hydrochloric 
acid,  and  the  sulphurous  acid,  can  be  completely 
condensed  at  a  very  moderate  cost.  All  the  materials 
for  the  production  of  extreme  cold  are  on  the  spot. 
That  is  one  suggestion  I  should  make  as  to  an 
experimental  trial  for  the  purposes  of  condensation. 
Then  there  is  another  improvement  which  requires, 
I  think,  to  be  made  in  the  chlorine  chambers.  Those 
chlorine  chambers  are  not  adapted  for  working  and 
for  saving  on  the  part  of  the  manufacturers.  A 
great  deal  of  the  chlorine  must  be  lost  which  might 
be  saved,  from  the  rude  way  in  which  the  lime  is 
laid  out  in  the  chambers.  The  chambers  ought  to 
be  so  arranged  that  the  clilorinc  passes  over  tlie  lime 
in  a  volute  that  is  a  spiral.  It  ought  to  pass  in  to  the 
top,  and  be  allowed  to  go  down.  And  the  entrance 
to  the  chambers  should  be  different  to  what  it  is  ; 
it  should  be  from  below,  and  not  at  tiie  sides. 
If  the  wind  blows  in  this  direction  {explaining)  the 
remaining  chlorine  Avill  all  be  carried  away  by  the 
wind.  I  think  that  the  chlorine  chambers  might  be 
so  arranged  that  the  whole  of  the  remaining  chlorine 
might  bo  pumped,  as  it  is  in  one  place,  into  water, 
or  otherwise  fixed,  or  made  to  play  on  more  lime, 
so  that  a  man  should  not  enter  the  chamber  until  it 
was  perfectly  pure.  I  should  mention  that  there 
is  another  matter  which  has  occurred  to  me  about 
the  working  of  furnaces  ;  and  that  is,  that  it  is  an 
entire  mistake  to  adopt  the  practice  of  forcing  air 
into  furnaces.  I  think  that  all  furnaces  should  be 
worked  by  suction,  and  that  there  should  be  a  steam 
engine  which  should  draw  all  tlie  air  through  the 
furnaces  at  a  given  rate,  so  that  everything  could 
act  automatically.  By  that  means,  the  whole  of  the 
furnaces  would  start  at  one  time,  and  I  believe  that 
the  most  perfect  automatic  action  would  take  place. 
I  may  say  that  that  process  is  carried  out  in  some  of 
the  furnaces ;  for  instance,  it  is  carried  out  in 
Messrs.  iSullivan's  works ;  I  mean  the  fan  process  of 
drawing  the  air  into  the  furnaces.  It  is  the  most 
appropriate  arrangement,  and  I  believe  that  an 
extension  of  that  system  might  be  made  to  all  the 
works  in  a  factory,  and  that  the  smoke  might  be 
drawn  in,  in  the  same  way,  with  such  a  perfect  com- 
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bination  that  there  would  be  no  carbon  unconsumed  ; 
but  the  engine  would  draw  in  the  vapours  for  conden- 
sation on  one  side,  and  discharge  them  on  the 
other.  I  think  that  by  very  simple  means  the 
smoke  discharged  might  be  freed  of  all  the  carbon. 
It  seems  to  me  that  those  three  radical  improvements 
are  required  in  manufactories,  and  that  if  they  were 
cai'ried  out  there  would  be  no  difficulty  whatever 
between  the  manufacturers  and  the  landowners. 

3149.  I  think  there  are  some  very  able  and  intelli- 
gent managei's  of  works  in  this  district ;  have  you 
discussed  these  improvements  with  them? — With 
Mr.  Brock  I  discussed  one. 

3150.  How  did  he  receive  it  ? — The  suction  plan 
he  received  very  favourably.  But  Mr.  Brock's  objection 
was  a  very  important  one.  He  said  that  double  the 
amount  of  machinery  would  be  required,  so  that,  if  the 
engine  got  out  of  order,  it  could  be  replaced  by  the 
other  machinery  ;  but  he  thinks  the  plan  of  drawing 
the  air  in,  as  I  have  described,  would  be  possible. 

3151.  With  regard  to  the  other  suggestions  which 
you  made,  did  he  consider  them  feasible  ? — I  have  not 
discussed  them  with  him. 

3152.  {Earl  Percy.)  I  did  not  quite  understand 
what  you  said  about  glycerine ;  will  you  describe 
that  a  little  more  fully  ? — Glycerine  is  thrown  away 
in  some  works ;  for  instance,  at  Messrs.  Crossland's 
works  it  is  thrown  away,  at  the  rate  of  500  tons  a 
week,  into  the  river.  Those  are  soap  works.  Glycerine 
will  not  readily  freeze,  and  it  might  be  used  in  cooling 
process — for  a  complete  cooling  process  perfectly. 

3153.  Do  you  mean  that  alkali  works  might  obtain 
the  glycerine  from  soap  works  ? — Yes  ;  but  much  of 
it  is  not  required  ;  it  can  be  used  over  and  over  again. 
I  may  mention  that  in  a  glaciarium  which  is  now  esta- 
blished in  London  the  glycerine  is  not  changed  for 
months  together. 

3154.  But  it  would  be  difficult,  would  it  not,  for 
alkali  works  which  had  nothing  to  do  with  soap 
Avorks  to  obtain  the  material  ? — No,  I  think  not. 

3155.  {Professor  Roscoe.)  I  did  not  quite  gather 
what,  in  your  opinion,  would  be  the  advantage  of 
condensing  into  a  liquid  state  at  a  low  temperature  ? — 
The  advantage  would  be  that  everything  would  be 
collected. 

3156.  Would  it  not  be  equally  well  done  by  having 
plenty  of  water  spray,  or  towers,  or  any  mode  of 
condensing  the  water  ?  Would  not  the  hydrochloric 
acid  be  as  perfectly  condensed  ? — I  think  that  by  the 
plan  I  have  suggested  you  would  govern  everything, 
and  bring  everything  into  one  place,  and  condense  all 
the  noxious  gases  you  wish,  separating  them  at 
certain  points. 

3157.  Nothing  of  this  sort  has  been  attempted 
practically  yet,  I  believe  ? — No. 

3158.  Have  you  not  ascertained  the  opinions  of  any 
practical  men,  as  to  whether  it  would  be  possible,  or 
not  ? — No. 

3159.  I  do  not  quite  understand  what  the  advantage 
is  of  using  the  fan,  in  preference  to  the  pull  of  the 
chimney  ? — It  is  simply  the  precision  with  which  it 
works. 

3160.  Does  not  the  chimney  work  with  equal 
precision  ;  may  it  not  be  regulated  by  the  damper 
with  equal  ease  and  facility  ? — I  think  not.  If  you 
saw  Mr.  Brock's  works  I  think  you  Avould  say  that 
nothing  could  be  more  perfect. 

3161.  {Mr.  Stevenson.)  Did  you  intend  to  suggest 
that  the  condensation  might  be  made  more  easy  by 
cooling  the  gases  Ijy  means  of  sulphurous  acid  ? — The 
sulphurous  acid  is  condensed  into  the  liquid  that  is 
used  to  produce  intense  cold. 

3162.  Have  you  considered  that  sulphurous  acid  is 
a  mixture  of  sulphuric  acid  with  other  acids,  and  that 
there  is  a  great  quantity  of  carbonic  acid  and  nitric 
acid  ? — Y''es,  that  is  so.  Y'ou  would  pass  it  into  the 
chaml)er  for  condensation  as  pure  sulphurous  acid. 

3163.  I  speak  of  the  sulphurous  acid  that  escapes 
from  the  combustion  of  coal,  which  is  necessarily 
mixed  witli  a  great  amount  of  incondensable  gases? — 
You  would  pass  a  little  of  the  pure  sulphurous  acid, 
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as  much  as  you  wished  to  provide,  into  the  engine  to 
be  condensed  into  the  liquid.  That  would  need  to  be 
done  for  large  works  like  Mr.  Sullivan's,  but  it  need 
not  take  place  more  than  once  a  month. 

3164.  You  would  use  the  sulphurous  acid  in  that 
way  as  the  source  from  which  to  obtain  cold  ? — Yes. 

3165.  And  you  would  use  glycerine  to  store  up 
cold  ? — ^Yes. 

3166.  And  you  would  use  the  cold  thus  obtained 
to  assist  the  condensation  of  the  gases  by  water  ? — I 
think  it  possible  that,  in  the  first  instance,  it  might  be 
advisable  to  combine  it  with  Mr.  Newall's  process,  of 
the  spray.  Even  then  the  water  might  be  used  very 
cold,  in  order  to  overcome  the  intense  heat  when 
the  admixture  takes  place.  I  would  let  the  further 
process  go  on,  of  cooling  through  large  masses  of  ice. 
I  have  no  doubt  that  the  acids  would  distil  over,  in  a 
fluid  state,  at  the  further  end. 

3167.  You  would  apply  the  extreme  cold  outside 
the  condensing  pipes  ? — Yes. 

3168.  Would  you  expect  in  that  way  to  condense 
the  sulphurous  acid  evolved  from  the  combustion  of 
coal  ? — I  should. 

3169.  Are  you  aware  that  Dr.  Angiis  Smith,  in  his 
last  report,  says  this  with  reference  to  the  plan  of 
cooling  : — "There  can  be  no  doubt  that  cooling  is  best 
"  effected  in  narrow  vessels  or  channels,  with  large 
"  external  surfaces  in  proportion  to  the  capacity.  But 
"  when  I  bring  forward  these  facts  I  do  not  at  all 
"  mean  to  say  that  the  towers  have  failed.  Indeed 
"  I  know  no  better  condensation  than  is  made  quickly 

in  one  tower  for  a  pan  and  furnace ;  but  the  work 
"  done  is  not  excessive,  and  the  cooling  of  the  tower 
"  is  therefore  suflBcient.  An  increase  in  the  quantity, 
"  efficiency,  or  rapidity  of  the  work  demands  new 
"  appliances  "  ? — Yes  ;  and  a  very  good  plan  it  would 
be,  Avhatever  comes  of  what  T  have  suggested. 

3170.  He  also  says,  "One  may  believe  it  quite 
"  possible  to  get  rid  of  the  heat  of  combination  much 
*'  earlier  by  still  smaller  vessels  than  any  one  uses,  and 
"  more  frequent  supply  of  water,  or  one  may  suppose 
'•'  only  the  tubes  to  be  used  and  supplied  at  frequent 
"  intervals  with  moisture.    In  some  such  direction 


"  we  must  seek  for  condensation  in  a  shorter  space 
"  and  in  a  more  inexpensive  as  well  as  effective 
"  manner  "  ? — I  would  agree  with  that. 

3171.  {Chairman.)  Have  you  anything  further  to 
suggest  to  the  Commissioners  which  would  bear  upon 
any  new  legislative  action  with  reference  to  noxious 
vapours  ? — Yes.  I  would  submit  this  :  that  the  Com- 
missioners should  recommend  the  Government,  in  a 
great  question  like  this,  to  spend  a  small  sum  of 
money  in  building  a  standard  work ;  that  competent 
chemists  and  engineers  should  be  empowered  to  buUd 
a  standard  work,  in  which  all  these  questions  should 
be  finally  settled.  I  am  convinced  that  the  engineer- 
ing skill  in  England  is  competent  to  settle  the  question. 
Having  got  that  standard  work,  the  Government 
should  say,  you  must  work  to  that  standard.  I  see 
no  reason  why  that  should  not  be  carried  out,  for  it 
would  be  both  to  the  interest  of  the  manufacturers  and 
the  landowners  that  it  should  be  accomplished.  I 
fear  I  could  not  suggest  that  it  might  be  accomplished 
by  a  combination  of  the  manufacturers  and  land- 
owners, but  an  effort  should  be  made.  I  have  thought 
upon  the  subject,  and  suggest  that, — that  they  houlds 
work  together  in  producing  a  work  of  the  kind  I  have 
mentioned.  But  perhaps  on  the  whole  it  would  be 
best  to  suggest  it  to  the  Government,  and  that  they 
should  carry  out  that  which  they  would  afterwards 
legislate  upon. 

3172.  {Eaj-l  Percy.)  Is  it  your  experience  that  all 
Government  works  are  generally  carried  on  so  effi- 
ciently that  they  would  serve  as  a  model  for  all 
others  ? — I  think  it  would  be  practicable  to  leave  it  to 
the  Government. 

3173,  With  regard  to  the  eff'ect  of  these  vapours 
upon  dead  timber,  have  you  observed  anything  with 
respect  to  that  ? — Yes,  1  believe  that  dead  timber  is 
affected  by  the  vapours, 

3174,  Rapidly? — No,  I  think  not.  Iron  is  affected 
very  much,  and  I  think  timber  is  affected  in  some 
instances.  It  was  pointed  out  to  me  by  an  intelligent 
observer  that  the  dead  wood  had  suffered ;  but  perhaps 
it  is  a  minor  point. 


The  witness  withdrew. 


Mi:  W.  Keaies. 


Mk.  William  Keates  examined. 


3175.  {Chairman.)  You  have  long  been  acqmainted, 
I  believe,  with  St.  Helen's  ? — Yes. 

3176.  For  how  many  years  have  you  been  acquainted 
with  it  ? — 46  years. 

3177.  Have  you  carried  on  copper  works  at  Raven- 
head  ? — Yes,  and  at  Sutton, 

3178.  At  what  period  did  you  begin  to  do  so  ? — In 
1830. 

3179.  How  soon  after  were  complaints  made  with 
reference  to  the  effects  of  those  works  upon  the  neigh- 
bouring land  ? — I  carried  on  the  works  at  Ravenhead 
for  five  years  ;  and  during  those  five  years,  up  to  the 
time  I  left  them,  I  had  not  had  a  single  complaint. 

3180.  To  what  do  you  attribute  that  fact  ? — Because 
I  committed  no  appreciable  damage. 

3181.  How  did  you  avoid,  during  those  five  years, 
committing  the  damage  which  it  is  generally  supposed 
copper  works  do  commit  ? — I  never  did  commit  it. 

3182.  Did  you  contrive  to  avoid  it? — If  I  did  not 
commit  the  damage,  there  was  none  to  avoid. 

3183.  You  misapprehend  my  question.  How  did 
you  contrive  to  avoid  committing  any  damage  ? — 
The  works  were  carried  on  in  the  ordinary  manner. 

3184.  But  by  the  ordinary  manner,  as  I  understand, 
damage  is  invariably  committed  ? — It  is,  my  Lord,  to 
some  extent.  But  the  situation  of  the  works  may  vary  ; 
for  instance,  at  Ravenhead,  where  the  prevailing  winds 
were  in  the  direction  of  them,  the  land  was  princii^ally 
occupied  by  buildings  and  manufactories,  and  I  can 
only  say  that  I  had  not  a  single  complaint  made 
during  the  five  years  that  I  carried  them  on.  Further 
than  that,  I  may  say  that  I  built  the  works  at  Sutton 
which  I  now  carry  on.    I  built  them  in  the  year  1832, 


and  I  began  to  smelt  in  1833,  and  for  seven  years  I 
had  no  complaint. 

3185.  Did  there  exist  other  works  in  your  neigh- 
bourhood at  that  time  ? — When  first  I  commenced 
copper  smelting  at  St.  Helen's  there  was  not  a  single 
alkali  works  in  existence  there ;  but,  I  think,  in  the 
year  1831  a  small  alkali  works  was  constructed  near 
to  my  copper  works,  but  there  was  no  condensation. 

3186.  Then  if  at  that  time  damage  arising  from 
noxious  vapours  had  been  committed,  it  would  have 
been  by  your  works  ? — Yes, 

3187.  But,  as  I  understand  you,  no  complaint  was 
made  ? — None, 

3188.  After  a  while  damage  was  committed,  and 
complaints  were  made,  as  I  understand  ? — Yes,  there 
were.  I  will  not  take  up  the  time  of  the  Commission 
as  to  how,  in  the  first  instance,  the  claims  made  upon 
me  arose ;  but  about  the  year  1840  complaints  were 
made.  I  knew,  from  my  own  experience,  that  within  a 
limited  area  some  mischief  might  arise  to  the  agricul- 
tural crops ;  and  being  aware  of  that,  I  was  ready  to 
meet  those,  who  I  thought  had  reasonable  grounds  of 
complaint,  fairly  ;  and  in  order  to  avoid  the  trouble 
and  expense  of  law  suits,  I  offered  to  leave  the  matter 
to  independent  parties  in  the  neighbourhood, — the 
agriculturists, — to  say  what  I  should  pay  the  farmers 
who  complained.  There  were  four  or  five  of  them, 
and  they  chose  as  a  referee,  or  an  assessor,  a  person 
whose  name  I  forget, — a  tenant  of  Mr.  Legh's  of  Hay- 
dock,  living  in  Newton  ;  he  had  retired  from  the 
farming  business,  and  I  think  carried  on  a  little  shop. 
HoAvever,  he  continued  to  assess  these  damages  for 
three  or  four  years,  and  the  farmers  complained  that 
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he  did  not  give  them  enough.  The  fact  is  that  alkali 
works  were  increasing  very  much,  and  the  damage 
done  increased  enormously. 

3189.  Then  this  assessor  endeavoured  to  assess  the 
damage  that  might  be  fairly  imputed  to  you,  and  they 
wanted  you  to  pay  for  the  damage  done  by  the  accu- 
mulated works  ? — Yes.  They  then  chose  Mr.  Rothwell, 
a  very  respectable  person  living  at  Winwick,  where 
Canon  Hopwood  is  rector,  and  he  acted  for  them  and 
for  me,  and  that  which  he  said  I  ought  fairly  to  pay, 
I  paid. 

3190.  Were  the  farmers  better  satisfied  with  that 
arrangement  ? — For  a  time  they  were,  but  afterwards 
they  kicked  against  it,  and  I  then  saw  that  there  was 
really  no  chance  but  to  see  to  what  extent  I  was 
liable  in  a  court  of  law. 

3191.  Did  any  of  the  neighbouring  proprietors  of 
works  follow  your  example  with  reference  to  the 
farmers  ? — I  think  not,  for  a  considerable  time  ;  but,  I 
think,  afterwards  they  did. 

3192.  But  by  the  time  when  your  arrangement  with 
the  neighbouring  farmers  terminated,  they  had  not  ? — 
I  think  not. 

3193.  Did  the  arrangement  terminate  from  similar 
causes  to  that  which  had  put  an  end  to  the  employ- 
ment of  the  previous  assessor  ? — Yes,  it  did. 

3194.  Then  you  determined  to  see  what  legal  claims 
they  might  be  able  to  substantiate  ? — Yes.  Various 
actions  were  brought  against  me  in  the  county  court 
at  St.  Helen's,  and  the  county  court  judge  ruled  in  a 
manner  that  I  thought  was  contrary  to  common  sense, 
and  which  afterwards  turned  out  to  be  contrary  to  law  ; 
but  in  consequence  of  his  having  taken  some  extra- 
ordinary view  of  my  wrong-doings,  not  a  claim  was 
made  in  his  court  but  what  he  allowed  ;  and  the  con- 
sequence was  that  the  claims,  wliich  were  originally 
five  or  six  in  number,  extending  about  a  mile  or  a 
mile  and  a  quarter  from  my  works,  became,  I  think, 
upwards  of  50,  extending  to  three  or  four  miles,  where 
I  knew  I  could  not,  by  any  possibility,  have  done  any 
damage  ;  and  I  writhed  under  a  sense  of  injustice  that 
made  my  life  miserable. 

3195.  Were  you  made  responsible  by  the  county 
court  judge  to  whom  you  have  referred  for  all  the 
damage  proved  to  have  been  committed,  without  any 
reference  to  the  share  of  the  damage  which  might  have 
been  committed  by  others  ? — He  never  took  that  into 
his  ruling,  I  believe.  I  have  the  words  in  my  pocket, 
and  they  were  to  this  effect,  that  if  I  contributed  at 
all  to  the  damage  I  was  liable  to  the  whole. 

3196.  Was  his  ruling  overruled  by  one  of  the  judges 
of  the  superior  courts  ? — Yes.  It  came  to  this,  that  I 
must  try  to  get  it  upset,  or  shut  up  my  works.  Having 
curried  on  previously  copper  smelting  works  in  Staf- 
fordshire, which  were  formerly  carried  on  by  Lord 
Winmarleigh's  predecessor, — and  having  done  so  in 
South  Wales,  where  the  works  were  isolated  (there 
was  not  another  alkali  works  or  copper  works  either), — • 
and  seeing  what  I  did  there,  and  that  what  I  was 
accused  of  doing  in  Lancashire  was  monstrous,  the 
superior  courts  afforded  me  a  certain  amount  of  redress  ; 
but  an  action  was  brought  against  me,  in  which  the 
damages  were  laid  at  10,000Z.,  and  a  special  jury,  who 
viewed  the  premises,  gave  a  verdict  against  me  for 
251,  I  merely  mention  that  to  show  the  kind  of  spirit 
and  the  sort  of  persecution  I  was  subjected  to  ;  and  I 
believe  that  my  desire  to  do  justice  in  the  first  instance, 
by  admitting  the  claims  which  I  though  were  reason- 
able, got  me  into  all  the  trouble ;  for  if  I  had  set  my 
face  against  it,  I  probably  should  have  escaped,  and 
been  better  off. 

3197.  Your  case  was,  undoubtedly,  a  hard  one  ;  but 
do  you  not  think  that  the  case  of  the  farmers,  who 
have  got  to  fix  certain  persons  with  the  commission  of 
damage  on  their  property,  is  also  a  hard  one  ? — I 
think  it  is  exceedingly  so. 

3198.  Being,  as  you  evidently  are,  a  fair-minded 
man,  have  you  ever  thought  what  remedy  could  be 
adopted  for  this  state  of  things  ? — I  have. 

3199.  Will  you  have  the  goodness  to  state  what 
remedy  you  would  suggest  ? — There  is  no  doubt  what- 
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ever  that  damage  is  committed  to  a  very  large  extent ;  Mr.  W.  Keates. 

it  "only  requires  your  eyes  to  see  it ;  you  cannot  dis-   • 

pute  it.  Whether  a  man  is  a  copper  smelter  or  an  ^"^ 
alkali  manufacturer,  you  cannot  dispute  the  fact  j  it  is 
too  apparent,  it  is  too  obvious,  to,,  be  disputed.  We 
have  heard, — at  least  L-have  heard  it  here,  in  the 
evidence  that  a  gentleman  gave, — a  disscussion  of  the 
various  modes  of  lessening  the  evil  of  these  noxious 
vapours;  and  I  have  no  doubt  whatever  that  they 
may  be  very  much  lessened ;  but  T  am  equally  of 
opinion  that  the  mischief  will  continue,  and  that  these 
manufactures  cannot  be  carried  on  practically  to  com- 
pletion, for  that  is  the  object,  without  doing  damage. 
The  chemical  works  will  never  be  the  dispensers  of 
rose  water.  What  has  appeared  to  me  fair  in  this 
matter  has  been  this  :  You  will  perceive,  my  lord,  the 
unfairness,  under  such  a  state  of  things,  of  one  manu- 
facturer being  singled  out  because  his  chimney 
happens  to  be  nearer  to  some  place  than  another  man's 
chimney ;  that  he  should  be  singled  out,  I  will  not  say 
for  prosecution,  but  for  persecution, — it  is  obviously 
unfair  ;  and,  as  far  as  I  can  see,  justice  to  the  farmers 
and  landowners,  and  justice  to  the  manufacturers,  can 
only  be  done  by  such  a  change  of  the  law  as  shall  be 
reasonable,  setting  aside  legal  technicalities,  and  pro- 
ceeding according  to  what  appears  reasonable  to  rational 
men.  Now,  the  first  thing  would  be  to  ascertain  the 
fair  amount  of  damage  done,  which,  I  think,  cannot  be 
very  difficult ;  and,  next,  there  should  be  a  fair  pro- 
portion of  that  damage  imposed  with  reference  to  the 
different  works. 

3200.  Are  you  prepared  to  say  that  that  also  is  not 
difficult  to  do  ? — I  am  prepared  to  say  this,  that  I  think 
a  man  independent  of  local  influences,  with  a  know- 
ledge of  the  various  processes  carried  on,  and  of  the 
mode  in  which  they  are  carried  on,  and  the  proximity 
and  so  on,  and  having  a  knowledge  also  of  the  direc- 
tion of  the  winds,  would  be  able  to  come  to  a  reasonable 
conclusion. 

3201.  How  would  you  set  about  it  ? — Perhaps  it  is 
a  difficult  question  to  answer  offhand. 

3202.  Supposing  thatonthelst  of  September  1877 
a  farmer  complains  that  he  has  had  damage  done  to 
him,  as  you  say,  a  skilful  surveyor  might  very  easily 
assess  the  amount  of  damage,-  — say  that  he  fixes  it  at 
100/.;  he  then  has  to  go  to  the  various  works  at 
St.  Helen's,  the  copper  works,  the  alkali  works,  and 
the  glass  works,  in  order  to  ascertain  exactly  what 
proportion  of  that  100/.  each  of  those  works  is  to  pay, 
having  reference  to  the  size  of  them,  the  nature  of 
them,  and  also,  I  presume,  to  the  management  of  the 
works  ;  how  is  that  to  be  done  ? — There  is  nothing 
without  difficulty  ;  and  I  admit,  with  your  Lordship, 
that  that  is  a  difficult  question  to  answer  Avith  mathe- 
matical accuracy  ;  but  I  think  that  anything  is  better 
than  the  present  system.  Properly  assessing  (if  I  may 
use  the  term)  the  damages  amongst  the  different 
works  should  be  by  a  person  visiting  individually,  say 
not  on  the  1st  of  September,  after  a  complaint  is  made, 
but  he  should  visit  the  districts  as  the  inspectors  visit 
the  works.  He  would  see  where  tlie  smoke  came  from 
from  time  to  time  ;  he  would  be  able  to  learn  various 
circumstances  ;  and  I  think  that  with  that  knowledge 
there  would  be  no  difficulty  in  his  doing  that  which 
would  be  fair.  Now  I  think  that  I  have  said  enough 
to  show  to  the  Commissioners  that  the  state  of  the 
law  as  it  at  present  exists,  while  it  leaves  apparently 
many  sufferers  without  a  remedy,  also  leaves  individual 
manufacturers  to  the  threat  of  ruin.  But  there  is 
another  aspect  of  this  question,  which,  I  think,  the 
Commissioners  should  bear  in  mind,  namely,  with 
regard  to  the  value  of  property. 

3203.  Before  you  leave  the  former  subject  I  should 
like  to  ask  you  another  question.  You  intend  that 
this  officer,  who  shall  have  the  very  responsible  duty 
of  affixing  upon  the  manufacturers  their  proportion  of 
the  damage  to  be  paid,  shall  be  a  locally  resident 
officer,  but  not  an  inspector  ? — I  propose  that  he  should 
be  a  person  appointed  by  Government,  however  he  may 
be  paid  ;  that  is  a  matter  for  consideration;  but  I  pro- 
pose that  he  should  be  appointed  by  the  authority  in 
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Mr.W.  Keates.  London,  the  Local  Government  Board  ;  that  he  should 
17  Oct  1876        ^  person  free  from  local  intluences,  and  of  a  posi- 
'       "   tion  above  the  ordinary  mode  of  influencing  people's 
views. 

3204.  But  he  must  be  resident  on  the  spot,  or  he 
would  never  be  able  accurately  to  estimate  these 
various  matters  ? — He  should  be  resident  on  the  spot, 
or  •witliin  reasonable  reach  of  it. 

3205.  I  suppose  that  long-coutinued  observation 
alone  would  enable  him  to  say  what  was  a  relatively 
good  or  bad  management  ? — I  think  that  there  would 
be  no  insuperable  difficulty,  in  a  fair  apportionment  of 
the  damage  done  ;  I  may  be  mistaken,  but  I  think 
not.  I  think  that  if  I  went  over  that  district,  and  saw 
damage  done  in  a  particular  part  of  the  district,  and 
saw  other  damage,  T  could  pretty  well  say  from  whence 
the  bulk  of  that  mischief  arose.  But,  if  I  may  digress 
further  on  that  point,  there  is  not  a  single  chimney  in 
the  St.  Helen's  district,  whether  it  belongs  to  an 
alkali  work,  or  a  copper  work,  or  a  glass  work,  or  a 
brick  manufactory,  or  whatever  else,  but  what  con- 
tributes to  the  damage.  The  quality  of  the  coal  used 
in  the  district  has  to  be  considered. 

3206.  Then  your  answer  would  be  easy  ;  namely, 
that  they  had  all  contributed  ? — Yes. 

3207.  But  then  comes  the  question  of  their  quotas  ? 
— Decidedly  ;  and  I  think  that  the  sort  of  person  whom 
I  speak  of  would  not  find  it,  after  a  little  practice,  a 
very  difficult  task  ;  for  instance,  he  might  be  appealed 
to  in  the  same  way  as  in  the  assessment  of  the  poor 
rate.  If  an  inspector  or  assessor  acted  unfairly,  or  if 
an  individual  manufacturer  thought  that  he  was  im. 
duly  hard,  he  could  apply  to  the  inspector,  and  show 
cause  why  he  should  alter  his  opinion.  I  myself  think 
that  there  would  not  be  mucli  difficulty.  But,  as  i'ar 
as  my  observation  goes  (and  it  extends  over  a  long 
time),  there  will  always  be  damage  done.  I  have 
heard  the  evidence  which  has  been  given  by  a  scien- 
tific gentleman,  which  I  am  not  at  all  prepared  to 
confute, — that  is  to  say,  theoretically  to  confute, — 
but  I  think  that  I  can  confute  it  practically,  as  being 
that  which  is  impracticable. 

3208.  We  do  not  Avant  answers  to  preceding  wit- 
nesses ? — No.  With  respect  to  coal  smoke,  I  think  I 
heard  one  witness  say  that  he  thought  it  did  not  do 
much  damage.  When  very  much  dispersed  it  may 
not  ;  but  I  am  old  enough  to  recollect  that  when  I 
lived  at  Eavenhead  House  in  the  year  1831  there  was  a 
very  fine  oak  tree  growing  on  the  edge  of  a  wood,  and 
a  neighbouring  collier  sank  a  pit,  and  put  down  a 
small  steam-engine,  with  only  one  boiler,  about  60 
yards  from  tliis  oak  tree  ;  in  two  years  it  was  killed. 

3209.  I  think  that  nobody  has  at  all  disputed  the 
fact  that  coal  smoke  is  prejudicial  to  trees.  I  have 
not  heard  it  disputed  by  any  witness  ? — I  thought 
that  I  had  heard  a  gentleman  say  that  he  did  not 
attribute  much  to  it.  There  is  another  fact  which  I 
can  mention.  When  the  railway  from  Liverpool  to 
Birmingham  was  first  opened,  at  Crewe  Station,  just 
before  you  entered  the  station,  there  was  a  group  of 
fine  onk  trees  belonging  to  Lord  Crewe.  I  saw  tlaem 
constantly  in  passing  backwards  and  forwards.  I 
noticed  that  gradually  these  trees  began  to  die ;  they 
became  stag-headed,  and  that  kind  of  thing,  and  now 
they  have  disappeared  altogether.  1  merely  mention 
that  to  show  that  it  is  not  smoke  from  chemical  works, 
or  from  any  other  works,  which  does  all  the  mischief, 
but  that  there  is  a  tremendous  combination. 

3210.  I  do  not  think  that  it  is  necessary  for  you  to 
pursue  that  point  further,  because  I  think  it  has  been 
admitted  that  in  the  near  neighbourhood  of  collieries 
and  iron  Avorks  vegetation  does  suffer,  the  difference 
being  that,  from  some  cause  or  other,  the  sulphurous 
acid  Avhich  proceeds  from  the  coal  does  not  seem  to 
be  carried  veiy  far,  or  seems  to  be  so  diluted  as  not  to 
be  very  injurious,  because  in  the  not  distant  neigh- 
bourhood of  those  works  there  are  woods  flourishing 
in  a  much  greater  degree  than  there  are  about  these 
alkali  works  ? — Certainly.  Allusion  has  been  made 
to  the  Sankey  Brook  Valley.  In  the  year  1829  I 
made  an  eye  survey  of  that  valley  for  the  purpose  of 


selecting  a  site  for  some  copper  smelting  works  ;  there 
was  some  alteration  in  the  customs  law,  allowing  the 
importation  of  foreign  copper  ore,  and  Liverpool  was 
expected  to  be  the  principal  port  of  import,  and  I  was 
delegated  to  view  the  district.  I  did  so  in  the  autumn 
of  1829.  I  walked  from  Sankey  Bridge,  near  War- 
rington, up  to  St.  Helen's,  with  an  officer  of  the  San- 
key Brook  Navigation,  who  pointed  out  to  me  the 
various  landowners  of  the  place  ;  and  it  certainly  was 
a  beautiful  green  verdant  valley,  but  now  it  is  a  wil- 
derness. Now  I  say  that  I  have  nothing  whatc'^'er  to 
do  with  that. 

3211.  To  Avhom  do  you  attribute  that  damage  ? — I 
attribute  that  damage  mainly  to  the  flow  of  acids  down 
the  stream. 

3212.  Those  acids  having  been  generated  at  the  alkali 
works  ? — Yes.  But  there  was  also  a  further  source 
of  damage;  perhaps  it  is  done  away  with  now,  I  am 
not  certain  about  it  ;  but  considerable  damage  was  done 
by  the  sand  from  the  glass  works  being  Avashed  down 
the  stream,  and  in  flood  times  spreading  over  the  adja- 
cent meadoAvs. 

3213.  That  Avas  a  mechanical  and  not  a  chemical 
impurity  ? — Yes ;  but  Avith  mechanical  and  chemical 
impiii'ities  the  destruction  in  the  valley  is  pretty  well 
complete. 

3214.  Did  the  possibility  ever  occur  to  you  of 
getting  the  manufacturers  of  St.  Helens  as  a  body  to 
agree  to  the  appointment  of  such  a  person  as  you  haA-e 
suggested  to  settle  matters  between  them  and  the 
farmers  ? — Some  years  ago  I  did  make  a  proposition  to 
one  or  two  manufacturers,  but  I  Avas  so  repulsed  and 
pooh-poohed  that  it  Avas  useless  to  continue  it, — on  the 
ground,  I  believe,  that  if  they  once  began  to  admit 
damage  there  would  be  no  end  to  it.  Now  the  far- 
mers, who  are  very  much  against  me  individually,  got 
a  notion  that  Lord  Derby's  Act,  as  we  call  it,  had 
giA^en  chemical  manufacturers  a  sort  of  licence  ;  that  is 
to  say,  that  it  was  useless  to  attack  them,  because  they 
could  produce  certificates  of  their  having  condensed 
so  much,  and  that  consequently  the  law  would  not 
take  cognizance  of  what  they  had  done.  That,  of 
course,  Avas  a  popular  pi-ejudice. 

3215.  A  misapprehension  ? — A  misapprehension. 
But  although  chemical  AVorks  may  condense  all  that 
the  Act  of  Parliament  requires,  it  does  not  prevent 
damage.  I  can  speak  positively  in  that  respect.  I 
was  a  director  of  large  chemical  works  in  the  neigh- 
bourhood of  Runcorn,  isolated  from  the  others  ;  and 
although  they  Avere  well  conducted,  and  although  we 
had  certificates  of  the  inspectors,  Avho  did  their  duty 
in  every  way,  still  I  belieA'e  that  Ave  committed  con- 
siderable damage,  and  avc  paid  for  it. 

3216.  In  about  what  year  was  that  ? — I  ceased  to 
have  anything  to  do  with  the  company  about  six 
years  ago. 

3217.  Was  the  damage  there  caused  by  the  escape 
simply  of  that  residuum  which  the  law  allows  to 
escape  ? — That  I  cannot  say.  I  can  only  say  that  it 
Avas  caused  by  the  emanations  from  the  Avorks ;  and 
my  own  opinion  differs  rather  from  some  evidence 
which  I  have  heard  given.  I  think  that  a  large 
amount  of  the  damage  (not  all)  which  is  done  directly 
from  vapours  is  done  through  the  chimneys  ;  that  is 
my  opinion. 

3218.  Which  chimneys  do  you  mean  ? — The  large 
chimneys  which  work  the  general  furnaces  of  the 
works  ;  that  is  to  say,  it  is  done  by  the  gases  escaping 
through  the  chimneys. 

3219.  Which  are  not  couA^eyed  to  the  condensers  ? 
— Yes ;  which  pass  uncondensed. 

3220.  Is  it  necessary  that  those  gases  should  find 
their  way  to  the  chimney  ? — I  cannot  speak  upon  that 
point  ;  I  am  not  an  alkali  manufacturer.  I  have  no 
doubt  that  so  long  as  these  Avorks  are  carried  on, 
these  districts  Avill  be  damaged.  But  although  I  am 
not  a  chemical  manufacturer,  and  do  not  profess  to  be 
acquainted  with  what  is  practicable  and  what  is  im- 
practicable, yet  I  have  no  doubt  whatever  that  much 
may  be  done  to  remedy  the  evil. 

3221.  During  the  time  you  were  a  director  of  the 
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alkali  works  to  which  you  have  alluded,  were  you 
asked  to  pay  damages  ? — Yes. 

3222.  And  did  you  pay  them  ? — We  did  pay  them. 

3223.  Without  legal  pressure? — We  did  the  best 
that  we  could,  and,  if  I  recollect  rightly,  we  took  some 
amount  off ;  but  there  is  a  gentleman  present  who 
can  say  more  upon  that  subject  than  I  can.  Now 
with  respect  to  the  escape  of  vapours,  whether  in 
greater  or  less  volume  than  the  law  allows,  ail  I  can 
say  is,  that  my  own  experience  is  that  the  escape 
sometimes  greatly  exceeds  what  it  is  at  other  times. 
What  is  the  cause  of  that  I  cannot  tell.  Whether  it  is 
the  negligence  of  the  workmen,  whether  it  is  the  im- 
perfection of  apparatus,  or  what  it  is,  I  do  not  know. 
Bnt  I  recollect,  about  two  years  ago,  in  the  evening, 
going  to  St.  Helen's  to  sleep  there,  and  on  my  arrival 
by  the  railway  when  I  came  in  sight  of  the  smoke 
from  the  works  I  never  in  my  life  witnessed  so  great 
au  accumulation  of  smoke. 

3224.  You  knew  St.  Helen's   before  these  Alkali 
Acts  were  passed  ? — Yes. 

3225.  Are  you  of  opinion  that  if  those  Acts  had  not 
been  passed,  things  would  have  been  worse  than  they 
are  now  ? — My  opinion  is  that  if  those  Acts  had  not 
been  passed,  the  country  would  have  been  uninhabit- 
able within  a  certain  radius.  I  have  heard  expres- 
sions of  opinion  in  this  room  that  the  Alkali  Acts 
have  been  of  no  value  ;  whereas  I  say  that  you  could 
not  have  lived  in  the  country  but  for  those  Acts.  The 
witnesses,  I  believe,  lose  sight  of  this  fact,  that  there 
is  a  great  extension  of  works,  each  work  emitting  a 
much  less  quantity  of  vapour  than  it  did,  but  being 
emitted  in  five  times  the  number  of  cases.  They  forget 
that ;  or  are  not,  perhaps,  aware  of  if;  it  has  not  occurred 
to  them  ;  but  that  is  the  fact.  I  believe  that  the  mis- 
chief is  now  as  great  as  it  was  some  years  ago  ;  that  is 
my  opinion. 

3226.  You  would  then  say  that  the  effect  of  the 
Alkali  Acts  at  any  rate  has  been  to  prevent  the 
extension  of  the  mischief,  although  the  number  of  the 
works  has  considerably  increased,  and  their  magnitude 
has  also  increased  ? — Yes.  But  for  those  Acts,  my 
opinion  is,  with  the  present  number  of  works,  that 
within  a  certain  area  of  those  works  no  man  would 
have  lived  in  the  country  who  could  have  gone  out  of 
it;  and  therefore  those  Acts,  in  my  opinion,  have 
been  most  beneficial. 

3227.  Your  works,  to  the  good  management  of  which 
we  are  very  happy  to  testify,  having  had  the  pleasure 
of  visiting  them  yesterday,  are  not  under  inspection  ? 
— No,  they  are  not. 

3228.  Are  you  desirous  that  they  should  be  ? — I 
have  no  objection  to  the  application  of  any  general 
law.  I  have  done,  at  a  very  large  cost,  as  much  as  1 
can  do  to  lessen  any  evil  which  arises  from  our  works. 
That,  I  believe,  has  been  successful.  The  process  of 
copper  smelting  in  this  country  could  not  be  carried  on, 
it  would  be  annihilated,  if  there  was  to  be  no  emission 
of  sulphurous  acid;  it  is  a  necessary  agent  in  our 
process. 

3229.  Since  you  commenced  the  conduct  of  these 
works,  there  has  been  a  considerable  reduction  effected 
in  the  emission  of  coal  smoke,  has  there  not  ? — In  my 
case  there  has. 

3230.  You  have  alluded  to  the  manufacture  of 
inautires  ? — Yes. 

3231.  Can  you  say  what  proportion  of  the  refuse 
goes  to  that  purpose  ? — I  really  cannot ;  but  my  ma- 
nager, Mr.  Allen,  who  is  a  very  intelligent  chemist,  will 

'  be  able,  I  think,  to  give  you  evidence  on  that  point. 

'-  3232.  How  would  you  define  what  should  be,  what 
I  may  call,  the  contributory  district  in  each  case  ? — 
That  is  a  very  difficult  question  ;  it  depends  very 
much  upon  the  relative  position  of  the  works,  and  the 
pi'evailing  winds  ;  but  still  I  do  not  think  that  it  could 
not  be  done. 

3233.  Yo)i  would  leave  that,  T  suppose,  to  be  settled 
by    the  Local  Government    Board? — Decidedly;  I 
think  that  it  might  fairly  be  left  to  them.  Although  it 
is  not  my  province  to  suggest  improvements  in  alkali 
I  [making,  because  I  am  not  an  alkali  maker,  —  and 
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laugh  at  what  I  would  suggest  now, — yet  I  think  that   

there  is  a  very  considerable  escape  (whether  is  is  of    17  Oct.  1876. 

muriatic  acid  I  am    not   prepared  ^  ,to    say)  from      '  ' 

imperfect  condensation  ;  aijd  I  think  that  the  best 
remedy  for  that  would  be  a  larger  number  of  con- 
densing vessels  or  towers,  as  they  are  called,  and  the 
decomposition  of  the  salt  taking  place  more  slowly. 
Now  I  can  imagine  a  condensing  tower  quite  equal  to 
condensing  a  given  quantity  of  these  acid  vapours  in  a 
certain  time ;  but  from  the  negligence  of  workmen,  or 
a  desire  to  get  through  their  work  rapidly,  they  allow 
that  decomposition  to  go  on  at  double  the  rate  at 
which  it  should  go  on,  and,  no  doubt,  large  quan- 
tities escape.  Many  witnesses  have  said  that  more 
damage  is  done  at  night  than  by  day,  and  I  think 
that  it  is  not  unlikely  that  something  of  that  sort  takes 
place.  Now,  if  thei'e  was  a  restriction  that  the  rate 
of  decomposition  should  not  exceed  a  certain  ratio  of 
the  condensing  power,  I  think  that  very  much  good 
would  result. 

3234.  We  shall  hear  what  the  manufacturers  have 
to  say  to  that  suggestion  hereafter  ? — The  point  Avhich 
I  wish  to  bring  before  your  Lordship  and  your  fellow 
Commissioners  is  the  injustice  of  a  single  manufac- 
turer being  selected  out  by  40  or  50  people  for  damages. 
There  is  one  more  remark  which  I  would  make, 
which  is  this,  that  the  property  of  landowners  has 
enormously  increased  in  value  in  consequence  of  these 
manufacturers,  whether  they  are  alkali,  or  whether 
they  are  copper,  or  whether  they  are  glass  manufnc- 
tures.  I  bought  land  on  which  to  build  my  original 
works  at  100/.  a  Cheshire  acre,  which,  I  think,  is  about 
45/.  a  statute  acre.  I  dare  say  that  that  land  could 
not  now  be  bought  for  400/.  a  statute  acre.  I  bought 
land  on  which  to  build  the  Sutton  Avorks  at  60/.  per 
acre ;  I  wanted  an  addition  to  those  works  a  few 
years  back,  and  I  had  to  pay  at  the  rate  of  900/.  an 
acre.  Then  there  is  another  aspect :  Look  at  the 
market  which  the  farmers  have  for  their  produce,  in 
consequence  of  the  large  population  which  these 
manufactories  have  brought  together.  A  farmer  can- 
not grow  a  cabbage,  or  a  potato,  or  a  turnip,  or  straw, 
or  anything  else,  but  he  gets  a  ready  market  at  the 
highest  price.  Unfortunately,  my  land  is  not  in  a 
smoky  country  ;  I  sometimes  wish  that  it  was. 

3235.  As  long  as  you  were  not  with  it  ? — One 
other  point  I  would  allude  to ;  a  gentleman  referred  to 
the  enlargement  of  the  joints  of  animals  from  arsenic. 

3236.  That  is  said  to  take  place  in  Wales,  and  not 
here  ?— Yes.  Y'ou  see  it  in  Cornwall,  where  the 
arsenic  works  are,  in  the  same  way. 

3237.  {3fr.  Stevenson.)  You  have  mentioned  that 
the  Sankey  Brook  Valley  is  now  a  wilderness  ;  how 
long  ago  is  it  that  that  description  became  applicable 
to  it? — Really  I  can  scarcely  answer  that  question. 
No  doubt  it  has  been  growing  so,  but  it  was  in  a 
miserable  condition  I  should  say  10  or  12  years  ago, 

3238.  Was  that  before  the  Alkali  Acts  were  passed  ? 
— I  do  not  think  that  the  passing  of  the  Alkali  Acts  has 
ameliorated  the  condition  of  the  Valley,  it  arises  chiefly 
from  causes  which  the  Alkali  Act  has  not  touched. 

3239.  Then  was  it  as  bad  before  the  Alkali  Acts  as 
it  is  now  ? — No,  I  think  not. 

3240.  If  it  has  become  worse  since  the  Alkali  Acts, 
and  if  you  think  that  the  Alkali  Acts  have  done  good, 
to  Avhnt  do  you  ascribe  the  deterioration  ? — Tlie 
Alkali  Acts  have  done  good  by  the  condensation  of  i\n 
enormous  amount  of  muriatic  acid.  It  does  not  escape 
in  such  quantity  up  the  chimney.  But  I  take  it  that 
the  damage  done  in  the  Sankey  Valley  has  been 
principally,  not  from  vapours  emitted  from  the  works 
direct,  l)ut  from  vapours  of  acid  liquids  passing  down 
the  valley,  and  from  the  decomposition  of  alkali 
waste. 

324L  It  evolves  sulphuretted  hydrogen  ? — Y''es. 

3242.  Is  it  supposed  to  do  damage  to  leaves  and 
grass? — Oh  yes.  I  cannot  speak  about  trees,  but  I 
should  say,  certainly,  as  far  as  my  experience  of  sul- 
phuretted hydrogen  goes,  that  nothing  will  grow  in 
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Mr.  W.  Keates.  the  vicinity  where  it  is  immediately  evolved  ;  at  least, 
  nothiiDg  will  grow  iu  a  way  that  it  ought  to  do. 

3243.  Under  the  apportionment  scheme  which  you 
you  suggest,  would  there  not  be  a  temptation  for 
careful  manufacturers  to  become  less  careful  when 
they  had  to  pay  their  share  all  the  same  to  a  common 
damage  ?~No,  I  think  not.  I  do  not  propose  to  do 
away'with  inspection  ;  and  I  may  take  this  opportu- 
nity of  saying  that  I  think  that  the  number  of  inspec- 
tors ought  to  be  greatly  increased.  I  am  quite  sure, 
from  what  I  have  seen  of  the  inspectors  at  St.  Helen's, 
that  they  are  most  assiduous  in  their  attention  to  do 
their  duties ;  but  it  is  utterly  impossible  to  do  what 
should  be  done  ;  a  man  cannot  be  day  and  night  in  the 
works. 

3244.  Then  the  apportionment  of  the  damage 
would  be  the  combined  duty  of  the  inspectors  of  land 
and  the  inspectors  of  works  ?— Yes  ;  that  is,  that  the 
person  who  had  to  apportion  would,  doubtless,  in  addi- 
tion to  his  own  observation,  seek  counsel  from  the 
inspectors. 


3245.  Would  it  be  possible  to  divide  the  area 
affected  into  distinctly  separate  districts  ? — There 
might  be  a  difficulty  about  that,  but,  as  far  as  the  main 
damage  goes,  I  think  that  there  would  be  no  diffi- 
culty. 

3246.  Would  not  those  districts  necessarily  overlap 
one  another  ? — If  every  difficulty  which  presents 
itself  to  our  minds  prevents  our  taking  action,  we  do 
not  do  anything.    I  think  that  this  a  case  in  point. 

3247.  You  have  not  thought  of  that?— My  wish 
was  rather  to  mention  the  salient  points. 

3248.  You  have  mentioned  arsenic  works  ;  is  any 
arsenic  evolved  in  this  neighbourhood  ? — No,  or  very 
slightly.  Some  copper  ore  is  smelted  in  Wales  in 
which  there  is  arsenical  pyrites,  which  in  some  mines 
cannot  be  separated  from  the  ore.  Much  of  the  material 
used  at  St.  Helens  has  been  already  smelted  in  Chili ; 
a  good  deal  of  it  is  the  precipitate  derived  from  the 
chemical  works,  in  which  there  is  no  sulphur  ;  so  that 
a  comparison  of  the  copper  smelting  carried  on  here 
with  that  in  Swansea  would  be  utterly  fallacious. 


Jfi:  C.  Wigy. 


The  witness  withdrew. 


Mk.  Chakles  Wigg  examined. 


3249.  {Chairman.)  You  are  the  owner  of  some 
chemical  works  near  Runcorn,  are  you  not  ? — I  am  the 
general  manager  of  the  Runcorn  Soap  and  Alkali 
Company. 

3250.  A  statement  was  made  here  a  few  days  ago 
of  an  injury  received  by  two  boys  from  the  sudden 
emis  ion  of  vapour  from  your  works  ? — Yes. 

3251.  The  Commissioners  thought  it  right  that  you 
should  be  informed  of  the  statement  in  order  to  give 
you  an  opportunity  of  making  any  counter  statement 
which  you  thought  proper,  or  giving  any  explanation 
which  you  thought  proper  ? — I  am  very  much  obliged 
to  you  for  the  opportunity  which  you  have  given. 
Yon  are  aware  that  works  such  as  these,  where  we 
employ  from  700  to  800  men,  cannot  be  conducted 
Avithout  occasional  accidents  either  from  carelessness  or 
fi-om  some  other  causes.  It  was  purely  an  accident, 
and  has  been  very  much  exaggerated.  It  is  the 
practice  at  the  works  to  open  the  bleaching  powder 
chamber  at  6  o'clock  in  the  morning  after  inspection 
by  the  foreman  of  the  department.  On  this  particular 
occasion  the  men,  who  were  very  desirous  of  getting 
their  work  done,  went  at  5  in  the  morning  and 
opened  this  chamber  without  its  being  examined,  and 
before  the  gas  was  absorbed.  The  consequence  was 
that  as  the  wind  was  blowing  on  to  the  canal  down 
on  to  the  land  below  the  works,  it  blew  the  gas  out 
of  the  chamber  on  to  these  boys  who  were  passing. 
One  of  the  boys  was  not  at  all  affected,  I  believe ;  and 
the  other  was  affected  for  a  short  time,  but  was  well 
again  the  next  day.  We  got  a  letter  from  the  owner 
of  the  horse,  and  also  from  the  Weaver  trustees, 
informing  us  of  the  accident.  I  immediately  sent 
over  to  Northwich  to  see  about  it.  The  boy  was 
quite  well,  and  this  is  the  letter  from  the  vete- 
rinary surgeon  whom  I  sent  to  examine  the  horse  : 
— "  I  have  examined  a  bay  mare,  the  property  of 
"  Mr.  Hough,  of  this  to^n,  said  to  be  suffering  from 
"  the  effects  of  inhaling  some  noxious  vapour  or  gas. 
"  I  am  of  opinion  that  the  said  mare  is  suffering  from 
"  severe  cold,  extreme  debility,  and  old  age,  and  that 
"  such  symptoms  that  are  now  present  have  not  been 
*'  produced  by  anything  poisonous  being  taken  into 
"  the  system." 


3252.  Extreme  debility  and  old  age  could  not  have 
been  the  cause  of  the  suffering  of  the  boy  ? — No  ;  that 
is  as  to  the  horse ;  but  I  say  that  the  boy  was  well 
again  the  next  day. 

3253.  That  is  not  his  account  of  the  matter.  He 
represents  himself  to  have  suffered  more  or  less  for 
three  months,  and  to  be  still,  I  think,  sufEering  from 
considerable  nausea  ? — Yes.  There  was  a  case  the 
other  day  of  one  of  these  boys  being  found  dead  in 
the  Weaver  canal,  and  at  the  coroner's  inquest  it  was 
given  out  that  he  had  been  working  for  three  days 
and  three  nights  without  intermission,  and  it  was 
supposed  that  he  had  fallen  into  the  canal  whilst 
walking  in  his  sleep. 

3254.  Supposing  that  this  gas  was  let  out,  against 
your  orders  and  against  your  wishes,  by  the  neglect 
of  the  workmen,  and  came  suddenly  in  contact  with 
persons  in  this  way,  is  it  not  to  be  expected  that  it 
would  produce  some  mischievous  effects  ? — It  is 
chlorine,  and  it  would  produce  mischievous  effects. 

3255.  These  boys  happened  to  be  going  by,  but  it 
seems  not  probable  that  they  should  have  been  going 
by  on  the  only  occasion  on  which  gas  escaped  from 
your  works  ? — They  are  constantly  going  by.  These 
boys  drive  the  horses  that  tow  the  barges,  and  they 
are  constantly  passing. 

3256.  Do  you  fine  your  workmen  for  any  breach 
of  orders  ? — This  man  was  immediately  dismissed. 

3257.  I  am  bound  to  say  that  I  do  not  think  that 
more  was  suggested  than  tliat  it  was  an  accident,  but 
it  was  one  of  those  accidents  which  ought  to  be  very 
carefully  guarded  against  ? — We  do  all  that  we  can 
in  the  matter  ;  we  have  a  special  foreman  to  attend 
to  it. 

3258.  Of  course  the  more  dangerous  the  vapours 
emitted  from  your  works,  the  more  reason  is  there 
that  there  should  l)e  extreme  care  in  the  conduct  of 
those  works,  both  by  night  and  by  day  ? — Yes.  Wo 
never  had  an  accident  before.  The  man  came  to  me 
two  months  afterwards,  and  said  that  he  had  suffered 
from  loss  of  time  ;  and  I  gave  him  51.,  which  he  said 
covered  the  damage  both  to  the  boy  and  to  the  horse. 


The  witness  withdrew. 


Mr. 

T.  Andrews. 


Mr.  Thomas  Andrews  examined. 


3259.  (Chairman.)  You  live  in  Waterloo  Road, 
Runcorn  ? — I  do. 

3260.  That  is  in  Cheshire  ? — Yes. 

3261.  How  long  have  you  hved  there? — I  have 
lived  in  Waterloo  Road  for  nearly  six  years. 

3262.  How  long  have  you  lived  in  Runcorn? — 
Nearly  41  years. 


3263.  Were  you  engaged  there  as  a  traveller  for 
Messrs.  Johnson  ? — Yes,  for  33  years. 

3264.  They  have  now,  I  think,  the  Runcorn  Soap 
and  Alkali  Works  ? — They  have. 

3265.  You  are,  I  know,  very  capable  of  giving 
evidence  as  to  the  various  processes  pursued,  and  as 
to  the  causes  of  the  escape  of  gas ;  but  [jei-haps  you 
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wiU  be  good  enough,  as  a  resident  in  the  town,  to 
describe,  so  far  as  your  observation  has  enabled  you 
to  do  so,  what  mischief  has  arisen  from  these  vapours  ? 
— I  have  not  been  at  the  works  now  for  nearly  six 
years  ;  I  do  not  know  anything  of  the  new  processes, 
if  there  are  any. 

3266.  We  do  not  wish  to  have  a  statement  of  the 
processes  ;  we  have  heard  a  good  deal  about  them  ? — 
Gas  escapes,  and  it  is  very  much  complained  of  in  the 
town. 

3267.  How  do  you  feel  it  ? — It  produces  a  smart- 
ing of  the  face,  and  it  affects  the  eyes  considerably 
at  times,  more  particularly  in  wet  or  damp  weather. 

3268.  Does  your  health  suffer  ? — No,  I  have  very 
good  health  myself. 

3269.  You  only  feel  the  annoyance  ? — It  is  only  the 
annoyance  I  feel. 

3270.  Have  you  a  garden  ? — No,  not  where  I  am 
now  ;  I  used  to  have  one  when  I  lived  nearer  the 
works.  At  one  time  I  suffered  in  the  garden  very 
little  from  the  works,  but  of  late  years  there  has  been 
no  growing  anything,  and  everything  suffers  round 
about  now. 

3271.  About  Runcorn  what  is  the  state  of  the  timber, 
and  the  trees,  and  the  fences  ? — There  scarcely  are 
any ;  there  is  very  little  timber  about  until  you  get 
towards  Norton. 

3272.  Within  what  distance  has  the  timber  either 
disappeared  or  become  dead  ? — There  is  nothing  on 
the  Marquis  of  Cholmondeley's  land. 

3273.  We  do  not  know  the  extent  of  it.^ — It  is 
within  two  miles  of  us. 

The  witne 


3274.  Do  you  mean  that  there  is  nothing  within  two  Mr. 
miles  of  Runcorn  ? — There  is  nothing  of  any  moment    T.  Andrews. 
within  two  miles  on  the  east  side  of  the  town. 

3275.  Within  your  recollection,  before  the  establish-  17  Oct.  1870. 
ment  of  these  works,  was  there  any  considerable 

amount  of  wood  ? — Yes  ;  there  was  a  considerable 
quantity  of  wood  some  thirty  years  ago. 

3276.  And  its  disappearance,  in  your  opinion,  is 
due  to  the  existence  of  these  vapours  ? — Yes.  There 
is,  I  think,  no  question  about  it ;  it  speaks  for  itself. 

3277.  {Mr.  Stevenso7i.)  How  long  ago  were  those 
trees  destroyed  ?— They  have  kept  gradually  going. 
I  do  not  think  that  they  have  been  destroyed  in  any 
particular  year.  In  the  last  10  or  12  years  they  have 
gone  more  rapidly  than  before. 

3278.  Before  that  time  was  there  great  injury? — 
There  is  no  doubt  that  there  was  some  Httle  injury, 
but  not  to  anything  like  the  extent  that  there  has  been 
of  late  years. 

3279.  Have  you  observed  that  things  have  been 
getting  worse  since  the  Alkali  Act  was  passed  — 
Yes. 

3280.  To  what  do  you  ascribe  that  ? — I  suppose  to  the 
accession  of  works  there  ;  I  cannot  see  that  it  is  attri- 
butable to  anything  else.  There  is  a  greater  amount 
of  alkali  manufactured  in  Runcorn  and  Widnes  than 
there  was  formerly. 

3281.  {Mr.  Wilbraham  Egerto7i.)  Are  the  vrorks 
now  as  carefully  carried  on  in  Runcorn  as  they  were 
when  you  were  in  the  service  of  Messrs.  Johnson  ? — 
That  I  cannot  say.  I  have  nothing  to  do  with  them 
now.    I  cannot  speak  to  that  point. 

withdrew. 


Captain  Heney  Rodolph 

3282.  {Chairman.)  You  live  at  Halsnead  ? — Yes. 

3283.  How  far  from  any  of  these  manufactories  ? 
— I  am  about  five  miles  from  Widnes. 

3284.  You  wished  to  attend  on  Saturday,  but  were 
unable  to  do  so  ? — I  was  unable  to  do  so. 

3285.  You  are  one  of  those  persons  who  have 
suffered  from  smoke,  are  you  not  ? — No,  I  cannot  say 
that  I  have  suffered  from  smoke. 

3286.  Have  you  suffered  from  the  vapours  ? — Yes. 

3287.  To  any  considerable  extent  ? — My  property 
is  getting  damaged  pretty  well  every  year.  I  am 
suffering  very  considerably;  my  trees  are  dying, — that 
is  to  say,  my  oaks  and  ashes.  I  have  a  great  number 
of  dead  trees  now  in  the  park. 

3288.  How  do  you  connect  the  decay  of  these  trees 
with  the  works  ? — Because  it  is  only  very  lately  that 
they  commenced  to  die,  within  the  last  five  years 
or  so. 

3289.  Do  you  observe  that  the  trees  which  are 
nearest  the  works  go  ? — Yes  ;  on  the  south  side  of  the 
park  they  are  more  gone  than  others. 

3290.  How  long  ago  did  you  begin  to  perceive  their 
decay  ? — About  three  years  ago. 

1  3291.  It  has  been  stated  that  before  the  Alkali  Acts 
came  into  operation,  although  Widnes  was  not  so  large 
as  it  is  now,  there  was  an  equal  amount  of  smell  proceed- 
ing from  it ;  is  that  your  experience  ? — It  is  only  of 
late  years  that  we  have  begun  to  perceive  Widnes  to 
be  a  nuisance  to  us,  and  now  the  smell  is  very  bad 
indeed,  and  the  damage  is  very  considerable. 

3292.  Have  your  tenants  at  all  complained  ? — Yes  ; 
they  complain  of  damage  done  to  them. 

3293.  Have  their  complaints  taken  the  practical 
form  of  demanding  a  decrease  of  rent  ? — No,  they 
have  not  done  that  as  yet ;  we  have  not  got  as  far  as 
that  yet.  But  as  to  my  collieries,  which  arc  close  to 
the  park,  I  have  never  found  any  damage  from  the  coal 
smoke.  About  seventy  or  eighty  years  ago,  when  my 
grandfather  first  opened  the  collieries,  they  were  in  the 
middle  of  the  park,  which  has  very  handsome  trees 
close  by  the  site,  which  have  not  been  damaged  in 
any  wny. 

3294.  Are  they  on  the  same  side  as  the  works,  or 
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on  the  other  side  ? — On  the  other  side,  on  the  west     '  ' 
side. 

3295.  On  the  west  side  of  the  works  there  are 
collieries  now  in  operation  ? — Yes,  close  to  the  park. 

3296.  More  than  one  ? — Several. 

3297.  The  smell  there  is  the  smell  which  arises  from 
the  engines  ? — Yes. 

3298.  How  near  to  those  collieries  are  the  trees  ? — 
Across  the  road  ;  there  are  two  or  three  chimneys  close 
by  the  road,  about  50  yards  off. 

3299.  You  have  observed  no  sort  of  damage  what- 
ever done  to  those  trees  ? — Nothing  of  any  conse- 
quence. 

3300.  Are  they  as  flourishing  as  trees  removed 
further  off  from  the  collieries  ? — Yes,  I  think  so,  and 
many  of  them  have  grown  up  under  the  smell. 

3301.  At  any  rate  their  appearance  is  very  different 
from  that  in  the  part  of  the  park  which  faces  Widnes  ? 
— Certainly;  but  I  am  now  beginning  to  suffer  all  over 
the  park,  and  many  trees  standing  by  themselves  are 
beginning  to  die  ;  some  are  dead,  and  others  are  dying  ; 
so  that  it  cannot  be  attributed  to  crowding  in  plan- 
tations, because  they  are  trees  which  stand  out  by 
themselves. 

3302.  As  a  rule,  do  not  separate  ti-ees  suffer  more 
than  those  in  plantations  ? — I  think  so. 

3303.  In  plantations  they  operate,  in  some  degree, 
as  a  protection  to  each  other  ? — Yes,  they  do.  The 
tallest  trees  appear  to  go  first,  on  account  of  the  vapour. 
It  also  affects  the  varnish  on  the  doors  ;  the  brass 
work  is  all  tarnished,  and  a  sort  of  film  comes  over 
the  glass ;  you  can  smell  it  through  the  house.  It  is 
of  a  bluish  color. 

3304.  Do  you  find  any  discomfort  from  the  entrance 
of  the  vapour  into  the  house  ? — The  smell  is  very  dis- 
agreeable ;  and  I  have  found  that  if  you  happen  to  be 
walking  when  there  is  any  [dampness  in  the  atmo- 
sphere, the  wind  causes  a  smarting  in  the  eyes.  I  can- 
not attribute  it  to  any  other  cause. 

3305.  And  this,  you  say,  has  been  continuously  in- 
creasing during  the  last  three  or  four  years  ?  Very 

much  so. 

3306.  {Mr.  Stevenson.)  At  what  distance  from 
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Widnes  do  you  perceive  the  smarting  of  the  eyes  ? — I 
have  perceived  it  out  about  my  own  plantations  when 
we  have  been  shooting. 

3307.  Have  you  observed  in  which  direction  the 
wind  was  ? — From  the  south  or  south-east. 

3308.  Did  your  own  eyes  smart  ? — Yes.  I  have 
had  men  out  shooting  with  me  who  have  complained ; 
they  have  wondered  what  it  was. 


3309.  (Admiral  Hornby^  Does  your  garden  suffer  ? 
—Yes. 

3310.  Do  the  trees  on  the  wall  suffer? — Walnut 
trees,  which  have  been  very  fine,  are  dying  and  dead ; 
and  tlie  same  is  the  case  with  damson  trees.  It  has 
not  affected  the  apple  trees. 

3311.  The  trees  on  the  walls,  I  suppose,  feel  it  ? — I 
do  not  know  so  much  as  to  that ;  I  have  not  perceived 
it  on  the  walls. 


The  witness  withdrew. 


Mr.  E.  Green  Mr.  EdwARD  ( 

3312.  (Chairman.)  Do  you  live  at  Bank  Park 
Lodge,  near  Warrington  ? — Yes. 

3313.  Are  you  gardener  to  the  Corporation  of 
Warrington  ? — Yes. 

3314.  Have  you  charge  of  any  public  grounds? — 
I  have  charge  of  the  park  there. 

3315.  Have  your  trees  in  the  park  been  suffering 
at  all  from  any  causes  ? — They  have  suffered  very 
considerably. 

3316.  From  what  causes,  in  your  opinion  ? — From 
the  smoke  and  noxious  vapours  combined  togetVer. 
The  noxious  vapours  are  the  greatest  evils. 

3317.  What  works  are  there  at  Warrington  ? — A 
variety  of  works,  spelter  works,  glass  works,  and 
forges  ;  there  are  wire  and  iron  forges.  Those  works 
are  among  the  most  injurious. 

3318.  Which  do  you  consider  are  most  injurious? 
— The  spelter  works. 

3319.  Has  this  damage  been  increasing  ? — It  has. 

3320.  Considerably  ? — Very  considerably. 

3321.  Which  year  has  been  your  worst  year  ? — 
I  am  not  a^vare  that  there  is  any  year  which  has 
been  worse  than  the  present  one,  with  the  exception 
that  there  was  a  local  commission  of  inquiry  some 
years  ago,  and  some  short  time  after  that  the  damage 
was  abated,  but  it  was  chiefly  as  to  smoke.  There 
were  not  so  many  noxious  works  then  as  there  are 
now. 

3322.  Have  these  spelter  works  been  long  esta- 
blished ? — For  a  good  few  years;  in  the  present 
locality  about  three  or  four  years. 

3323.  Why  have  the  vapours  in  this  last  year  been 
worse  than  they  were  before  ? — The  prevailing  winds 
have  been  from  the  direction  where  the  spelter  works 
are.  The  spelter  works  are  on  the  south-west,  and 
the  glass  works  are  on  the  west,  and  the  wire  forges 
are  somewhat  north-west. 

3324.  Whichever  way  the  wind  blows  you  catch 
it? — From  north-west  to  south-west. 

3325.  Y"ou  have  stated  that  the  vapour  is  injurious 
to  the  trees  ;  do  you  suffer  from  it  yourself  at  all  ? — 
Yes  ;  it  tells  very  hard  upon  the  general  health  ;  you 
do  not  feel  quite  well ;  sometimes  you  feel  the  vapours 
to  that  extent  that  it  is  scarcely  possible  to  breathe. 
For  instance,  we  have  been  awake  in  the.  night;  I 
have  been  prepared  to  say  that  the  wind  has  got 
to  the  south-west  during  the  night,  when  we  have 
smelt  the  smell  from  the  spelter  works  ;  I  smell  it 
directly  I  am  in  bed. 

3326.  Are  your  trees  very  much  the  worse  ? — Y^es, 
considerably  the  worse. 

3326a.  Have  any  actually  died  ? — Yes  ;  some  are 
on  the  ground  which  are  quite  dead. 

3327.  The  others,  I  suppose,  have  had  their  growth 
checked  ? — Yes. 

3328.  (Earl  Pei-cy.)  Can  you  distinguish  the 
vapours  from  the  glass  works  from  the  vapours  from 
the  spelter  works? — Yes.  From  the  spelter  works 
they  are  very  much  more  offensive  ;  they  have  very 
much  more  effect  upon  the  breathing. 

3329.  (3Ir.  Wilbraham  Egcrton.)  Do  you  find  the 
gases  coming  from  the  direction  of  Widnes  also  ? — 
Yes,  but  it  would  be  rather  difficult  to  trace  them 
immediately  to  these  works. 

3330.  Do  you  think  that  the  injurious  effects  are 
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partly  owing  to  the  Warrington  works  ? — Yes,  no 
doubt ;  but  still  it  is  the  Warrington  works  from 
which  we  suffer  in  the  grounds  where  I  now  am. 

3331.  Did  3^ou  suffer  from  the  spelter  works  when 
Lord  Winmarleigh  was  living  there  ? — They  have 
not  been  put  there  very  long  ;  they  were  at  the  other 
end  of  Warrington,  and  during  that  time  the  trees 
wei'e  very  much  better  when  the  spelter  works  were 
there  than  they  are  now. 

3332.  Can  you  grow  any  white  currants  there 
now  ? — No,  we  do  not  attempt  to  do  that  now ;  that 
is  a  thing  of  the  past,  but  it  is  very  likely  that  we 
could  not  do  it.  I  m.ay  state  that  I  have  been  there 
for  a  considerable  amount  of  time.  When  I  first  went 
there  I  found  that  the  trees  were  nearly  as  healthy 
as  they  are  in  the  country,  and  by  degrees  they 
succumbed,  taking  them  in  the  various  classes ;  for 
instance,  the  conifers,  and  horse  chestnuts,  and  limes, 
and  sycamores  did  not  do  quite  so  well  as  with  some 
people  ;  they  have  been  growing  considerably  worse 
in  the  last  10  or  15  years.  We  now  find  that  many 
of  the  flowers,  though  they  may  grow  pretty  well  in 
foliage,  being  planted  out  and  growing  vigorously, 
are  discoloured  ;  for  instance,  many  of  the  geraniums 
are  frequently  discoloured  after  a  night  of  very  strong 
vapour.  We  also  find  in  some  instances,  when  the 
wind  is  somewhat  still,  but  with  just  a  gentle  breeze, 
with  a  dense  atmosphere,  that  you  may  pass  and 
repass  through  the  gas  ;  but  ultimately  you  find  that 
that  gas  is  gone,  and  that  it  is  somewhere  else  ;  and 
I  have  carefully  observed  from  time  to  time,  during 
observations,  of  which  I  have  made  a  memoi'andum, 
that,  having  seen  the  vapours  come,  more  particularly 
from  the  spelter  works,  passing  over  a  certain  portion 
of  the  ground,  there  has  been  a  direct  line  where  that 
vapour  has  gone,  and  two  or  three  days  afterwards 
the  foliage  has  been  severely  discoloured  and  very 
severely  injured. 

3333.  ( Chairman.)  Do  you  know  the  garden 
belonging  to  the  rector  of  Warrington  ? — Yes. 

3334.  Was  it  formerly  a  nice  garden  ? — It  was. 

3335.  What  was  it ;  a  flower  garden,  or  a  vegetable 
garden  ? — A  mixed  garden  ;  pleasure  groimds,  flower 
garden,  and  vegetable  grounds. 

3336.  What  is  its  present  condition  ? — Its  present 
condition  is  a  little  improved  since  the  removal  of  the 
spelter  works. 

3337.  Taking  it  actually,  wliat  is  its  present  con- 
dition ? — It  is  still  suffering.  There  are  still  works  in 
the  neighbourhood. 

3338.  What  I  understand  you  to  say  is  that  it  suf- 
fered greatly  from  the  spelter  works,  but  tliat  when 
the  spelter  works  were  removed  it  recovered  ? — Yes. 
I  ought  to  have  said  that  the  spelter  works  belong  to 
a  firm,  and  there  are  large  wire  works  in  connection 
with  them.  The  spelter  works  at  the  time  were  con- 
sidei'cd  by  scientific  men  to  be  the  greatest  evil ;  and 
the  firm  removed  the  spelter  works  from  that  quarter 
which  was  rather  more  inhabited  to  this  rather  more 
isolated  corner,  so  as  to  be  a  little  more  out  of  the  way 
of  the  houses. 

3339.  From  the  time  of  that  removal  the  garden 
recovered  ? — The  garden  recovered  gradually. 

3340.  Is  it  in  good  condition  now  ? — Not  in  very 
good  condition,  because  there  are  other  works  thei'e 
still,  but  it  is  very  much  improved. 


The  witness  withdrew. 
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3341.  {Chairman.)  You  are  agent  to  the  Reverend 
Mr.  Hayhurst,  of  Bostock  Hall  ? — I  am. 

3342.  Whereabouts  is  tliat  ?  —  About  two  miles 
from  Winsford,  and  three  miles  from  Middlewich ; 
about  half-way  between  Middlewich  and  Northwich. 

3343.  Are  there  salt  works  in  that  neighbourhood  ? 
— There  are  salt  works  at  Winsford. 

3344.  Are  they  considerable  works  ? — Very  con- 
siderable works. 

3345.  Are  there  more  than  one  set  of  works? — 
Yes  ;  there  are  a  great  number  of  works. 

3346.  Have  they  been  long  established  there  ? — 
Yes  ;  a  great  many  years. 

3347.  What  effect  have  they  produced  upon  the  land 
around  ?— The  land  immediately  surrounding  them  is 
quite  lying  waste  at  the  present  time.  It  does  not 
produce  anything  at  all. 

3348.  To  what  distance  does  that  extend  ?— I  can 
explain  to  you  best  as  far  as  the  Bostock  estate  itself  is 
concerned.  The  part  of  the  estate  which  suffers  most  is 
the  township  of  Bostock,  and  parts  of  the  two  adjoin- 
ing townships  of  Wharton  and  Moulton,  containing 
from  1,500  to  1,600  acres  altogether.  It  lies  from  the 
south-east  to  the  north-east  of  Winsford,  and  the  pre- 
vailing winds  carry  the  smoke  over  it.  It  lies  in  a 
kind  of  triangle,  with  the  apex  of  the  triangle  close 
to  Winsford,  and  it  widens  out  from  it.  I  have 
divided  it,  for  the  purpose  of  giving  you  some  figures, 
into  two  parts  ;  the  part  near  Winsford  extending  to 
within  three  quarters  of  a  mile  of  the  town.  Within 
that  limit  we  have  400  acres  of  land,  and  the  rent 
produced  by  it  is  353/.,  being  17s.  6c?.  an  acre ;  about 
60  acres  of  the  land  being  altogether  waste,  and  not 
let  at  all;  but  including  that,  the  average  is  17s.  6rf. 
This  is  land  which  would  be  worth  45s.  an  acre  if  it 
wei-e  not  for  the  s^moke,  and  would  produce  a  rental  of 
900/.  a  year,  instead  of  353Z.,  showing  a  deficiency  of 
547Z.  a  year. 

3349.  Were  you  able  to  trace  the  damage  caused  to 
to  this  property  to  any  particular  works  ? — Not  to  any 
special  works.  They  are  crowded  together,  and  I  do 
not  think  that  you  could  do  it.  One  could  point  out 
some  of  the  works  which  did  the  most  damage. 

3350.  Has  Mr.  Hayhurst  ever  taken  proceedings 
against  any  of  the  works  ? — I  am  not  aware  that  he 
has. 

3351.  Has  he  suffered  the  loss  without  any  com- 
pensation ? — Yes,  as  far  as  my  knowledge  goes. 

3352.  Are  any  of  these  works  on  his  propei-ty  ? — 
Three  sets  of  works  are  on  his  property  under  some 

•  old  leases. 

3353.  Are  they  near  the  place  where  this  damage 
has  been  done  ? — Yes  ;  they  are  amongst  the  group  of 
-works  which  do  the  damage. 

3354.  You  have  now  spoken  as  to  400  acres  ;  as  to 
the  other  part  of  the  property,  what  do  you  say  ? — 
Those  400  acres  are  within  three  quarters  of  a  mile  of 
the  works.  Within  the  next  three  quarters  of  a  mile 
we  have  1,100  acres  of  land,  which  is  now  let  at  an 
average  of  from  36s.  to  37s.  an  acre,  producing  a 
rental  of  2,100/.  a  year.  The  rents  of  this  particular 
plot  of  land  vary  very  much.  Some  of  them  now 
are  as  high  as  45s.,  although  the  average  is  36s. 

3355.  What  is  the  lowest  ? — The  lowest  would  be, 
perhaps,  from  20s.  to  26s. 

3356.  Ai'e  the  parts  where  the  rents  are  the  lowest 
nearest  to  the  works  ? — Yes. 

.'i357.  It  is  not  from  an  inherent  difference  of  soil, 
but  from  the  neighbourhood  to  the  works,  that  the 
value  is  affected  ? — Yes ;  it  is  entirely  due  to  the 
works,  to  the  smoke  ;  and  I  have  no  hesitation  in 
saying  that  the  whole  of  the  land  might  be  let  at  45s. 
if  the  works  were  not  there.  This  diiference  of  rent 
on  the  quantity  of  land  produces  a  loss  of  rental  of 
from  400/.  to  500/.  a  year,  in  addition  to  the  other. 
On  the  1,500  acres  there  is  a  loss  of  from  900/.  to 
1 ,000/.  a  year. 

3358.  To  what  extent  is  that  loss  compensated  by 
the  ground  leased  to  the  salt  works  ? — To  a  very  small 
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extent.    The  leases  are  old  leases,  and  the  parties  pay 
just  a  land  rent  for  the  land.    The  works  were  erected    17  Oct.  1S76. 

by  the  present  lessees.    They  rented -the  land  for  the   

purpose,  I  suppose,  30  or  40  years  ago. 

3359.  On  a  long  lease  ? — On  a  long  lease. 

3360.  And  at  only  agricultural  rents  ? — At  more 
than  agricultural  rents.  The  rate  that  they  paid  was 
50/.  an  acre  a  year. 

3361.  How  many  acres  do  they  hold? — Perhaps 
five  or  six  acres  altogether.  I  am  not  quite  sure 
about  that ;  I  may  be  wi'ong. 

3362.  In  addition  to  the  damage  done  to  the  lettable 
value  of  the  property  for  agricultural  purposes,  has 
any  damage  been  done  to  the  trees  ? — Yes,  very  con- 
siderable damage.  Within  the  first  district  which 
I  named,  of  400  acres,  the  trees,  such  as  they  are,  are 
nearly  all  dead.  Within  the  last  week  we  have  cut 
down  there  26  oaks  and  five  poplars  quite  dead.  There 
are  scarcely  any  trees  left  on  the  place. 

3363.  How    are    the    fences  ? — The    fences  are 
miserable  ;  they  are  a  continual  expense. 

3364.  Are  the  efiects  produced  by  the  salt  works 
very  much  like  what  you  have  heard  attributed  to  the 
alkali  works  ? — Very  much  the  same,  but  I  do  not 
think  that  they  travel  so  far. 

3365.  Which  do  you  think  is  the  more  powerful  ? — 
I  have  not  had  very  much  experience  of  the  chemical 
works. 

3366.  You  would  back  the  salt  works  against  the 
others  ? — For  a  certain  distance  no  works  could  do 
more  damage  than  the  salt  works  do. 

3367.  Do  you  wish  to  add  any  thing  to  what  you 
have  already  stated  ? — There  is  one  thing  which  I 
wish  to  mention  ;  the  answer  which  is  generally  given 
if  any  complaint  is  made  to  the  salt  proprietors  is  "  This 
is  only  coal  smoke,  and  cannot  do  so  very  much 
damage."  I  cannot  speak  from  my  own  knowledge, 
but  it  is  evidently  thought  in  the  neighbourhood  that 
the  propi-ietorg  are  in  the  habit  of  putting  salt  on  the 
fires  for  the  purpose  of  checking  the  smoke  of  which 
the  complaints  are  made. 

3368.  Is  there  no  vapour  visible  except  smoke  ? — 
Sometimes  there  is  a  vapour  which,  I  believe,  is  caused 
by  the  escape  of  brine  into  the  furnaces. 

3369.  What  is  the  amount  of  coal  smoke  produced 
there  ;  is  it  simply  fi'om  the  engines  which  they  use 
for  pumping  up  the  salt  ? — No;  it  is  from  the  furnaces 
which  are  used  for  evaporating  the  water  from  the 
brine  ;  that  is,  the  larger  part  of  it. 

3370.  Is  very  much  coal  used  for  that  purpose  ? —  ■ 
A  great  deal,  but  I  cannot  give  you  any  amount. 
Then  ihese  pans  are  more  or  less  subject  to  leakage, 
and,  in  my  opinion,  it  is  the  brine  which  escapes  into 
the  fire  which  causes  a  great  part  of  the  mischief. 

3371.  To  that  vapour  you  think  that  the  devas- 
tation is  due  ? — Yes,  in  a  great  part  ;  and,  in  addition 
to  that,  it  is  said  that  they  are  in  the  habit  of  putting 
on  salt  to  check  the  smoke,  which,  of  course,  would 
have  the  same  effect.  With  regard  to  the  vapours,  I 
may  just  mention  that  I  have  distinctly  smelt  the 
Runcorn  and  Widnes  vapours  at  a  distance  of  16  miles 
so  strongly  that  there  could  be  no  mistaking  it.  Upon 
one  part  of  an  estate  with  which  I  have  to  do,  lying 
six  miles  in  a  direct  line  from  Runcorn,  the  timber  is 
visibly  affected  by  the  smoke,  and  I  have  on  one 
occasion  distinctly  smelt  the  smoke  at  a  distance  of  16 
miles. 

3372.  Is  that  on  Mr.  Hayhurst's  estate  ?— No ;  on 
another  estate. 

3373.  {Earl  Percy.)  Can  you  state  how  many 
works  there  are  near  your  own  property  ? — Three,  on 
the  property. 

3374.  Are  there  many  more  in  the  neighbourhood 
besides  those  ? — A  very  great  number. 

3375.  I  suppose  that  when  the  lease  of  these  salt 
works  expires  you  will  raise  the  rent  considerably  ? — 
1  think  that  in  all  probability  the  land  will  not  be 
relet  to  salt  works. 

3376.  Can  you  give  us  any  idea  of  the  sort  of  rent 
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Mr.  wliich  you  would  ask  if  you  did  relet  it  ? — I  cannot 
T.  Speahman.  -pjjg  leases  are  long  leases,  the  first  of  which, 

17  Oct~1876       ^^^'^^J  ^^^^        expire  before  14  years,  and  the  rest 

  *   have  30  years  to  run,  so  that  it  is  a  question  which  we 

have  not  considered. 

3377.  Do  you  know  whether  the  other  salt  works 
are  on  ground  leased  in  the  same  way  ? — Generally 
they  are. 

3378.  On  long  leases  ? — On  long  leases. 

3379.  In  reckoning  the  rent  of  the  property  around 
that  point,  you  think  that  the  rent  ought  to  be  higher 
on  your  estate  ? — I  have  taken  the  sum  at  which  land 
in  the  district  is  let.  We  have  land  let  at  45s.  an  acre, 
which  is  no  better  than  the  remainder  of  this  land 
would  be  if  the  salt  works  were  not  there. 

3380.  {Mr.  Stevemon.')  At  what  distance  from  the 
salt  works  do  you  think  that  the  land  is  injured  in 
value  ? — Decidedly  as  far  as  a  mile  and  a  half,  and  I 
think  that  the  timber  is  damaged  to  a  still  greater 
distance. 

3381.  Is  the  boiling  of  salt  an  ancient  industry  ? — 
Yes ;  but  I  cannot  say  how  old. 

3382.  When  the  land  was  let  for  salt  works,  were 
the  injurious  effects  of  salt  boiling  quite  well  known  ? 
— I  cannot  answer  that  question. 

3383.  What  is  the  object  of  putting  salt  on  the  fire, 
which  you  imagine  is  done  ? — When  coals  are  put  on 
the  furnaces  there  is  a  great  quantity  of  smoke,  which 
is  very  much  complained  of,  and  I  am  told  that  salt  is 
put  on  the  fire  to  damp  the  smoke,  and  prevent  such  a 
large  quantity  being  given  off  from  the  chimney. 

3384.  As  the  water  evaporates  in  the  salt  pans  does 
not  the  steam  carry  along  with  it  a  quantity  of  salt  ? — 
I  understand  not  ;  but  that  is  a  question  upon  which 
I  cannot  myself  give  an  opinion. 

3385.  Has  any  mode  been  suggested  for  preventing 
the  damage  arising  from  the  salt  pans? — Not  to  my 
knowledge. 

3386.  No  manxifacturers,  so  far  as  you  know,  have 
adopted  any  means  of  preventing  it  ? — No,  not  per- 
manently ;  but  I  have  heard  of  experiments  being 
tried. 

3387.  {Admiral  Hornby.)  When  you  speak  of  acres, 
you  mean  statute  acres,  I  suppose  ? — Yes. 

3388.  {Mr.  Wilbraham- Egerton.')  Can  you  tell  me 
the  number  of  chimneys  within  a  radius  of  three 
miles  from  you  ? — I  cannot.    I  could  find  it  out,  I 
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dare  say.  There  are  a  very  great  quantity  ;  1  should 
think  hundreds. 

3389.  The  works  at  Northwich,  I  suppose,  do  not 
affect  you  ? — I  think  not. 

3390.  Are  you  aware  how  many  salt  works  there 
are  in  the  neighbourhood  of  Northwich  ? — No.  There 
are  a  great  quantity,  but  I  do  not  know  the  number. 

3391.  Do  you  know  that  of  late  years  there  has 
been  an  enormous  development  of  the  salt  trade  ?— 
Yes. 

3392.  And,  consequently,  a  very  large  manufacture 
of  salt  ? — Yes. 

3393.  Therefore,  you  would  expect  the  evils  to  be 
very  much  increased  of  late  years  ? — Yes,  and  it  has 
been  so,  I  believe. 

3394.  Do  you  know  whether,  in  the  escape  of  the 
steam  from  the  boiling  brine,  that  steam  has  ever  been 
tested  for  any  other  vapour  besides  the  steam  arising 
from  the  salt  } — I  do  not  know  that.  1  have  never 
heard  that  it  has. 

3395.  Do  you  not  think  it  desirable  that  it  should 
be  tested  ? — Yes,  highly  desirable. 

3396.  Judging  from  the  influence  which  these  works 
have  had  upon  the  adjoining  property,  do  you  think 
that  these  works  should  be  put  under  inspection  in  the 
same  way  as  the  alkali  works  now  are  ? — Yes,  I  think 
that  they  should  be  under  some  independent  inspec- 
tion. The  local  authorities  at  present  profess  to  have 
some  control,  and  they  have  been  applied  to  by 
Colonel  France  Hayhurst,  who  lives  at  Bostock  Hall. 
That  is  the  Local  Board  of  Winsford.  This  first 
happened  three  months  ago,  but  there  is  no  perceptible 
change,  and  they  do  not  seem  to  have  done  anything 
effectual. 

3397.  You  look  at  the  question  merely  as  a  smoke 
nuisance,  and  not  as  one  arising  specially  from  the 
manufacture  of  salt  ?  ~I  look  at  it  as  a  smoke  nui- 
sance ;  but  there  is,  no  doubt,  some  further  damage, 
which  ought  to  be  seen  to. 

3398.  {Chairman.)  I  suppose  that  there  are  in 
your  neighbourhood  some  persons  suffering  who  have 
no  immediate  interest  in  the  land  on  which  the  salt 
works  are  placed  ? — Yes,  I  have  no  doubt  there  are. 
I  may  mention  Colonel  France  Hayhurst,  who  owns  a 
neighbouring  estate,  and  has  no  interest  in  the  salt 
works. 
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3399.  You  come  from  the  neighbourhood  of  Glas- 
gow ? — I  do. 

3400.  Where  do  you  live  ? — At  Rutherglen. 

3401.  How  far  is  that  from  Glasgow  ? — The  two 
places  are  conterminous  ;  but  from  the  Exchange  in 
Glasgow,  Rutherglen  is  three  miles. 

3402.  From  the  outer  rim  of  Glasgow,  how  far  is 
it  ? — They  are  conterminous. 

3403.  Have  you  chemical  works  in  your  neighbour- 
hood ? — There  is  a  very  large  one  close  to  my  farm. 

3404.  What  sort  of  work  is  it  ? — An  alkali  work, 
where  the  manufacture  of  bichromate  of  potash  is 
carried  on. 

3405.  Have  you  any  other  works  in  your  neigh- 
bourhood besides  that  ? — Not  alkali  works. 

3406.  But  other  works  ? — Yes  ;  there  are  various 
works. 

3407.  What  are  they? — Spinning  works,  coal 
mines,  common  clay  brick  works,  fire-clay  works,  boat- 
building establishments,  and  dye  works. 

3408.  Do  you  live  in  the  centre  of  all  these  works  ? 
—No. 

3409.  Which  are  nearest  to  you  ? — There  are  on  my 
farm  two  coal  pits,  and  immediately  to  the  east  there  is 
this  chemical  work. 

3410.  What  mischievous  effects  do  you  attribute 
to  the  chemical  works  ? — They  have  destroyed  the 
vegetation  around  my  house  in  the  shape  of  trees. 


This  is  a  photograph  of  the  state  of  things  round  my 
house  {producing  the  same). 

3411.  Do  you  occupy  much  land  there? — About 
180  acres. 

3412.  Which  you  farm  ?— Yes. 

3413.  Was  this  photograph  taken  during  the  summer 
season  ? — On  the  20th  of  August  1875. 

3414.  Apparently  there  were  not  any  leaves  left 
upon  the  trees  ? — There  were  none. 

3415.  Had  you  had  more  during  the  summer  than 
there  were  on  the  20th  of  August  ? — Yes  ;  they  had 
been  destroyed  on  the  28th  of  June. 

3416.  By  what  ? — By  gas  from  this  chemical  work, 
— hydrochloric  acid  gas. 

3417.  In  one  night? — In  one  night  most  of  it 
was. 

3418.  Did  it  cover  the  whole  of  this  small  wood 
near  your  house  ? — Yes ;  it  ran  right  over  it. 

3419.  In  addition  to  a  visitation  of  that  sort,  do  you 
suffer  continuously  from  the  vapours? — I  entered  into 
the  farm  in  1872.  I  was  aware  of  some  damage  being 
done  to  my  crops  and  the  vegetation  of  my  farm  ;  but 
during  the  course  of  that  harvest  the  weather  in 
Scotland  was  veiy  severe,  and  the  crops  were  all  spoilt 
by  the  wet  weather,  and  I  consequently  made  no  claim 
during  1872.  I  also  made  no  claim  during  1873  and 
1874;  but  in  1875  I  did  make  a  claim.  In  fact,  the 
owner  of  that  work  and  I  compromised. 

3420.  How  did  you  compromise? — I  asked  the 
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sum  of  556/.  as  damage  to  the  crops,  and  a  sum  for 
damacre  to  the  amenity  of  the  residence,  and  I  accepted 
475/."  I  got  what  should  have  been  the  value  of  the 
crops  which  were  damaged  in  1875  assessed,  and  what 
the  crops  produced  in  the  market  I  deducted  from 
the  assessed  value,  and  claimed  the  balance.  The 
damage  to  the  wheat  was  about  52  per  cent,  of  the 
total  value,  and  also  to  the  oats  about  52  per  cent., 
and  to  the  potatoes  26  per  cent,  of  the  total  value.  I 
had  Professor  Balfour,  of  Edinburgh,  to  see  the  damage 
which  was  done  during  1875,  and  also  Professor  Fer- 
gusson,  of  Glasgow,  a  Professor  of  Chemistry. 

3421.  Did  the  owners  of  these  works  attempt  to 
throw  any  of  the  blame  upon  any  of  the  other  works  ? 
—No.  They  temporised  at  first ;  they  did  not  admit 
liability  ;  they  admitted  it  latterly,  but  not  at  first.  It 
was  only  after  I  had  given  my  agent  instructions  to 
raise  an  action  that  they  admitted  the  liabihty,  and 
made  an  offer. 

3422.  In  what  year  did  you  say  this  was  i — 1876. 

3423.  How  have  you  been  oflF  this  year  ? — I  have 
received  some  damage  this  season  also.  I  have  had 
the  value  of  my  crops  asssesed,  but  I  shall  not  make 
any  claim  until  I  have  got  them  all  threshed  and  put 
into  the  market  to  see  how  they  turn  out;  and 
whatever  the  deficiency  may  be  between  the  actual 
produce  and  the  estimated  value,  I  shall  claim  from 
the  owners  of  that  work. 

3424.  Are  those  chemical  works  under  inspection  ? 
— The  owners  say  that  they  are. 

3425.  Are  you  aware  whether  the  inspectors  have 
been  there  ? — Personally,  I  am  not  aware. 

3426.  Have  you  ever  had  any  conversation  with  the 
inspector  about  them  ? — I  have  not. 

3427.  Do  the  owners  appear  to  you  to  be  taking  the 
best  precaution  which  they  can  to  prevent  the 
emission  of  this  vapour  ?— No.  They  may,  perhaps, 
now,  but  they  did  not  during  1875.  The  vapours 
during  1876  have  been  less  than  those  during  1875. 

3428.  Have  the  same  winds  prevailed? — Much 
I  about  the  same.    During  1875  and  1876  out  of  505 

recorded  observations  the  wind  blew  112  times  south, 
south-east  40,  east  47,  north-east  105,  north  18,  north- 
west 12,  west  65,  and  south-west  106. 

3429.  How  do  you  He  with  respect  to  these  works  ? 
— North-east  wind  will  take  this  gas  right  through 
the  land  of  my  farm. 

3430.  How  many  days  does  it  blow  ? — It  blew  105 
times  out  of  505  recorded  observations. 

3431.  Do  you  wish  to  add  anything  else? — Yes. 
This  is  a  photograph  of  the  works,  taken  from  my 
house  {producing  the  same).  I  further  desu^e  to 
mention  that  I  was  sent  here  as  the  representative  of 
the  Town  Council  of  Rutherglen. 

3432.  Are  all  these  chimneys  connected  with  the 
alkali  works  ? — Yes  ;  and  there  are  many  more  which 
are  not  there  seen.  The  land  slopes  on  the  east  side 
down  to  the  river  Clyde.  There  are  altogether  47 
chimneys  in  connection  with  that  work,  and  the  vast 
majority  of  them  are  very  low.  It  is  a  very  large  work. 
The  valuation  is  over  4,000/.  I  merely  mention  that 
as  an  indication  as  the  size  of  the  work. 

3433.  You  have  spoken  hitherto  of  the  damage 
done  to  your  own  farm.  Have  you  been  deputed  by 
the  Town  Council  of  Rutherglen  to  give  evidence  of 
the  damage  done  in  Rutherglen  itself  ? — Yes,  of  the 
annoyance  and  nuisance  caused  to  Rutherglen  itself  by 
that  work.  On  the  portion  of  the  map  coloured  green 
they  are  depositing  waste  refuse,  from  which  a  con- 
stant smell  of  sulphuretted  hydrogen  is  emitted. 
When  there  is  no  wind,  byjditFusion  it  spreads  through 
the  town,  and  when  there  is  wind  it  is  of  course 
carried  in  whatever  direction  the  wind  is  blowing ; 
but  it  is  very  annoying  in  the  town  ;  and  also  sul- 
phurous acid  and  hydrochloric  gases  often  blow  over 
the  town.  When  the  wind  is  in  that  direction  they 
have  the  effect  of  causing  annoyance  to  all  who  come 
in  contact  with  them,  and  of  damaging  any  metallic 
work.  For  instance,  to  the  east  of  that  chemical 
work  there  is  a  boat-building  yard,  and  the  manager 
of  that  boat-building  yard  complains  to  me  of  the 


hydrochloric  acid  gas  rusting  the  plates  before  the 
boat  is  finished.  I  know  from  experience  that  hydro- 
chloric acid  gas  causes  iron  to  oxidize  very  rapidly, 
even  when  covered  with  paint,  unless  the  coats  of 
paint  are  numerous. 

3434.  Do  you  consider  that  the  value  of  property 
at  Ruthergen  has  been  at  aU  affected  ? — Yes,  in  this 
way  indirectly  :  the  value  of  property  in  Glasgow  and 
all  the  surrounding  districts  has  advanced  enormously 
within  the  last  five  years,  and  likewise  the  increase  of 
the  population  has  been  very  great ;  but  our  property 
in  Rutherglen  has  not  risen,  nor  is  our  population 
increased  in  the  same  ratio  as  in  any  suburb  that  I 
know  of,  and  I  attribute  it  simply  to  the  presence  of 
that  work.  With  respect  to  the  waste  heap  which 
exists,  the  bad  smell  constantly  arising  from  it  is  such 
as  to  prevent  any  gentleman  who  has  business  in 
Glasgow  building  a  villa,  and  coming  out  there  to  live, 
because  the  station  of  the  railway  by  which  he  would 
travel  is  in  close  proximity  to  the  source  of  smell. 
What  the  Town  Council  have  especially  to  complain 
of  is  the  number  of  low  chimney-stalks.  We  in 
Glasgow  have  two  examples  of  very  tall  stnlks;  one 
belonging  to  the  St.  Rollox  people,  Charles  Tennant 
and  Company,  which,  I  believe,  is  about  450  feet 
high ;  and  another  belonging  to  Joseph  Townsend 
and  Company,  some  few  feet  higher.. 

3435.  Those  lofty  chimneys  would  have  the  effect  of 
carrying  the  smoke  over  Rutherglen  to  your  neigh- 
bours ? — It  becomes  so  diff'used  in  the  case  of  Ten- 
nant and  Company  that  I  have  never  heard  of  any 
complaint  since  that  stalk  was  erected.    I  know  that 
prior  to  erecting  that  chimney  they  were  cutting  up 
all  the  trees  in  the  neighbourhood,  but  now  they  do 
not.  But  since  the  building  of  that  chimney  another 
alkali  work  has  come  there,  and  there  are  copper  and 
sulphur  Avorks  which  have  a  branch  establishment 
there.    Those  two  works  were  planted  in  the  position 
in  which  they  are  now  placed,  and  the  land  to  the 
east  which  is  unbuilt  upon  has  been  very  much 
damaged  by  them  ;  in  fact  an  action  is  now  depending 
in  the  Court  of  Session  against  the  company.    In  the 
West  End  Park  of  Glasgow,  which  is  the  premier 
park  of  Glasgow,  I  noticed  in  1875  all  the  horse 
chesuut  trees  sadly  affected  by  the  hydrochloric  gas  ; 
I  spoke  to  the  gardener,  Mr.  Maclaren,  and  asked  him 
the  cause  of  it,  and  he  said,  "  I  do  not  know."  On 
another  occasion  I  followed  hydrochloric  gas,  and 
traced  it  to  a  pottery  at  the  north  end  of  Glasgow, 
and  on  making  inquiries  I  was  told  that  they  used 
kelp  ;  but  I  cannot  vouch  for  the  truth  of  it.    A  good 
deal  of  damage  is  done  in  the  vicinity  of  Glasgow  by 
smoke  from  open  laid  brick-kilns.    A  part  of  it  may 
be  sulphurous  acid  from  the  combustion  of  coal ;  they 
generally  use  a  low  quality  of  coal ;  but  I  think  that 
damage  is  also  due  to  the  different  composition  of  the 
clay,  because  I  observe   that  different  brick-fields 
which  use  the  same  quality  of  coal  have  different 
effects  upon  vegetation  ;  some  are  worse  than  others, 
although  they  are  all  bad. 

3436.  The  quantity  of  coal  consumed  in  Glasgow 
must  be  enormous  ? — Most  enormous. 

3437.  Do  the  trees  suffer  where  there  is  no  other 
cause  than  the  effect  produced  either  by  the  coal 
smoke  or  by  the  sulphurous  acid  which  coal  generates  ? 
— They  do  not  grow  as  well  as  they  do  in  the  open 
country,  but  they  suffer  much  more  when  they 
ax'c  affected  by  any  chemical  vapour  than  by  mere 
coal  smoke ;  besides  that,  in  Glasgow  the  police 
regulations  regarding  the  consumption  of  smoke  are 
very  strictly  enforced. 

3438.  In  manufactories,  or  in  private  houses  also  ? 
— Merely  in  works. 

3439.  {Earl  Percy.)  Is  not  the  climate  of  Glasgow 
a  very  moist  one  ? — It  is  pretty  moist. 

3440.  Can  you  give  us  any  idea  of  the  moisture  of 
the  atmosphere  of  Glasgow  compared  with  other 
parts  of  the  United  Kingdom  ? —  Speaking  from  recol- 
lection, I  think  that  there  are  42  inches  of  rain-fall  per 
annum. 

3441.  Is  it  a  foggy  atmosphere? — It  often 
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Glasgow  itself.     In  the  surrounding  country  it  is  not 
more  foggy  than  in  any  other  district  that  I  know  of. 

3442.  Do  you  find  these  vapours  worse  on  a  damp 
day  ? — Much  worse  on  a  damp  day. 

3443.  (Mr.  Stevenson.)  Who  are  the  proprietors  of 
the  manufactory  to  winch  you  refer  ? — Messrs.  John 
James  White  and  Co. 

3444.  Do  they  manufacture  bichromate  of  potash  ? 
—Yes. 

3445.  That  is  an  alkali  work  under  the  Alkali  Act  ? 
— It  is  so. 

3446.  They  are  bound  to  condense  the  muriatic  acid 
the  same  as  any  other  alkali  manufacturers  are  ? — 
They  are  ;  to  within  five  per  cent,  of  what  they  make. 

3447.  You  are  also  aware  of  the  additional  test 
imposed  by  the  Act  of  1874  ? — Yes. 

3448.  You  have  complained  of  the  escape  of  sul- 
phuric acid  ? — Yes. 

3449.  Was  that  from  the  sulphuric  acid  chambers  ? 
— Yes,  from  the  pyrites  chambers. 

3450.  It  is  the  same  thing  ? — Yes. 

3451.  You  are  aware  that  by  the  Act  of  1874  they 
are  bound  to  use  the  best  practicable  means  to  prevent 
any  such  escape? — I  am. 

3452.  Have  you  anything  to  suggest  in  the  way  of 
future  legislation  in  that  direction  ? — No.  I  am  not 
a  chemist ;  I  am  merely  an  agriculturist.  From  an 
agriculturist's  point  of  view,  I  would  say  that 
within  a  certain  radius  of  any  chemical  works,  or  any 
number  of  chemical  works,  the  land  ought  to  be  laid 
down  in  grass,  and  to  be  in  the  possession  or  occupancy 
of  the  proprietors  of  the  chemical  works.  I  speak  of 
this,  because  I  find  that  of  all  vegetable  productions 
grass  is  less  affected  than  any  crop  that  I  know  of. 
With  respect  to  myself,  I  have  no  fear.  I  have  no 
fear  that  I  shall  be  at  any  time  unable  to  enforce  any 
claim  for  damage  which  I  may  sustain  from  that  work. 
But  there  are  farmers  further  situated  from  that  work 
who  are  necessarily  receiving  damage  which  may  not 
be  perceptible  whUe  the  crop  is  growing,  but  still  is 
hurtful,  because  it  is  impossible  to  draw  the  line. 
In  the  season  of  1875  I  did  not  claim  for  the  whole  of 
my  farm,  in  the  belief  that  the  damage  did  not  extend 
to  the  utmost  confines  of  it ;  but  on  threshing  my 
grain  I  found  that  the  whole  of  my  farm  had  been 
damaged  more  or  less ;  but  still  the  damage  was  not 
perceptible  when  it  was  growing. 

3453.  At  what  distance  from  the  ,works  is  the 
furthest  part  of  your  farm  ? — I  think  close  upon  a 
mile. 

3454.  {M?:  Wilbi-aham  Egerton.)  What  gi-een  crops 
do  you  grow  ? — I  grow  a  considerable  quantity  of 
market  garden  produce  for  the  Glasgow  market, — 
cabbages,  turnijis,  potatoes,  and  occasionally  mangold 
wurzel. 

3455.  Are  any  of  those  crops  affected  by  the  gases  .5" 
— The  potatoes  are.  Mangold  wurzel  is  very  easily 
aflected  by  gas. 

3456.  Are  turnips  affected  ? — Not  so  readily,  but 
they  are  still  affected. 


3457.  Do  you  grow  any  clover  ? — I  do. 

3458.  Is  it  at  all  affected  ? — It  is  when  it  is  young. 

3459.  Do  you  mean  when  it  is  in  flower  ? — No, 
when  it  is  young  grass  ;  at  the  conclusion  of  the  season 
when  it  is  sown,  and  is  prepared  for  the  next  year. 
Clover  is  then  very  easily  affected.  It  is  well  nigh 
impossible  for  any  farmer  or  anybody  to  estimate 
correctly  the  amount  of  damage  done  by  those  works. 
Even  in  my  own  case,  I  feel  quite  certain  that  I  have 
not  received  the  amount  of  compensation  from  them 
which  I  ought  to  have  received. 

3460.  But  as  there  are  no  other  works  of  the  same 
description  there,  there  can  be  no  difRculty  in  ascer- 
taining the  works  from  which  you  receive  the  damage, 
and  therefore  one  element  of  uncertainty  is  absent  in 
your  case  ? — Yes. 

3461.  Do  you  think  that  the  whole  district  should 
be  assessed  for  damages  done  to  the  neighbourhood 
round.  I  am  speaking  of  a  district  containing  several 
manufactories? — No.  I  think  that  an  area  of  land,  to 
be  determined  in  proportion  to  the  number  or  size  of 
the  works,  ought  to  be  laid  down  in  grass  round  about 
those  works,  and  that  that  grass  should  either  be  held 
in  possession  or  occupied  by  the  owners  of  the  works. 
Let  them  make  what  they  can  of  it,  by  using  it  for 
any  purpose  they  choose,  but  do  not  let  any  farmer 
suffer. 

3462.  Then  you  mean  j^ou  that  would  cause  a  com- 
pulsory sale  or  compulsory  leasing  of  the  land  round 
works  to  the  manufacturers  themselves  ? — I  should. 

3463.  WJiy  would  you  not  allow  them  to  crop  it  in 
the  way  that  they  liked ;  why  should  you  force  grass 
upon  them  "} — They  may  crop  it  as  they  choose  after 
they  get  it.  It  is  because  I  think  that  grass  is  the 
most  profitable  that  I  mention  it. 

3464.  What  is  the  area  which  you  think  might 
reasonably  be  taken  by  the  manufacturers  ? — Do  you 
mean  in  the  case  of  this  work  of  which  I  am 
speaking  ? 

3465.  Of  course  the  area  would  depend  upon  the 
number  of  works  in  the  centre  round  which  the  area 
should  be  taken  ? — It  would.  In  the  case  of  this 
work  I  should  suggest  four  miles  contained  in  a  circle 
o^  \^  radii. 

3466.  In  every  direction  ? — Tn  every  direction.  I 
have  traced  the  effect  upon  trees  at  a  greater  distance 
til  an  that. 

3467.  Then  you  would,  I  suppose,  make  alkali 
manufacturers  large  farmers  against  their  will  ? — They 
make  us  suffer  against  our  will  ;  and  I  opine  that  the 
law  of  England,  or  at  least  of  Scotland,  should  not 
allow  one  man  to  pour  foul  gases  over  other  men,  any 
more  than  foul  water. 

3468.  You  think  that  you  have  as  much  right  to  be 
compensated  for  the  deterioration  of  your  property  as 
anybody  else  has  for  the  deterioration  of  property  by 
any  wilful  injury  committed  by  any  one  ? — Yes ;  my 
property  in  the  shape  of  crops. 


The  witness  withdrew. 
Adjourned  to  Friday  next,  at  half  past  ten  o'clock,  at  Tynemouth. 


TYNEMOUTH. 
Friday,  20tli  October  1876. 

Present  : 

The  EiGHT^HoNOtmABLE  LOED  ABERDARE  in  the  Chaib. 


^'fae  Right  Honourable  Eakl  Peect,  M.P. 
The  Honourable  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 
F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 


H.  E.  RoscoE,  Esq.,  r.R.S. 
Admiral  W.  W.  Hornby. 

Gerald  A.  R.  Fitzgerald,  Esq.,  Secretary. 


Mr.  B.  Mr.  Ralph  Cabr-Ellison  examined. 

Carr-Ellison.  . 

  3469.  {Chairman.)  You  are  the  owner  of.  an  estate    acres  there,  more  or  less  subject  to  these  fumes,  but 

20  Oct.  1876,  at  Hebburn  ? — I  am.                                                 perhaps  200  acres  of  it  are  not  very  much  so ;  say 

— — —  3470.  Is  it  a  large  one  ? — No.    I  have  about  1,200    that  about  1,000  acres  are  subject  to  the  fumes. 
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3471.  Do  you  own  any  other  property  besides  that 
at  Hebburn  which  comes  under  the  influence  of  the 
fumes  ? — Yes.  I  also  own  a  property  at  Dunston 
Hill,  on  the  other  side  of  the  town  of  Newcastle,  on 
the  western  side. 

3472.  What  is  the  result  of  your  observations,  as 
the  owner  of  those  two  estates,  as  to  the  effect  on 
your  property  of  the  vapours  emitted  from  tlie  works  ? 
— I  should  like  to  speak  of  them  separately,  because 
they  are  under  very  different  circumstances.  At 
Hebburn  the  value  of  land  for  agricultural  purposes 
has  been  very  considerably  depreciated,  I  will  say 
since  1830  or  1835.  Up  to  that  time  it  maintained 
its  productiveness  pretty  well.  Since  that  time  it  has 
been  becoming  more  and  more  sterile  ;  and  there  at 
present,  notwithstanding  the  general  great  rise  in  all 
agricultural  produce,  the  old  rents  cannot  be  anything 
like  maintaiued  ;  a  considerable  depreciation  has 
taken  place  upon  the  whole  of  that  estate.  The  entire 
increment  of  value  which  might  have  been  expected 
from  the  general  progress  of  agricultural  knowledge 
and  agricultural  improvement,  and  the  prices  of  pro- 
duce, "has  been  utterly  lost,  and  it  would  be  quite 
impossible  to  expend  any  capital  with  the  slightest 
hope  of  remuneration,  either  in  temporary  draining, 
or  sub-soil  ploughing,  or  manuring,  or  any  other 
agricultural  source  of  improvement. 

3473.  To  what  extent  have  your  trees  suffered  ? — 
The  trees  are  entirely  destroyed. 

3474.  Over  the  whole  estate  at  Hebburn  ? — Over 
the  whole  of  that  estate.  There  were  not  many 
trees,  excepting  round  the  old  mansion  house,  which 
was  very  well  sheltered  with  trees ;  it  was  sheltered 
by  a  certain  number  of  trees  of  old  growth,  about  a 
hundred  years  old,  and  by  surrounding  plantations, 
which  are  now  perhaps  about  50  or  60  years  old, 
some  being  younger,  but  all  of  which  are  utterly  and 
completely  destroyed,  insomuch  so  that  at  Midsummer 
it  is  only  in  a  very  few  sheltered  corners  of  some 
of  the  plantations  that  you  can  see  some  of  the 
sycamores  partially  green  still.  They  make  a  most 
obstinate  struggle  against  the  gases,  more  than  any 
other  tree,  but  they  are  rapidly  going. 

3475.  Have  the  hedges  followed  the  fate  of  the 
forest  trees  ? — There  is  not  a  single  thorn  upon 
the  estate.  In  my  recollection  down  to  1840  it  was 
all  fenced  by  very  thick  hawthorn  hedges,  with  a 
good  deal  of  gorse  growing  along  the  sides ;  they  are 
now  completely  killed,  the  gorse  as  completely  as  the 
thorn,  and  the  bramble  as  completely  as  the  gorse. 
The  only  things  which  make  a  little  struggle  to  exist 
are  the  common  elder  bush,  and  a  few  plants  called 
deadly  nightshade. 

3476.  Apart  from  what  you  have  called  the  in- 
crement of  rent  which  you  might  fairly  have  expected, 
to  what  extent  have  the  rents  of  your  estate  suffered  ? 
— The  worst  of  the  land  used  to  let  at  about  25s.  an 
acre  ;  that  laud  can  now  scarcely  be  let  at  all  ;  to 
the  best  of  my  recollection  it  is  let  at  from  7s.  to  lOs. 
an  acre.  The  better  part  was  let  at  about  30s.  an 
acre,  and  it  is  now  let  at  about  20s.  That  district 
used  to  grow  most  beautiful  crops  of  wheat.  It  is  a 
fine  strong  clay  soil,  upon  the  edge  of  the  magnesian 
limestone,  close  to  lime,  and  therefore  Avell  adapted 
to  the  growth  of  wheat,  and  it  used  to  be  rather 
celebrated  for  the  fine  white  wheat  which  it  grew ; 
but  now,  when  wheat  is  grown  there,  it  is  quite  a 
lottery,  at  the  time  of  flowering,  whether  the  flower 
will  not  be  bitten,  so  that  two-thirds  of  the  grains  in 
each  ear  will  have  nothing  whatever  in  them. 

3477.  Have  you  any  facts  to  state  as  to  the  de- 
preciation of  rents  in  the  case  of  particular  farms  ? — 
The  farm  at  Burn  Heads  is,  perhaps,  our  best.  One 
called  Blue-house,  and  another  called  Cowpath,  are 
about  the  worst.  1  stated  that  the  depreciation  was 
from  30s.  to  20s.,  and  from  20s.  or  25s.  to  10s. 

3478.  Can  you  state  what  the  rental  formerly  was, 
and  what  it  now  is,  in  a  round  sum  ? — Yes  ;  I  believe 
that  I  have  a  memorandum  in  my  pocket  which  will 
give  me  that  information.  Do  you  mean  the  rent 
of  a  particular  farm  ? 


3479.  Whichever  you  please.  If  you  can  give  it  for 
the'  whole  estate  it  will  be  better  still  ? — There  is  one 
farm,  namely.  Red-house,  the  rent  of  which  has  been 
reduced  from  320/.  to  215/. ;  at  Burn  Heads  it  has 
been  reduced  from  280Z.  to  250/.  I.  believe  that  that 
is  all ;  but  the  loss  in  tLwit  respect,  I  consider,  is  a 
mere  trifle,  because  tlie  great  loss  is  the  impossibility 
of  agricultural  improvement.  The  whole  land  might 
be  improved  very  easily  so  as  to  bring  50s.  an  acre. 

3480.  That  is  quite  true,  but  the  depreciation  of 
which  you  have  spoken  in  the  actual  annual  value 
of  the  land  per  acre  does  not  seem  accurately  repre- 
sented in  the  depreciation  of  the  rents ;  you  have 
spoken,  for  instance,  of  the  poor  part  having  been 
worth  20s.,  and  being  now  worth  7s.  or  8s.  an  acre  ? 
— From  7s„  to  10s. :  that  is,  as  regards  a  little  farm 
called  Blue-house,  and  another  little  farm  called 
Cowpath.  Those  two  farms  are  very  poor  land,  which 
might  be  made  very  good  by  thorough  draining  and 
sub-soil  ploughing,  but  it  can  scarcely  he  let  at  all  ; 
you  have  to  go  begging  to  get  anything  for  it. 

3481.  You  have  great  difficulty  in  getting  tenants  ? 
— The  greatest  difficulty  in  the  world.  Those  farms 
are  now  let  at  10s.  an  acre. 

3482.  Does  the  description  which  you  have  given 
of  your  estate  at  Hebburn  apply  to  the  other  estate 
which  you  have  mentioned  at  Dunston  ? — No  ;  there 
has  been  no  depreciation  of  rental  there,  because  the 
Government  inspection  fortunately  began  before  the 
hawthorn  hedges  were  destroyed,  and  therefore 
the  destruction  of  timber  had  not  proceeded  very  far  ; 
but  all  the  hedge  trees  in  the  lower  fields  of  Dunston 
Hill,  upon  the  flats  near  the  Tyne,  were  affected ; 
every  oak  tree  there  was  killed,  and  most  of  the  ash 
trees,  and  the  hedges  were  becoming  sickly. 

3483.  Reverting  to  Hebburn,  did  this  destruction 
of  timber  and  hedges  take  place  before  the  passing 
of  the  Alkali  Act  in  1863  ? — Yes,  the  worst  of  it  took 
place  before  that  time,  but  it  has  been  going  on  ever 
since. 

3484.  As  far  as  Hebburn  is  concerned,  has  tliere 
been  any  appreciable  difference  since  the  passing  of 
the  Alkali  Acts  ? — Oh  yes  ;  T  should  say  that  there 
has  been  a  considerable  improvement.  I  think  that 
the  pure  alkali  manufacturers  have  not  been  so 
destructive  since  the  passing  of  that  Act  as  before. 

3485.  What  proportion  of  the  injury  committed  on 
the  Hebburn  estate  did  you  trace  to  the  alkali  works  ? 
— Perhaps  the  most  destructive  pure  alkali  works  to 
Hebburn  were  the  alkali  works  which  lie  at  some 
distance  from  it  to  the  westward  upon  the  banks  of 
the  Tyne ;  not  upon  the  estate  itself,  but  at  a  distance  ; 
and  1  think  that  that  side  of  the  estate  has  not  suffered 
so  much  since  the  inspection  took  place.  I  think 
that  the  smoke  which  comes  down  upon  Hebburn 
from  the  alkali  works  around  the  Felling  and  Bill 
Quay  is  not  so  destructive  as  it  used  to  be  ;  but  the 
smoke  which  is  proceeding  from  the  copper  works 
near  to  Hebburn,  and  from  those  of  the  Bead  Metal 
Company,  is  just  as  active  as  ever,  and  they  are  not 
inspected. 

3486.  AVhat  sort  of  copper  works  are  they  ? — They 
are  copper  works  which  conduct  their  business  by 
means  of  muriate  of  soda — common  salt — which  they 
use  in  large  quantities.  The  Avorks  of  the  Bead  Metal 
Company,  I  believe,  are  inspected,  but  nevertheless 
they  are  bitterly  complained  of  by  my  tenants,  one  of 
whom  will  be  here  to-day. 

3487.  Dividing  these  works  into  two  classes,  the 
inspected  and  the  uninspected,  can  you  suggest  any 
improvement  with  respect  to  the  inspected  works  ? — 
Yes,  certainly.  I  think  that  the  inspection  is  not 
adequate  in  itself ;  and,  above  all,  the  inspectors  have 
no  men  under  them  in  the  nature  of  policemen  whom 
they  can  send  to  watch  any  particular  works  which 
they  have  reason  to  believe  are  sending  forth  dele- 
terious gases.  I  think  that  it  is  absolutely  necessary 
that  the  inspectors  should  have  such  men,  because 
they  cannot  be  everywhere  themselves.  Certain  works 
require  to  be  very  narrowly  watched,  until  by  repeated 
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Mr.  E.       convictions  they  are  taught  that  they  cannot  proceed 

Carr-Ellison.    -with  impunity  to  desolate  the  country. 

  3488.  Then  you  think  that  some  of  the  inspected 

20  Oct.  1876.   ^oj.]js      not  comply  with  the  provisions  of  the  Alkali 

  Acts  ?— I  V7as  always  informed  by  the  very  able 

inspector  Mr.  Brereton  Todd,  that  the  inspected  works 
ought  not  to  allow  any  but  a  mere  minimum  of 
escape.  When  he  goes  there  he  sees  all  perfectly 
right ;  but  the  fact  is  that  the  worst  of  the  escape  takes 
place  through  the  misconduct  of  workmen,  who,  it  is 
reported,  are  constantly  opening  particular  valves 
which  they  ought  not  to  open ;— these  workmen  in 
general  having  taken  a  part  of  the  process  by  a  sort  of 
under-contract  from  the  masters  of  the  works.  The 
masters  of  the  works  let  certain  portions  of  the  pro- 
cess to  their  workmen  by  an  under-contract  ;  and  the 
workmen,  to  save  themselves  trouble,  and  to  save 
time,  very  often,  particularly  in  the  evening  towards 
the  close  of  the  day,  open  certain  valves,  and  allow  a 
great  escape  of  deleterious  gases  to  take  place.  They  do 
this  to  save  themselves  trouble,  and  to  enable  them, 
perhaps,  to  enter  the  chambers,  and  to  get  at  the 
bleaching  material  which  they  have  been  forming. 

3489.  Do  you  think  that  there  would  be  any  diffi- 
culty in  getting  trustworthy  persons  of  the  class  to 
which  you  have  referred  ?— I  should  think  that  even 
such  men  as  commissionaires,  and  the  men  who  are 
chosen  for  commissionaires,  old  soldiers,  would  make 
excellent  ones. 

3490.  Would  they  always  be  able  to  distinguish 
between  what  was  a  lawful  and  what  was  an  illegal 
emission  of  vapour  ?— I  think  that  what  they  would 
have  to  do  would  be  merely  to  speak  to  matters  of 
fact  ; — whether  certain  doors  were  open  or  shut,  or 
whether  they  saw  certain  discharges  of  white  vapour 
come  out,  or  did  not ;  and  that  they  would  have  to 
report  to  their  masters,  the  inspector';,  the  result  of 
their  observations. 

3491.  With  regard  to  the  uninspected  works,  have 
you  many  of  them  along  the  Tyne  ?— Yes,  there  are 
many  uninspected  works,  I  believe ;  and  those  unin- 
spected works  are,  I  think,  only  in  one  instance  what 
are  properly  called  dry  copper  works.  There  is  one 
establishment  of  dry  copper  works  at  the  Felling,  I 
believe,  which  is  not  inspected ;  but  the  other  works 
ought  not  to  be  called  dry  copper  works,  and  they  are 
wrongly  so  stated  in  this  paper  of  mine. 

3492.  What  are  the  other  works  ? — The  other  works 
are  moist  copper  works. 

3493.  Are  they  under  inspection  ? — No  ;  they  are 
uninspected  moist  copper  works.  As  to  the  unin- 
spected works,  the  Act  empowering  inspection,  I 
believe  requires  that  the  work  inspected  should  not 
only  operate  by  means  of  salt, — of  muriate  of  soda, — but 
that  it  should  do  so  for  the  purpose  of  making  sulphate 
of  soda.  The  consequence  is  that  a  large  class  of 
moist  copper  works  escape  inspection  altogether. 

3494.  Have  you  recently  read  the  amending  Act 
which  was  passed  in  1874  ?— Perhaps  not.  • 

3495.  Will  you  allow  me  to  read  to  you  one  clause 
of  that  Act  ? — Certainly. 

3496.  "  Whereas  by  section  3  of  the  principal  Act 
"  the  term  '  alkali  work '  is  defined  to  mean  '  every 
"  work  for  the  manufacture  of  alkali,  sulphate  of  soda, 
«'  or  sulphate  of  potash,  in  which  muriatic  acid  gas  is 
"  evolved  ; '  and  doubts  have  arisen  whether  the  forma- 
"  tion  of  sulphate  of  soda  in  the  treatment  of  copper 
"  ores  by  common  salt  is  or  is  not  a  manufacture  of 
"  sulphate  of  soda  within  the  meaning  of  the  said  sec- 
"  tion,  and  it  is  expedient  to  remove  such  doubts  ;  be  it 
"  therefore  enacted,  that  the  formation  of  any  sulphate 
"  in  the  treatment  of  copper  ores  by  common  salt  or 
"  other  chlorides  shall  be  deemed  to  be  a  manufacture 
«  of  sulphate  of  soda  witliin  the  meaning  of  the  said 
"  section."  Would  not  that  have  the  effect  of  includ- 
ng  such  works  as  you  have  described  ? — I  really  should 
think  so  ;  but  I  am  informed  that  these  works  to  which 
I  refer  are  not  so  treated.  I  can  specify  particularly 
certain  works  under  the  firm  of  Messrs.  Tennant  and 
Company. 

3497.  I  think  that  you  are  under  a  misapprehen- 


sion ? — A  portion  of  their  works  are  inspected,  un- 
doubtedly, so  far  as  they  consist  of  pure  alkali  works  ; 
but  there  are  other  works  upon  their  property,  which 
have  been  let  to  other  parties,  where  copper  is  mani- 
pulated, and  where  very  destructive  gases  come  forth, 
and  where  salt  is  used  in  large  quantity,  and  which 
cannot  be  inspected,  I  am  informed  by  Mr.  Brereton 
Todd.  Possibly  he  is  not  allowed  to  inspect  them, 
because  they  are  not  within  the  terms  of  the  Act. 

3498.  Has  he  told  you  that  recently  ? — Quite  re- 
cently ;  that  he  cannot  inspect  them,  that  he  has  no 
right  to  inspect  them. 

3499.  Are  they  copper  works  conducted  upon  what 
is  popularly  called  the  wet  process  ? — Yes. 

3500.  Surely  those  are  under  inspection  ? — They 
do  not  utiUze  their  sulphate  ;  they  throw  it  away.  If 
you  will  allow  me  to  do  so,  I  will  refer  you  to  a 
witness  who  will  speak  to  this  matter  infinitely  better 
than  I  can,  namely,  Mr.  Tilley. 

3501.  What  other  works  are  there  which  are  not 
inspected  ? — I  believe  that  there  are  certain  works 
somewhere  upon  the  Tyne,  some  chlorine  works, 
which  are  not  inspected  ;  and  there  are  coke  ovens, 
which  are  very  destructive. 

3502.  Chlorine  works  are  subject  to  inspection 
under  the  last  Act  ? — I  am  very  glad  to  hear  it.  The 
coke  ovens  are  very  destructive ;  they  send  forth 
enormous  volumes  of  sulphurous  acid  gases  from  the 
pyrites  of  the  coal,  which  they  burn  in  enormous 
quantities.  There  are  some  at  Marley  Hill,  not  far 
from  the  estate  and  fine  old  woods  of  Lord  Ravens- 
worth,  my  neighbour.  His  woods  are  being  destroyed, 
and  are  suffering  very  seriously  from  the  coke  ovens 
at  Marley  Hill,—  from  the  direct  action  of  the  smoke 
from  those  ovens.  His  agent,  Mr.  Wallace,  I  believe, 
will  be  here  to  day. 

3503.  Have  you  ever  endeavoured  to  obtain  com- 
pensation for  the  damage  inflicted  upon  your  estate  ? — 
Never. 

3504.  Why  not  ? — Because  it  would  be  impossible 
to  fix  it  upon  any  particular  chimney.  There  is  a  whole 
forest  of  chimneys  to  the  west. 

3405.  Was  that  always  the  case  ? — Always.  Of 
course  they  have  risen  ;  but  I  have  only  been  owner 
of  that  estate  for  five  years,  and  during  that  time 
it  would  have  been  hopeless.  I  knew  the  estate  from 
my  youth  intimately. 

3506.  Did  the  preceding  proprietor  take  any  legal 
action  to  protect  his  interests  ? — No.  He  did  not  live 
upon  the  place,  and  knew  little  about  it. 

3507.  Was  any  portion  of  the  estate  leased  to  the 
manufacturers  ? — Oh  yes,  and  it  brought  a  large  acces- 
sion of  rent. 

3508.  That,  perhaps,  may  be  a  reason  why  no  legal 
action  was  taken  against  them  for  the  damage  inflicted 
by  them  ? — I  think  that  it  would  have  utterly  failed 
if  it  had  been  taken. 

3509.  {Earl  Percy.)  I  suppose  that  what  the 
estate  has  lost  in  agricultural  value  is,  to  a  certain 
extent,  made  up  by  what  it  has  gained  by  the  rent 
which  you  have  received  from  these  works  ? — Un- 
doubtedly the  money  value  of  the  estate  is  enormously 
increased  by  manufactures,  but  there  is  no  reason 
why  that  should  not  have  taken  place,  and  yet  any 
serious  loss  upon  the  value  of  the  land  should  have 
been  avoided. 

3510.  Have  you  many  works  upon  the  estate  ? — 
Yes,  there  are  several,  two  or  three  particularly 
making  noxious  gases. 

3511.  Do  you  live  on  the  estate  ? — No;  I  should  be 
very  sorry  to  live  upon  it. 

3512.  Is  there  any  house  upon  it  ? — Yes ;  there  is  a 
very  fine  old  mansion  upon  it,  which  is  let  to  a  ma- 
nufacturing gentleman  in  the  neighbourhood.  It  is 
one  of  the  largest  houses  in  the  county. 

3513.  Do  you  farm  any  of  the  land  yourself? — No. 

3514.  Is  the  timber  which  is  destroyed  of  any 
value  ?  —  All  timber  is  very  valuable  there,  near 
manufacturers,  but  the  money  value  of  the  timber  is 
trifling.  Scarcely  anybody  would  think  of  living  in 
the  house.  No  one,  in  former  days  at  least,  would  have 
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lived  in  the  house  unless  it  had  been  surrounded  by- 
trees  ;  it  would  have  been  exposed  to  all  the  winds  o£ 
the  coast. 

3515.  The  mercantile  value  of  the  timber  is  not 
deteriorated  hj  the  gases  ? — It  might  be  all  cut  down 
and  sold  to-morrow  as  dead  wood  ;  and  it  would,  per- 
haps, sell  nearly  as  well  as  it  would  when  it  was  alive  ; 
but  it  would  never  grow ;  its  growing  power  is  utterly 
gone,  and,  what  is  worst,  I  could  not  replant  it. 
Nothing  would  grow  except  a  few  elder  shrubs. 

3516.  What  is  the  effect  on  stock? — Very  bad 
indeed.  That  is  one  of  the  worst  features  of  the  case. 
I  cannot  tell  you  what  would  be  the  result  if  it  were 
possible  to  lay  the  estate  down  in  grass,  because  grass 
would  let  very  well  in  so  populous  a  neighbourhood. 
But  the  grass  is  unwholesome  to  cattle,  as  the  corn  is 
unproductive.  The  cattle  suffer  very  much  and  do  not 
make  any  improvement  on  it ;  they  dislike  the  herb- 
age, it  does  not  seem  to  nourish  them,  and  it  very 
often  afflicts  them  with  diarrhoea.  That,  I  should 
state,  also  applied,  before  the  inspection,  to  my  estate 
at  Dunston  HiU.  One  farm  which  I  had  there  was 
constantly  visited  by  diarrhoea  amongst  the  cows 
which  pastured  within  about  a  quarter  of  a  mile  of 
an  alkali  chimney.  These  wretched  cows,  year  after 
year,  were  ill  upon  that  farm,  and  the  man  did  not 
know  what  to  do  with  them ;  but  when  inspection 
came,  things  were  a  great  deal  better. 

3517.  Do  you  make  any  distinction  in  the  injury 
done  by  coal  smoke,  as  distinguished  from  the  vapour 
emitted  from  coke  ovens  ? — think  that  the  injury 
from  coke  ovens  would  be  much  greater  and  much 
more  sudden  than  that  from  mere  coal  smoke. 

3518.  Do  you  attribute  much  damage  to  coal 
smoke  ? — Very  great  ;  but  it  is  much  slower  than  that 
from  alkali  or  copper.  I  can  give  you  an  instance.  I 
should  say  that  all  the  trees  by  the  sides  of  the  streets 
and  houses  in  London,  say  in  the  City  Road  and  all 
about  Euston  Square,  and  down  by  Finsbury  Square, 
and  all  that  part  of  London  which  is  smoky,  all  the 
trees  in  those  squares  and  roads  are  suffering  a  slow 
death  from  the  mere  coal  smoke  of  the  eastern  part 
of  London  ;  but  they  are  not  killed  so  rapidly  as  they 
would  be  if  they  were  at  Hebburn,  by  a  discharge  of 
gases  from  the  alkali  works. 

3519.  (ilSfr.  Wilbraham  Egerton.)  Have  you  tried 
any  agricultural  manures,  either  mineral  or  farm-yard 
manure,  on  your  grass  or  crops  ? — Do  you  mean  in 
those  places  where  they  are  injured  ? 

3520.  Yes. — The  farmer,  I  believe,  has  given  a  top 
dressing,  as  they  usually  do,  of  different  kinds  of 
compost,  with  the  idea  of  counteracting  the  effects  of 
the  gases. 

352 L  What  crop  flourishes  best? — I  should  say 
that  the  things  which  resist  best,  perhaps,  are  turnips. 

3522.  Have  you  tried  beans  ? — Yes.  It  would  be 
a  bean  country  but  for  the  vapours ;  it  is  a  strong 
soil.  I  think  that  I  have  heard  the  farmers  say  that 
beans  will  not  do. 

3523.  Does  clover  do  ? — All  grasses  and  clover  are 
visited  sometimes  with  utter  and  sudden  destruction, 
as  if  burnt  off  the  field  in  large  patches  by  these 
gases. 

3524.  Have  you  any  milking  cows  on  those  farms  ? 
— I  do  not  think  that  any  of  them  are  conducted  with 
an  idea  of  dairy  purposes  ;  the  farmers  keep  a  few. 

3525.  How  do  they  pay  their  rent  ? — They  have 
found  it  rather  convenient,  I  believe,  for  men  who 
keep  horses  which  they  employ  in  the  colliery.  One 
man  keeps  a  number  of  horses.  That  is  one  of  the 
chief  sources  from  which  they  pay  their  rent. 

3526.  Does  the  grass  affect  the  horses  ? — I  do  not 
know  that  they  ever  give  it  to  them.  1  do  not  think 
that  they  turn  the  horses  out  there  as  they  can  do  in 
other  places. 

8527.  How  are  the  fields  employed  by  the  farmers ; 
do  they  make  hay  from  them  ? — They  make  some  hay, 
and  they  put  Irish  cattle  or  coarse-bred  cattle  upon 
those  fields  to  gain  a  little  age  upon  them,  and  they 
perhaps  take  them  off  very  little  better  in  point  of 


condition,  but  they  can  sell  them  better  because  they 
are  older. 

3528.  Then  in  the  neighlsourhood  of  large  towns 
those  fields  would  be  very  valuable  for  holding  stock 
waiting  to  be  killed,  if  there  was  "good  grass  upon 
them  ? — Very  valuable  indeed. 

3529.  With  regard  to  coke  ovens,  can  you  tell  us 
whether  in  this  district  any  special  appliances  are 
used  in  any  of  the  furnaces  for  consuming  smoke.  I 
am  told  that  there  are  one  or  two  patents  for  this  pur- 
pose ;  are  they  used  in  this  district  ? — There  is  one 
coke  oven,  which,  I  am  told,  makes  very  little  smoke  ; 
it  is  one  situated  near  Derwent  Haugh.  I  do  not 
know  to  whom  it  now  belongs ;  it  used  to  belong  to 
Mr.  Clayton  Atkinson. 

3530.  Do  you  know  the  name  of  the  patent  or 
process  employed  ? — No;  but  it  was  tried  under  the 
direction  of  Mr.  Clayton  Atkinson,  and  I  believe  that 
it  has  perfectly  answered  in  obviating  all  the  evil  of 
the  smoke. 

3531.  If  that  process  was  a  satisfactory  one  in  a 
pecuniary  point  of  view,  how  is  it  that  that  example 
was  not  followed  ? — I  do  not  know  exactly  what  was 
done  there,  and  what  that  process  was ;  but  I  know 
that  in  some  of  the  other  well  managed  coke  ovens 
the  fumes  from  the  coke,  instead  of  being  allowed  to 
escape  from  a  number  of  very  small  chimneys,  are  all 
gathered  together  into  one  large  shaft ;  and  I  presume 
that  before  they  reach  that  shaft,  they  have  under- 
gone some  treatment  or  other  which  deprives  th^m  of 
the  worst  of  their  sulphurous  properties,  but  I  am 
sorry  to  say  that  I  do  not  personally  know  much 
further  than  that. 

3532.  Are  you  able  to  give  any  opinion  whether  the 
Act  of  1874  has  been  strictly  carried  out? — Yes; 
I  believe  that  it  has  been  fairly  carried  out,  as  far  as 
the  number  of  inspectors  would  permit  them  to  do  it. 

3533.  What  is  the  number  of  inspectors  ;  there  is 
only  one,  I  believe  ? — Only  one  in  this  district ;  and 
I  think  that  one  inspector  in  a  district  where  there 
are  so  many  alkali  and  copper  chimneys  cannot  be 
said  to  carry  out  the  Act  very  efiiciently,  though  I 
have  no  doubt  that  he  does  his  very  best. 

3534.  Have  you  any  proposals  to  make  with  regard 
to  the  future  ;  as  to  how  the  damage  committed  by 
these  works  should  be  compensated  to  the  different 
sufferers  ? — No.  I  think  that  prevention  is  the  thing, 
and  not  compensation. 

3535.  Can  you  prevent  it  without  removing  the  works 
away  altogether  ? — Yes.  I  think  that  if  they  were 
adequately  inspected,  and  if  there  were  a  sufficient 
number  of  men  under  the  inspectors,  a  great  deal 
might  then  be  done. 

3536.  Do  you  not  think  that  there  would  be  still 
some  damage  done,  either  by  smoke  or  by  these 
noxious  vapours  ? — I  have  no  doubt  in  the  world  that 
there  would  always  be  some  damage  done  ;  but,  living 
in  these  districts,  we  must  be  content  to  bear  that 
which  cannot  be  avoided .  We  only  try  that  it  shall 
not  be  doubled  and  quadrupled. 

3537.  Have  you  any  views  with  regard  to  the  erec- 
tion of  fresh  works  ? — No  ;  I  am  not  competent  to 
speak  upon  that  point.  May  I  observe  that  I  have 
not  been  questioned  on  the  subject  of  coal  smoke.  If 
you  should  be  disposed  to  hear  it,  I  should  be  very 
glad  to  give  a  little  evidence  upon  that  point. 

3538.  I  asked  you  with  regard  to  any  noxious 
vapours  ? — Mere  coal  smoke  is  quite  distinct  from  the 
vapours  which  proceed  from  alkali  works  ;  but  opaque 
coal  smoke  is  heavily  charged  with  sulphurous  gases, 
which  are  most  deleterious,  when  they  are  in  very  large 
quantity,  to  all  agricultural  produce,  to  trees  and 
hedges,  and  injurious  to  human  health.  I  have  no 
hesitation  in  saying  so. 

3539.  I  asked  you  more  particularly  with  regard  to 
a  remedy.  Admitting  that  coal  smoke  does  do  damage, 
what  remedy  have  you  to  propose  for  it  ? — If  you 
will  allow  me  I  will  come  to  that  point.  This  coal 
smoke  prevents  the  inhabitants  from  opening  their 
windows.  You  may  pass,  on  the  finest  snmtner  day 
through  Newcastle-upon-Tyne,  and  you  will  scarcely 
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Mr.  R.  see  an  open  window.  If  you  go  60  miles  west  to 
Curr-EllisL-n.    Carlisle,  you  will  find  all  the  windows  open  ;  if  you  go 

  30  miles  north  to  Alnwick,  you  will  find  the  windows 

20  Oct.  1876.  Qpgjj  .  jf  y^jj  gQ  Yoik,  you  will  find  the  windows 
open  there  ;  but  in  Newcastle  you  will  find  them  all 
shut,  and  not  only  in  Newcastle,  but  you  will  find 
them  all  shut  for  ten  miles  round  Newcastle  ;  and  the 
reason  is  because  the  Act  of  1875,  the  Public  Health 
Act,  is  a  dead  letter  in  Newcastle  as  regards  smoke. 

3540.  {Chairman.)  You  mean  that  the  corporation 
do  not  enforce  the  Act  ? — They  do  not  enforce  the 
Act  at  all. 

3541.  They  had  that  power  long  before  the  year 
1875;  did  they  ever  attempt  to  do  so? — Hardly  ever. 
There  have  been  very  few  convictions,  and,  I  believe, 
very  few  efforts  terminating  short  of  convictions. 

3542.  Was  any  etfort  at  all  made  ? — I  will  not  say 
that  absolutely  none  has  been  made,  but  I  think  as 
little  as  is  conceivable,  exct^pt  this,  that  the  manufac- 
turers have  been  compelled  to  erect  high  chimneys; 
but  that  only  carries  the  smoke  to  a  greater  distance, 
it  does  not  lessen  the  smoke. 

3543.  No  systematic  efforts  have  been  made  by  the 
corporation  to  put  in  force  the  powers  which  they 
possess  to  lessen  coal  smoke  ? — No;  they  seem  to  let 
it  alone. 

3544.  Did  you  ever  hear  of  any  corporation  which 
did  make  such  efforts  ? — Yes.  Just  across  the  water  at 
Gateshead.  The  corporation  of  Gateshead,  I  believe, 
are  honestly  and  earnestly  trying  to  make  an  improve- 
ment. 

3545.  How  long  have  they  been  doing  so  ? — I 
should  say  for  the  last  two  or  three  years,  but 
especially  within  the  last  year. 

3546.  With  any  visible  result  ? — Yes,  I  think  that 
there  is  improvement. 

3547.  Have  any  efforts  been  made  by  the  citizens 
of  Newcastle  to  procure  for  themselves  the  same 
advantages  as  those  possessed  by  the  citizens  of 
Gateshead  ? — I  think  that  they  are  very  torpid. 

3548.  They  have,  I  suppose,  been  long  accustomed 
to  the  present  state  of  things  ? — Yes. 

3549.  Breathing  coal  smoke  is  a  second  nature 
to  them  ? — Just  so.  But  to  the  west  of  Newcastle 
and  the  east  of  Newcastle,  in  the  country,  the  damage 
from  coal  smoke  is  so  great,  as  far  as  ten  miles,  from 
the  great  cloud  of  smoke  overhanging  Newcastle 
being  at  times  wafted  away  by  the  wind  over  the 
country,  that  it  will  very  shortly  be  absolutely 
necessary  for  the  inhabitants  of  the  country  districts 
within  ten  miles  of  Newcastle  to  communicate  with 
the  Local  Government  Board  for  their  advice,  and, 
if  possible,  for  their  assistance  under  such  circum- 
stances, because  we  are  aggrieved  almost  as  much 
as  the  town  of  Newcastle  is  aggrieved,  and,  what  is 
more,  we  are  sensible  of  our  sufferings. 

3550.  (^Admiral  Hornby.)  I  understand  you  to 
say  that  you  suffer  more  from  this  nuisance  in  the 
evening  than  at  any  other  time  ? — Yes.  Not  from 
the  general  nuisance  of  smoke  ;  what  people  suffer 
from  in  the  evening  is  this,  that  about  nightfall 
sometimes  a  very  nauseous  smell  comes  from  the  side 
of  the  country  where  the  alkali  works  are, — a  smell 
which  resembles  that  of  half-decomposed  sea-weed. 
People  complain  of  it  as  being  very  nauseous  and 
very  depressing.  I  believe  that  it  is  hydrochloric 
gas.  It  is  some  light  gas  which  flies  a  very  long 
distance,  because  you  may  perceive  it  very  plainly 
four  or  five  miles  off  the  manufactories,  and  it  seems 
to  come  in  the  fall  of  the  day, 

3551.  I  suppose  you  would  go  further,  and  say 
that  during  the  night  as  well  as  the  evening  this 
damage  prevails  r — It  is  worse  in  the  evening, 
because  the  dew  is  deposited  chiefly  in  the  evening  ; 
very  possibly  it  may  be  bad  early  in  the  morning. 

3552.  Have  you  observed  whether  it  is  more  or 
less  prevalent  on  Saturday  and  Sunday  ? — It  is  worse 
on  a  Friday  or  Saturday,  I  forget  which. 

3553.  And  on  the  Sunday  — I  do  not  think  that 
there  is  any  on  the  Sunday. 

3554.  Is  it  within  your  knowledge  that  a  good 


many  of  the  alkali  works  in  this  district  are  not 
worked  on  the  Sunday  ? — I  should  think  that  they 
are  not. 

3555.  Most  of  them  are  not  worked  on  that  day  ? 
— I  think  that  they  are  not. 

3556.  If  I  understand  you  rightly,  the  pi-esent 
system  of  inspection,  not  from  any  fault  of  the 
inspector  himself,  especially  at  night,  fails  ? — Yes, 
it  fails  at  night.  With  respect  to  working  on  the 
Sunday,  people  do  afliirm  (I  do  not  know  on  what 
ground)  that  great  escapes  of  gas  from  these  works 
are  let  forth  during  the  night;  that  I  am  told  by  the 
inhabitants  of  Hebburn. 

3557.  Have  you  had  any  prosecutions  in  this 
neighbourhood  under  this  Act  ? — No,  I  believe  not. 

3558.  {Mr.  Abel.)  I  gather  from  what  you  have 
stated,  that  although  you  cofisider  the  inspection 
inadequate,  it  still  has  been  very  beneficial?— I 
think  so. 

3559.  That  was  under  the  first  Act,  from  1863  ? — 
Yes,  and  its  amendment. 

3560.  In  fact,  in  the  case  of  one  estate,  you  con- 
sider that  the  inspection  has  been  rather  the  saving 
of  that  estate  from  depreciation  ? — Just  so. 

3561.  You  stated  that  it  was  understood  generally 
that  the  escape  of  vapours  was  in  great  measure  due 
to  the  misconduct  of  workmen,  or  to  the  system  of 
under-letting  ? — Yes. 

3562.  Can  you  give  any  precise  statement  in  any 
one  case,  or  is  it  merely  a  general  belief  or  opinion  ? 
— That  is  merely  a  general  belief. 

3563.  You  have  described  to  us  the  inadequacy  of 
the  general  system  of  inspection  in  dealing  with  coal 
smoke,  but  I  understood  you  to  say  that  you  were 
going  to  give  us  a  remedy  in  dealing  with  coal 
smoke  ;  will  you  do  so  ? — In  dealing  with  what  I  think 
might  operate  favourably  as  regards  mere  coal  smoke, 
it  would  be  this  :  there  are  four  urban  districts  upon 
the  Tyne  between  here  and  Newcastle,  two  on  the 
south,  and  two  on  the  north  side  of  the  river  ;  and 
above,  again,  there  are  two  others.  You  may  say  that 
at  least  there  are  six  urban  districts.;  and  I  should 
say  that  in  all  those  urban  districts  the  local  inspectors, 
though  very  worthy  men,  and  perhaps  trying  to  do 
their  duty,  are  inefficient ; — first  from  this  cause,  that 
of  necessity  they  take  their  standard  very  much  from 
what  they  observe  going  on  in  what  is  to  them  the 
metropolis  of  the  district,  namely,  in  Newcastle. 
They  take  their  ideas  very  much  from  the  opaque 
smoke  which  they  see  going  out  from  all  the  chimneys 
in  Newcastle,  and  it  takes  a  great  deal  of  pressure 
on  the  part  of  the  owners  of  property  in  their  districts 
to  get  them  to  conceive  that  things  may  be  made  a 
great  deal  better  than  they  are  in  Newcastle.  Thei'e- 
fore  we  have  not  only  to  deal  in  the  urban  districts 
with  the  natural  difficulties  of  our  own  districts,  but 
we  have  to  fight  against  the  evil  example  of  the  great 
town  upon  the  skirts  of  which  we  lie.  If  you  ask 
me  what  I  think  might  have  a  remedial  tendency 
I  would  state  this :  we  have  an  inspection  from 
head  quarters  of  everything  that  appertains  to  the 
administration  of  the  poor  law,  an  inspection  of 
prisons,  an  inspection  of  the  lunatic  asylums,  and  an 
inspection  of  the  police,  all  from  head  quarters,  and 
which  inspection  from  head  quarters  is  necessary  to 
secure  the  efiiciency  of  them  all  ;  and  so,  I  think, 
we  should  require  an  annual  inspection  from  head 
quarters,  an  inspection  from  the  Local  Government 
Board,  of  the  offices  and  the  books  of  the  local 
inspectors  of  nuisances  of  Newcastle  and  Gateshead, 
and  all  the  urban  districts  upon  the  Tyne.  And  I 
think  that  such  an  annual  inspection  as  that  would 
have  a  strong  tendency  to  raise  the  standard  of  ideas 
on  the  part  of  those  inspectors. 

3564.  Then  your  remedy  consists  in  amplifying 
and  perfecting  the  system  of  inspection  ? — Yes,  and 
above  all  in  getting  more  inspection  from  head 
quarters,  and  the  inspection  of  inspectorships. 

3565.  {Projessor  Roscoe.)  I  think  that  you  recom- 
mended that  persons  in  the  condition  of  commis- 


ROYAL  COMMISSION  ON  NOXIOUS  VAPOURS. 


121 


sionaires  slioulil  be  uppoiiited  as  sub-inspectors  ? — 
Plardly  as  snb-iuspectors,  but  as  servants  of  inspectors. 

3566.  Do  you  not,  however,  think  that  the  difficulty 
of  deciding  questions  of  escape  from  chemical  works 
is  much  greater  than  that  of  deciding  the  escape  of 
coal  smoke  ;  and  if  we  find  that  men  of  a  similar 
class  in  the  case  of  the  ordinary  smoke  inspectors 
are  unable  to  do  their  duty,  would  not  an  inspection 
of  chemical  works  by  a  sinnlar  class  of  men  be  equally 
inefficient? — No  ;  I  think  that  the  inefficiency  of  the 
inspectors  of  coal  smoke  does  not  arise  from  any 
difficulty  whatever.  I  myself  could  be  a  perfect 
nspector  of  coal  smoke,  and  1  could  swear  that 
opaque  smoke  had  come  out  of  a  given  chimney  for 
20  minutes ;  25  minutes  observation  would  be 
sufficient  to  testify  to  that  fact.  But  the  reason  why 
these  inspectors  are  inefficient  is  because  their 
standard  of  perfection  is  very  low,  and  because  tliey 
are  a  little  afraid  of  those  with  whom  they  have  to 
deal.  On  the  other  hand,  a  commissionaire  acting 
under  a  Government  iuspector  would  have  nothing 
to  fear ;  and  he  would  only  have  to  speak  to  plain 
matters  of  fact,  whether  a  man  did  or  did  not  open 
and  shut  certain  doors,  or  whether  he  saw  the  white 
vapour  of  muriatic  acid  coming  out  of  a  chimney  in 
large  quantities,  when  there  ought  to  be  none  visible 
at  all.  I  think  that  there  is  no  analogy  between  the 
position  of  a  commissionaire  who  is  an  inspector  under 
a  higher  inspector,  and  the  position  of  an  inspector  in 
an  urban  district. 

3567.  {Mr.  Stevenson.')  As  to  that  class  of  watchers 
whom  you  recommend,  would  you  have  them  stationed 
inside  the  Avorks  or  outside  ? — The  inspector  himself 
has  power  of  admission,  and  he  would  naturally  tell 
those  men  to  go  and  reside  in  the  neighbourhood  for 
a  certain  time,  and  they  undoubtedly  would  have 
power  to  obtain  admission  at  any  time  when  they 
thought  fit  to  ask  for  it. 

3568.  Then  would  you  trust  their  judgment  to 
decide  whether  an  escfip?  of  white  vapour  was  a 
harmless  or  a  noxious  escape  ? — No ;  that  would  be 
for  the  head  inspector,  their  master. 

3569.  You  are,  perhaps,  aware  that  there  are  some 
escapes  of  white  vapour  from  chemical  Avorks  which 
are  quite  harmless  ? — Yes.  I  do  not  think  that  they 
would  be  at  all  proper  people  for  that ;  they  would 
simply  be  witnesses. 

3570.  Witnesses  that  there  was  an  escape  of 
white  vapour  at  a  certain  time? — Yes,  and  that  it 
was  doubtful  whether  that  white  vapour  was  muriatic 
acid  or  not. 

3571.  You  would  not  trust  people  below  the 
inspector  to  determine  as  to  the  character  of  the 
vapour  ? — No  ;  nobody  but  the  chief  inspectoi-  should 
be  entrusted  with  that  duty,  and  nobody  but  the 
chief  inspector  ought  to  determine  Avhcther  there 
should  be  a  prosecution  or  not. 

3572.  You  suggest  that  these  watchers  might 
control  or  prevent  the  escape  of  gas  in  the  draAving 
of  the  chlorine  chamber  ? — No,  I  do  not  say  that 
they  could  prevent  it,  but  they  could  SAvear  Avhethcr 
it  took  place  or  not. 

3573.  How  Avould  they  know  it? — If  they  sus- 
pected, or  rather  if  their  employer  suspected,  that 
such  a  practice  went  on  in  given  Avorks,  he  could  tell 
them,  just  as  an  inspector  of  police  could  tell  his 
man,  "  Look  after  certain  premises  ;  ask  to  be  admitted 
"  at  a  certain  hour;  go  in,  and  see  Avhat  is  going  on." 

3574.  Are  you  aware  that  any  such  escape  is  a 
serious  loss  to  the  owner  of  the  manufactory  ?—  I 
presume  that  it  Avould  be. 

3575.  And  that  his  OAvn  self-interest  would  induce 
him  to  obviate  it?— I  have  no  doubt  that  it  is  against 
oi'ders  when  workmen  do  this. 

3576.  Then  you  expect  that  these  watchers  whom 
you  recommend  would  help  the  owner  of  the  manu- 
factory in  the  discipline  of  his  own  workmen  ? — I 
think  so. 

3577.  Are  yon  aware  that  by  the  Amending  Act  of 
]  874  such  escapes  of  chlorine  are  quite  contrary  to  the 
Act  ? — Yes,  they  are  contrary  to  the  Act,  undoubtedly. 

39887. 


3578.  The  manufacturer  being  bound  to  use  the        Mr.  R. 
best  practicable  means  of  prcA'enting  such  an  escape    Carr- Ellison. 
of  chlorine  i^ — Yes.   

3579.  You  mentioned  an  alkali  Avork  at  Dunston  ;  20  Oct.  1876. 
who  is  the  owner  of  that  Avork  ?— Messrs.  Burnett  are 

the  owners.  ^ 

3580.  is  it  upon  your  estate  ? — No.    I  do  not  noAv 
complain  of  it ;  at  one  time  it  Avas  very  injurious. 

3581.  How  long  ago  Avas  that  ? — Ten  or  fifteen  years 
ago.^ 

3582.  That  Avas  before  any  of  the  Alkali  Acts  Avere 
passed  ? — Yes. 

3583.  You  find,  Avith  regard  to  that  work,  that  the 
Alkali  Acts  have  answered  their  purpose  ? — They 
have. 

3584.  You  have  already  stated  that  your  property 
has  been  largely  improved  by  the  erection  of  these 
manufactories  on  it  ? — Yes. 

3585.  I  presume  that  you  consider  your  property 
to  be  in  a  sort  of  transition  condition  at  present 
between  an  agricultural  A'alue  and  a  manufacturing 
A\ilue? — The  agricultural  value  is  very  small. 

3586.  But  do  you  expect  that  the  agricultural  A-alue 
should  be  maintained  up  to  the  very  year  Avhen  the 
property  becomes  of  a  very  much  higher  manufacturing 
anil  building  value  ?— No,  I  do  not ;  certainly  not. 
I  should  never  expect  it  to  be  maintained  up  to  its 
full  agi-icultural  value,  but  I  should  like  to  see  this 
depreciation  minimised. 

3587.  You  are  of  course  anxious  that  in  every  case 
the  best  practicable  means  should  be  used  to  minimise 
the  injury? — Quite  so. 

^  3588.  But  still,  as  a  landoAvuer  on  the  banks  of  the 
Tyne,  you  do  not  expect  the  agricultural  value  of  your 
land  to  be  maintained  at  the  highest  point  ?— I  should 
be  very  glad  if  it  were  maintained  at  half  the  highest 
point. 

3589.  With  regard  to  coke  on  your  Dunston  property, 
liavc  you  had  much  experience  ? — I  have  not  suffered 
from  coke  myself. 

3590.  But  you  have  observed  it  'i — Yes,  very  much 
111  many  situations. 

3591.  HaA^e  you  observed  it  in  situations  Avlierc 
what  you  may  call  chemical  vapours  Avhere  excluded  ? 
—The  only  places  in  our  district  Avhere  chemical 
vapours  have  been  excluded  are  in  those  identical 
Avorks  Avhicli  I  have  mentioned,  Avliich  formerly 
belonged  to  Mr.  Atkinson,  but  unfortunately  they  are 
not  far  off  other  coke  ovens  Avhich  are  not  so  avcU 
managed. 

3592.  The  point  of  my  question  is  this  :  can  you 
refer  the  Commissioners  to  a  pure  case  of  coke  damage, 
quite  separate  from  Avbat  you  may  call  chemical 
damage  ?— Without  the  slightest  doubt.  I  Avould 
refer  the  Commissioners  to  Marley  Hill,  Avhcre  so 
much  harm  is  l)eing  done  to  the  estate  of  Lord  Raven - 
Avortb,  and  Avhich  is  easily  accessible.  I  could  refer 
them  to  another  Avork  which  is  up  the  Tyne  at  a  place 
called  Eltringham. 

3593.  Can  you  describe  the  nature  and  extent  of 
the  damage  in  such  a  place  as  that  ?— Yes.  It  is  like 
a  very  aggravated  form  of  destruction  by  coal  smoke ; 
it  kills  more  rapidly  than  coal  smoke,  but  not  quite  so 
rapully  as  the  poison  from  muriatic  acid. 

3594.  You  are  aware  that  it  is  im])ossiljle,  as 
Ave  understand,  to  absorb  the  sulphurous  acid  arising 
from  the  coking  of  coal,  althougli  plans  have  been 
devised  for  preventing  the  black  smoke  from  the 
same  source  ?— I  think  that  by  more  perfect  com- 
bustion the  sulphurous  acid  can  be  to  a  great  extent 
consumed,  and  Avhat  is  not  consumed  can  be  carried 
up  to  a  great  elevation  by  a  high  chimney,  and  so 
become  a  good  deal  mixed  Avith  the  atmosphere  before 
it  comes  down  upon  the  country. 

3595.  I  am  afraid  that  the  chemists  will  tell  you 
that  sulphurous  acid  must  escape  in  some  way'  or 
other  ?— I  say  tliat  it  Avould  be  better  if  it  Avas  carried 

to  a  greater  height,  where  it  could  get  more  intermixed  . 
Avith  the  Avind. 

3596.  I  gather  from  your  evidence  that  you  attacli 
importance  to  the  consumption  of  coal  smoke  as  tend- 


122 


MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


Mr.  R.       ing  to  the  comfort  and  cleanliness  of  the  neighbour- 

Carr-Ellison.    hood  ? — Great  importance. 

  3597.  How  long  ago  did  your  predecessor  cease  to 

20  Oct. .1876.  j,ggj(jg  Hebburn  Hall  ? — My  immediate  predecessor 
never  resided  there.  A  near  relative,  Mr.  Cuthbert 
Ellison,  resided  at  Hebburn  Hall  (that  is  to  say,  he 
came  every  summer)  until  about  the  year  1845,  and 
then  he  told  me  that  he  was  fairly  smoked  out  of  it. 
He  said,  "  They  have  at  last  completely  smoked  me 
out."  He  pointed  to  the  chimneys  at  Bill  Quay,  two 
miles  olf  us  to  the  westward,  and  at  the  Felling,  and 
at  Wallsend,  and  all  down  the  Tyne,  all  of  which 
threw  their  fumes  over  the  place,  and  were  beginning 
to  kill  his  trees,  and  made  the  air  unwholesome. 

3598.  The  condensation  of  muriatic  acid  was  barely 
understood  at  that  time  ? — No,  it  was  not,  and  the 
coal  smoke  was  very  bad. 

3599.  {Chairman.)  You  have  complained  of  the 
public  authorities  for  not  enforcing  the  laws  against 
coal  smoke  ? — Do  you  mean  the  authorities  of  the 
urban  districts,  or  the  magistrates  ? 

3600.  I  do  not  know  that  you  have  distinguished 
between  them  ;  the  magistrates,  I  think,  have  nothing 
to  do  with  it,  they  must  be  put  in  action  by  somebody  ? 
— I  should  rather  say  the  town  council,  and  not  the 
magistrates  individually. 

3601.  The  local  authorities,  whatever  they  ai-e  ? — 
The  local  authorities.  I  do  not  make  a  formal  com- 
plaint against  these  poor  men,  the  inspectors  of  the 
urban  districts ;  they  have  only  been  recently 
appointed. 

3602.  They  are  not  local  authorities  ;  they  are  the 
officers  of  local  authorities  ? — They  are. 

3603.  As  to  the  local  authorities,  you  complain  that 
in  general  they  do  not  enforce  the  powers  confided  to 
them  liy  legislation  ? — No,  T  think  that  they  do  not. 

3604.  Are  you  aware  that,  so  far  as  regards  the 
issuing  of  black  smoke,  whether  from  a  manufacturing 
chimney  or  from  coke  ovens,  every  individual  aggrieved 
has  the  poAver  of  proceeding  against  the  owner  of  such 
manufactory  or  ovens,  in  order  to  protect  himself?  — 
Do  you  mean  against  merely  black  smoke  ? 

3605.  Yes. — He  can  undoubtedly  do  so. 

3606.  I  think  you  have  stated  that  the  black  smoke 
itself  is  a  nuisance  ? — A  very  great  nuisance ;  but 
then  it  is  generally  the  black  smoke  coming  from  such 
a  number  of  chimneys  that  it  would  be  in  vain  for  any 
single  individual  to  proceed. 

3607.  Surely  in  the  case  of  black  smoke  there  can 
be  no  difficulty  in  saying  that  the  black  smoke  does 
issue,  and  that  the  individual  is  aggrieved  ? — You  can 
say  that  it  issues  from  one  particular  chimney,  but  if 
you  see  it  also  issuing  from  20  or  perhaps  50  other 
chimneys,  it  would  do  very  little  good  to  proceed 
against  one. 

3608.  I  think  that  you  and  others  rather  misinterpret 
the  law  there.  It  is  undoubtedly  difficult  to  assess 
damages  where  there  are  a  great  number  of  persons 
who  cause  the  nuisance ;  but  the  emission  of  black 
smoke  is  itself  an  offence,  and  any  person  living  in 
the  neighbourhood  of  it  may  himself  proceed  before 
magistrates  against  it  as  a  nuisance  ? — Oh,  yes. 

3609.  The  section  is  this  : — "  Any  chimney,  not 
"  being  a  chimney  of  a  private  dwelling-house,  send- 
"  ing  forth  black  smoke  in  such  quantity  as  to  be  a 
"  nuisance,  shall  be  deemed  a  nuisance  "  — Yes ;  I 
should  be  prepared  to  take  that  course  ;  but  it  would 
seem  to  me  more  obvious  to  go  to  the  inspector  of  the 
district,  and  ask  him  to  do  his  duty. 

3610.  Provided  he  does  not,  the  law  has  given  each 
individual  the  power  himself  of  proceeding  ? — Yes. 

3611.  That  is  different  from  the  case  of  an  alkali 
work  ? — Yes,  quite  different ;  but  what  we  have  most 
to  complain  of  is  the  smoke  from  a  gi-eat  assemblage 
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of  chimneys  through  the  town.  That  is  the  worst 
thing.  The  mere  local  black  smoke  from  chimneys 
can  be  brought  under  control  in  the  way  that  your 
Lordship  suggests. 

3612.  But  I  presume  that  they  must  be  attacked  in 
detail  ? — Yes  ;  but  not  by  individuals,  but  by  the 
inspecting  officers  of  the  borough. 

3613.  But  why  should  not  individuals  protect  their 
own  interests  if  the  inspecting  officers  decline  to  do 
it  ? — It  would  be  utterly  impossible  for  me  to  go  and 
take  out  summonses  against  50  chimneys. 

3614.  But  is  that  necessary.  With  respect  to  what 
you  have  stated,  I  believe  that  all  British  subjects  are 
held  to  be  acquainted  with  every  Act  of  Parliament 
and  every  section  contained  in  it  ? — Yes. 

3615.  I  do  not  think  that  you  are  open  to  any  just 
blame  if  you  are  not  acquainted  with  all  the  recent 
legislation  which  has  been  passed.  Let  me  refer  you 
to  the  2o5th  section  of  the  Public  Health  Act  of  1875; 
and  this,  I  believe,  is  new,  which  is  not  the  case  with 
respect  to  the  section  which  I  just  now  read  to  you. 
"  Where  any  nuisance  under  this  Act  appears  to  be 
"  wholly  or  partially  caused  by  the  acts  or  defaults  of 
"  two  or  more  persons,  it  shall  be  lawfid  for  the  local 
"  authority  or  other  complainant  to  institute  proceed- 
"  ings  against  any  one  of  such  persons,  or  to  include 
"  all  or  any  two  or  more  of  such  persons  in  one  pro- 
"  ceeding ;  and  any  one  oi'  more  of  such  persons  may 
"  be  ordei'ed  to  abate  such  nuisance,  so  far  as  the 
*'  same  appears  to  the  Court  having  cognizance  of  the 
"  case  to  be  caused  by  his  or  their  acts  or  defaults, 
"  or  may  be  prohibited  from  continuing  any  acts  or 
"  defaults  which  in  the  opinion  of  such  Court  contri- 
"  bute  to  such  nuisance,  or  may  be  fined  or  otherwise 
"  punished,  notwithstanding  that  the  acts  or  defaults 
"  of  any  one  of  such  persons  would  not  separately 
"  have  caused  a  nuisance ;  and  the  costs  may  be  dis- 
"  tributed  as  to  such  court  may  appear  fair  and 
"  reasonable."  Does  not  that  appear  to  you  to  be  as 
comprehensive  as  any  law  upon  the  subject  can 
possibly  be  } — Quite  so.  I  think  that  it  is  very  com- 
prehensive ;  but  still  it  contemplates  that  the  usual 
and  normal  remedy  against  these  evils  is  that  public 
officers  should  do  their  duty  in  their  own  districts. 

3616.  Still  the  law,  whilst  it  gives  the  power  to 
local  authorities  so  to  proceed,  and  indeed,  I  think, 
invests  them  with  the  responsibility  of  proceeding, 
gives  the  power  to  individuals  to  proceed,  and  to  pro- 
ceed under  every  possible  emergency  ? — Yes.  I  have 
acted  under  a  full  knowledge  of  that  with  regard  to 
two  or  three  particular  chimneys  which  annoyed  me 
near  home.  Two  or  three  of  them  were  within  the 
boundaries  of  the  borough  of  Gateshead,  but  lying 
outside  in  the  country  part  of  the  borough.  I  remon- 
strated about  it.  I  know  that  the  masters  of  those 
works  have  received  repeated  warnings  from  the 
Gateshead  inspector.  I  believe  that  three  months 
were  given  to  them  to  adopt  some  improvements,  and 
yet  I  find  them  going  on  now  as  badly  as  ever.  After 
that  time  has  elapsed,  I  certainly  shall  ask  the  officer 
to  do  his  duty,  and  summon  them  and  get  them  fined. 
There  are  two  others  within  the  urban  district  in 
which  I  live.  I  have  spoken  in  the  same  way  to  our 
own  inspecting  officer,  and  he  has  given  similar  warn- 
ings, and  has  also  given  some  time  to  these  people. 
If  they  do  uot  remedy  the  grievance  after  the  lapse  of 
that  time,  he  will,  I  have  no  doubt,  do  his  duty ;  if 
he  should  not,  then  I  think,  as  your  Lordship  says, 
that  I  must  myself  take  proceedings.  But  I  am  afraid 
that  there  would  be  no  remedy  against  the  forest  of 
tall  chimneys  in  the  toAvn  of  Newcastle.  There  would 
be  no  remedy  in  my  hands,  living  three  miles  off, 
against  the  general  gross  smoke  of  that  place  arising 
from  the  neglect  of  its  own  authorities. 

5  withdrew. 


Mr. 
J.  R.  Tilley, 


3617. 


Mr.  J.  RosTON  Tilley  examined. 
{Chairman.)  Will  you  explain  to  the  Com-     plan  of  the  unions  of 


missioners  the  way  in  which  the  plan  before  thera  has 
been  prepared,  and  what  the  colours  mean  ? — It  is  a 


South  Shields,  Tynemouth, 
Newcastle,  and  Gateshead  {pointing  out  the  same). 
Gateshead  is  the  yellow  line,  Newcastle  the  green 
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line,  Tynemouth  the  purple  line,  and  the  lake  line  is 
the  union  of  South  Shields.  The  basis  of  the  map  is 
the  Ordnance  Map  surveyed  in  1 855 ;  and  I  have  sur- 
veyed the  river  Tyne,  and  put  on  all  the  improve- 
ments up  to  the  present  date,  such  as  the  Tyne  dock, 
and  the  half-tide  walls,  and  I  have  put  on  all  the 
works.  All  the  works  coloured  pink  are  alkali  works  ; 
all  the  works  coloured  green  are  copper  works ;  the 
works  coloured  grey  are  lead  works  ;  and  the  black 
are  the  coke  ovens.    This  is  an  alkali  work  at  South 


Shields  {pointing  out  the  same).    There  is  an  alkali  Mr. 

work  at  Tyne  docks ;  there  ai^e  two  alkali  works  at 

Jarrow  Slake  ;  three  at  the  point  of  Northumberland  0*^77876 

dock  ;  and  there  are  lead  and  antimony  works,  and  ' 

cement  works,  and  copper  works.    ITie  brown  colours 

are  the  manure  works.    They  make  sulphuric  acid, 

and  make  manure  afterwards. 

3618.  Will  you  put  in  a  reduced  copy  of  that  map 
for  the  use  of  the  Commissioners  ? — I  can  put  it  in 
to-morrow, — a  hand  map. 


The  witness  withdrew. 


Mr.  Charles  Rici 

I  3619.  {Mr.  Fell.)  May  I  be  permitted  the  honour 
•      of  saying  a  few  words.    I  will  endeavour  to  economize 

the  Commissioners'  time,  if  they  will  kindly  allow  me 
to  say  a  few  words.  They  will  be  principally  directed 
to  a  slight  history  of  the  present  movement,  and  some 
remarks  as  to  the  present  legislation,  and  as  to  the 
imperfections  which  exist. 

3620.  {Chairman.)  With  a  due  regard  to  the 
economy  of  time,  the  Commissioners  have  no  objection 
to  hear  what  you  have  to  state  ? — That  is  very  kind. 
My  first  contribution  to  the  Commission  is  the  pro- 
duction of  a  photograph  of  a  dead  plantation,  which 
I  saw  taken,  and  which  I  am  glad  to  say  has  been 
tolerably  well  circulated  throngh  the  civilized  world  in 
the  pages  of  the  "  Graphic."  There  is  an  engraving 
of  it  in  that  periodical.  I  had  the  pleasure  of  send- 
ing some  papers  to  Mr.  FitzGerald,  the  secretary  of  the 
Commission,  to  which  I  would  crave  leave  to  refer. 

3621.  The  Commissioners,  I  believe,  (I  can  answer 
for  myself,")  have  had  the  pleasure  of  reading  those 
papers  ;  therefore  T  think  that  it  will  be  unnecessary 
for  you  to  go  over  the  same  ground  ? — Certainly.  I 
have -been  concerned  in  this  movement  since  the  year 
1873.  The  first  thing  which  led  to  it  was  a  petition 
which  I  had  the  honour  to  prepare,  and  which  Avas 
presented  by  the  Earl  of  Ravensworth  in  July  1873. 
At  the  close  of  that  year,  and  before  the  late  Govern- 
ment went  out  of  office,  we  had  a  deputation  to 
Mr.  Stansfeld.  I  have  furnished  the  Secretary  with  a 
statement  of  it. 

3622.  We  have  it  ? — The  Commissioners  are  per- 
fectlj'  awiire  of  the  Amending  Act  of  1874. 

3623.  We  are  ?— We  think  that  the  first  Act  and 
the  Amending  Act  of  1874  are  great  failures.  It  is 
all  very  well  to  provide  that  alkali  works  may  be  con- 
ducted in  a  certain  way,  and  that  certain  penalties 
may  attach  to  the  neglect  of  the  provisions  of  the 
statute ;  but,  unfortunately,  from  the  day  when  the 
statute  in  1863  was  passed,  down  to  the  present  time, 
we  are  not  aware  that  a  single  transgressing  manufac- 
turer has  ever  been  convicted,  or  even  attempted  to  be 
convicted,  of  any  offence  whatever  against  the  Act. 

3624.  I  believe  that  yon  are  entirely  mistaken  in 
that  impression  ? — We  have  never  heard  of  a  single 
prosecution,  or  a  single  conviction,  or  a  single  endea- 
vour.   We  are  aware  of  the  inspection. 

3625.  If  you  are  speaking  of  your  own  district  you 
may  be  light  ;  but  if  you  are  speaking  of  the  general 

W   operation  of  the  Act  of  1863  I  must  say  that  you  are 

II  mistaken  ? — I  am  very  happy  to  hear  it  ;  but  in  our 
own  district  I  am  not  aware  of  a  single  case.  We  com- 
plain very  mucli  indeed  of  the  provisions  of  the  Alkali 
Acts.  I  may  just  allude  to  the  first  Act.  It  says  by 
section  4,  "  Every  alkali  work  shall  be  carried  on  in 

1  "  such  manner  as  to  secure  the  condensation,  to  the 
*'  satisfaction  of  the  inspector,  derived  from  his  own 

examination  or  from  that  of  a  sub-inspector,  of  not 
"  less  than  ninety-five  per  centum  of  the  mui'i.atic  acid 
"  gas  evolved  therein  :  provided  always,  that  nothing 

herein  contained  shall  entitle  the  inspector  to  direct 
"  any  alteration  to  be  made  in  the  process  of  manu- 
"  facturc  or  the  apparatus  used  therein."  Now,  we 
say  that  that  section  is  totally  inoperative.  I  am 
saying  that  within  reason.  It  is  inoperative  because 
everything  there  depends  upon  the  act  of  inspection. 
The  inspector  himself  is  the  moving  power,  and  unless 
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he  chooses  to  take  action,  or  if  he  has  not  the  oppor-   

tunity  of  taking  action,  no  other  human  being  can 
take  any  action.  We  not  need  reflect  upon  the  atten- 
tion which  the  inspector  devotes  to  the  duties  of  his 
office ;  but  unless  he  has  an  opportunity  of  taking 
action,  no  other  person  can  do  so.  That  is  the  only 
reading  of  that  section  which  I  have  been  enabled  to 
come  to. 

3626.  You  would  have  it  without  the  words  "  to 
"  the  satisfaction  of  the  ii>spector,  derived  from  his 
"  own  examination  or  from  that  of  a  sub-inspector  ?" 
—  Yes,  for  the  very  best  of  all  possible  reasons; — 
because  I  am  under  a  strong  impression  that  these 
words  have  been  introduced,  not  for  the  purpose  of 
punishing  a  transgressor,  but  for  the  purpose  of  pre- 
venting a  person  from  being  one.  The  difficulty 
which  arises  is  this,  that  an  inspector  cannot  be  in 
two  places  at  the  same  time,  and  unless  he  personally 
witnesses  the  act,  and  takes  down  an  escape  beyond 
the  limit  allowed  by  law,  no  other  person  can  take  any 
step.  That  is  what  we  have  considered  to  be  the 
meaning  of  the  section,  and  to  which  we  have  hitherto 
been  compelled  to  submit.  Then,  supposing  that  this 
was  really  remedied,  and  that  it  was  the  duty  of  the 
inspector  to  enforce  penalties,  and  that  by  means  of  a 
more  efficient  and  enlarged  system  of  inspection  wrong- 
doers could  be  got  at,  it  may  then  be  urged,  where 
is  really  the  machinery,  and  where  are  the  sinews  of 
war,  which  Avill  enable  the  inspector  to  go  into  very 
expensive  litigation  and  proceedings  ?  There  is  no 
such  provision  in  the  statute.  We  are  told,  "  There 
"  are  no  means,  no  funds ;  we  cannot  go  to  work." 
But  this,  we  think,  is  a  grave  omission.  We  think  that 
Government  ought  to  give  us  the  means. 

3627.  Do  you  mean  to  say  that  an  inspector  is 
prevented  from  prosecuting  because  he  has  no  funds 
to  prosecute? — I  think  that  it  is  very  much  the  feel- 
ing that  that  is  the  reason  why  he  does  not  do  it. 

3628.  I  think  that  you  are  entirely  mistaken  there  ? 
— I  draw  the  distinction  between  the  inspector  here 
and  the  smoke  inspector.  The  smoke  inspector,  under 
very  excellent  local  statutes,  is  an  officer  who,  ex  niero 
motu,  takes  notice  of  any  offender,  and  he  takes  pro- 
ceedings of  his  own  accord,  and  he  has  the  power  to 
charge  his  expenses  against  the  rates.  Tiiat  is  a  very 
proper  provision,  and  I  wish  that  it  was  introduced 
in  all  the  boroughs  of  England,  so  that  we  might  put 
down  another  great  nuisance. 

3629.  I  understand  you  to  say  that  you  consider 
that  the  inspector  is  to  carry  on  these  proceedings  at 
his  own  cost  7 — No,  I  do  not  mean  to  say  that. 

3630.  Then  where  do  the  funds  come  from  ? — 
There  is  an  easy  answer  to  that  question  :  they  must 
come  from  the  Government.  We  have  always  been 
told,  "  Oh,  no,  we  do  not  prosecute."  We  have  been 
told  that  it  must  be  done  at  head  quarters. 

3631.  But  have  you  been  toid  at  head  quarters  that 
an  inspector  would  not  have  his  costs  provided  for 
him  in  the  case  of  a  prosecution  ? — No,  I  cannot  say 
that.  If  it  is  so,  it  is  veiy  well  that  the  public  here 
should  understand  that  that  is  the  case,  and  that,  sup- 
posing that  we  had  an  efficient  inspectorship,  the  in- 
spector would  have  the  power,  and  would  be  protected 
by  the  Local  Government  Board,  who  are,  I  suppose, 
the  Government. 

3632.  I  think  that  you  may  presume  that  he  would 
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have  exactly  the  snnie  power  as  any  factory  inspector 
Avould  have  in  prosecuting  for  any  breach  of  the  Factory 
Act  ? — I  suppose  so. 

3633.  You  may  assume  that,  and  pass  on  to  the 
next  point  if  you  please  ? — I  may  observe  that  there 
was  some  slight  chemical  improvement  in  the  amend- 
ing Act,  which  your  Lordship  is  aware  of.  Other 
noxious  vapours  evolved  were  included  in  the  ninth 
section,  and  specified  ;  but  we  have  to  complain,  and 
I  think  not  without  very  great  reason,  that  the  third 
section  of  the  amending  Act  of  1874  recites,  "  Whereas 
"  by  section  3  of  the  principal  Act  the  term  '  alkali 
"  work '  is  defined  to  mean  '  every  work  for  the 
"  '  manufacture  of  alkali,  sulphate  of  soda,  or  sulphate 
"  '  of  potash,  in  which  muriatic  acid  gas  is  evolved ;'  and 
"  doubts  have  risen  whether  the  formation  of  sul- 
"  phate  of  soda  in  the  treatment  of  copper  ores  by 
"  common  salt  is  or  is  not  a  manufacture  of  sulphate 
"  of  soda  within  the  meaning  of  the  said  section,  and 
"  it  is  expedient  to  remove  such  doubts ;  be  it  there- 
"  fore  enacted,  that  the  formation  of  any  sulphate  in 
"  the  treatment  of  copper  ores  by  common  salt  or 
"  other  chlorides  shall  be  deemed  to  be  a  manufac- 
"  ture  of  sulphate  of  soda  within  the  meaning  of  the 
"  said  section."  Now,  we  were  hoping  that  by  means 
of  this  legislation  the  works  which  are  commonly 
known  by  the  name  of  wet  copper  works  were  put 
under  the  provisions  of  this  statute  law,  but  we 
begin  to  have  very  grave  donbts  whether  that  is  so 
or  not. 

3634.  I  know  that  they  are  put  under  those  pro- 
visions in  the  district  which  we  have  just  visited.  Is 
there  any  difference  in  the  method  in  which  they  are 
conducted  here  from  that  in  which  tliey  are  conducted 
at  Widnes  ? — I  was  going  to  point  out  to  your  Lord- 
ship that  everything  dejiends  upon  whether  sulphate 
of  soda  is  manufactured  or  not.  Now,  I  am  told  b) 
very  good  authority  that  the  manufacturers  go  so  fai 

-as  to  treat  the  copper  ores  with  common  salt,  but  they 
evade  the  manufacture  of  sulphate  of  soda. 

3635.  The  enactment  is  "  that  the  formation  of  any 
sulphate  in  the  treatment  of  copper  ores  shall  be 

"  deemed  to  be  a  manufacture  of  sulphate  of  soda 
"  within  the  Acts"? — They  say  that  they  do  not 
manufacture  it. 

3636.  It  says  that  the  formation  of  any  sulphate  sliall 
be  deemed  to  be  a  manufacture,  whether  they  manu- 
facture or  not.  It  seems  to  me  that  you  are  asking 
from  Acts  of  Parliament  a  fulness  of  explanation 
whicli  is  very  unnecessary  ? — If  your  Lordship  is  of 
opinion  that  the  sulphate  of  soda,  not  being  formed  in 
the  process  

3637.  I  do  not  say  that.  You  speak  about  manu- 
facturing. What  do  you  take  to  be  the  meaning  of 
"formation;"  "the  formation  of  any  sulphate  in  the 
"  treatment  of  copper  ores  shall  be  deemed  to  be  a 

manufacture"? — I  would  certainly  answer  that 
question  by  saying,  the  producing  it,  if  it  is  produced. 

3638.  Y^ery  good.  Then  what  complaint  have  yon 
to  make  against  the  language  of  the  Act  ? — I  must 
consider  that  I  am  answered  by  your  lordship. 

3639.  I  am  very  glad  to  hear  you  say  so.  I  heard 
no  such  complaint  at  Widnes,  and  there  was  no  want 
of  complaints,  by  very  adequate  witnesses,  as  to  the 
manipulation  of  works  of  the  character  which  you 
describe,  which  were  under  inspection  ;  so  that,  I 
presume,  that  under  this  head  of  the  Act  you  must 
be  acting  under  a  misapprehension  ? — I  certainly  was 
told  by  a  sub-inspector  for  the  Tyne  district  that  one 
of  the  wet  copper  works  proposed  to  have  a  portion 
of  the  processes  carried  out  outside  the  wall,  and 
therefore  the  manufacturer  stated,  "  I  am  not  under 
your  inspection."  Some  inquiry  will  probably  have 
to  be  made  on  that  subject.  It  was  stated  to  myself 
by  the  sub-inspector  thnt  there  was  an  attempt  made 
to  evade  this  provision  bringing  wet  copper  works 
within  the  purview  of  the  statute  law,  by  means 
of  carrying  on  a  portion  of  the  works  outside  the 
walls. 

3640.  Will  you  proceed  ? — There  is  one  other 
remark  which  I  should  like  lo  make  on  the  fifth  section 


of  the  Act  of  1874.  That  section  says,  "  In  addition 
"  to  the  condensation  of  muriatic  acid  gas  as  afore- 
"  said,  the  owner  of  every  alkali  work  shall  use  the 
"  best  practicable  means  of  preventing  the  discharge 
"  into  the  atmosphere  of  all  other  noxious  gases  arising 
"  from  such  work,  or  of  rendering  such  gases  harm- 
"  less  when  discharged.  If  he  fail  to  use  such  means, 
"  in  the  opinion  of  the  court  having  jurisdiction  in 
"  respect  of  the  penalties  imposed  by  this  section,  he 
"  shall  be  liable  to  a  penalty." 

3641.  The  first  part  is  probably  enough  for  your 
purpose  ? — Yes.  We  think  that  this  section  is  very 
difficult  indeed  to  be  acted  upon.  We  think  that  the 
manufacturer  should  be  compelled  to  prove  that  he 
has  adopted  the  best  practicable  means  ;  that  the  onus 
should  rest  upon  him  to  prove  that.  Then,  last  of  all, 
we  may  say  this  :  we  certainly  do  feel  that  in  this  part 
of  the  country  there  is  a  very  great  wrong,  and  the 
difficulties  which  are  thrown  in  the  way  almost  make 
us  say,  "Here  is  a  wrong  in  England  without  a 
remedy."  We  really  think  very  much  about  that; 
but  we  do  hope  that  in  any  future  legislation  the  same 
power  will  be  given  to  an  aggrieved  individual  to 
complain  and  to  prosecute  his  complaint,  and  to  bring 
scientific  evidence  to  bear  upon  the  offender,  in  like 
manner  as  is  given  to  p'?rsons  who  have  to  complain 
under  the  Pubhc  Health  Act.  And  we  really  cannot 
see  why  the  trade  in  these  chemicals, — very  lucrative, 
I  hope, — leading  to  enormous  fortunes,  I  hope, — should 
be  so  specially  protected,  and  other  little  trades  which 
are  specified  in  the  Public  Health  Act  should  be  so 
firmly  bound.  We  cannot  see  why  that  should  be. 
We  rather  think  that  the  greater  the  injury  sustained 
by  tlie  people  in  the  neighbourhood,  the  more  pro- 
tection should  be  given  to  them  against  it.  Unques- 
tionably, the  poor  tripe-boiler  does  not  do  so  much 
harm  as  the  chemical  manufacturer  ;  and  I  have  said 
noihing  about  the  discomfort  to  human  life. 

3642.  I  presume  that  you  would  like  to  see  the 
powers  which  are  now  entrusted  to  the  Government 
henceforth  transferred  to  the  local  authorities  ? — Y^'cs; 
wherever  there  is  really  a  necessity  for  that  being 
done.  Wherever  there  is  a  great  injury  arising,  and 
there  is  no  one  who  can  bear  testimony  to  it,  that  is 
to  say,  who  can  give  competent  evidence,  scientific 
evidence,  let  the  inspector  give  all  the  assistance  that 
he  can. 

3643.  What  is  the  difficulty  which  you  complain 
of,  and  what  is  the  remedy  which  you  piopose  ?  I 
understand  you  to  say  that,  inasmuch  as  the  local 
authority  is  entrusted  with  certain  powers  with  respect 
to  certain  small  trades,  that  authority  should  be 
entrusted  with  the  same  powers  as  against  these  large 
trades  ? — No  ;  that  aggrieved  individuals  should  have 
the  power  of  making  out  their  case  before  a  court  of 
competent  judicature,  apart  from  the  inspector,  if  they 
are  unable  to  get  him. 

3644.  But  they  have  that  power  now.  An  indi- 
vidual is  deprived  of  no  power  by  any  of  these  Acts. 
These  Acts  give  an  additional  security  to  the  indi- 
vidual ;  they  do  not  deprive  him  of  any  remedy  which 
he  has  under  the  common  law  ? — No  ;  not  under  the 
common  law  of  the  land.  We  are  quite  aware  that 
any  person  can  indict  a  nuisance  at  common  law ;  but 
almost  everybody  is  under  the  impression  that  the 
remedy  in  many  cases  is  worse  than  the  disease. 

3645.  Then  what  you  think  is  that  the  law  should 
be  simplified  so  as  to  enable  individuals  to  recover 
more  easily  damnges  for  what  they  have  suffered  ? — 
That  no  favouritism  should  be  shown  by  the  Legisla- 
ture to  a  great  trade.  Notwithstanding  the  magnitude 
of  the  trade,  we  say  that  no  favouritism  should  be 
allowed  ;  that  every  opportunity  should  be  given  to 
individuals  who  are  injured  to  make  their  complaint, 
in  like  manner  as  they  can  do  under  the  Public  Health 
Act  against  other  persons  engaged,  in  a  humbler  degree, 
in  comnierce  or  in  manufacturing  enterprise. 

3646.  I  understand  you  to  say  that  the  municipal 
authorities  have  power  to  proceed  against  those  small 
trades  ? — Yes, 

3647.  But  that  they  have  not  power  to  proceed 
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against  the  large  trades,  and  that  you  would  wish 
them  to  have  power  to  proceed  against  the  large 
trades.  Is  that  it  ? — No.  I  would  wish  a  private 
individual  who  is  aggrieved  to  have  power  to  go  to  a 
court  of  competent  judicature,  taking  his  scientific 
and  proper  evidence  to  enable  him  to  obtain  a  con- 
viction, in  like  manner  as  an  inspector  could  obtain  a 
conviction.  Then,  if  your  Lordship  would  pardon 
me,  I  would  just  say  a  single  v/ord  more.  See  what 
a  beautiful  shield  of  protection  the  Legislature  throws 
over  certain  favoured  works.  In  the  334th  section  of 
the  Public  Health  Act  of  last  year  these  words  are  to 
be  found  :  "  Nothing  in  this  Act  shall  be  construed  to 
"  extend  to  mines  of  different  descriptions,  so  as 
"  to  interfere  with  or  to  obstruct  the  efficient 
"  working  of  the  same  ;  nor  to  the  smelting  of  ores 
"  and  minerals,  nor  to  the  calcining,  puddling,  and 
"  rolling  of  iron  and  other  metals,  nor  to  the  conver- 
"  sion  of  pig  iron  into  wrought  iron,  so  as  to  obstruct 
"  or  interfere  with  any  of  such  processes  respectively." 
Now  we  come  to  the  conclusion  that  this  is  really  a 
shield  thrown  over  these  great  works, — which  can 
well  afford  to  conduct  their  business  in  a  proper 


nmnoer,  and  which  ought  to  conduct  their  business  in 
a  propel'  manner,  and  to  do  wrong  to  no  one.  One  of 
the  great  ship  bail  hng  manufacturers  on  the  river 
Tyne,  who  emploj.i  between  2,000  and  3.000  people 
daily,  whose  dwellin^Ts  for  his  Avorkpeople  have  been 
erected  at  his  own  cost,  ancFwhich  number  of  people, 
v/ith  their  families,  are  in  the  aggregate  not  less  than 
5,000  souls,  snjs,  "  Why  is  not  iron  shijibuilding 
"  included  in  this  334th  section  ?  Surely,  in  reason- 
"  able  words,  my  iron  shipbuilding  establishment  is  of 

"  as  much  importance  to  England"  

3648.  I  must  ask  you,  if  you  please,  to  keep  to  the 
particular  point.  We  liave  a  special  work  to  do  with 
reference  to  certain  trades,  and  are  not  inquiring  into 
all  nuisances.  Will  you  keep  yourself  to  this  par- 
ticular one  ? — It  is  just  to  this  extent :  the  iron  ship- 
buihler  siiys,  "I  am  not  harassing  the  manufacturers, 
"  the  manufacturers  are  harassing  me,  and  I  com- 
"  plain  that  these  great  works  are  protected,  and  that 
"  I  am  unprotected."  That  is  what  an  iron  ship- 
builder has  said  ;  and  I  dare  say  that  he  will  be  called 
before  your  Lordship  and  the  Comm'ssion  at  a  future 
time.    With  these  remarks  I  close  my  observations. 


Mr. 
C.  li.  Feit. 

20  Oct.  1876. 


The  witness  withdrew. 


Mr.  George  Atkinson  examined. 


3649.  {Chairman.')  You  are,  I  think,  a  retired  farmer 
living  near  Durham  ? — Yes. 

3650.  Y''ou  have  been  engaged  in  valuing  the 
damage  to  crops  ? — Yes,  frequently. 

3651.  In  the  neiglibourhood  of  the  Tyne  ?• — Both 
in  the  county  of  Durham  and  near  the  Tyne. 

3652.  Will  you  give  some  particular  instances  of 
cases  in  which  you  have  been  called  upon  to  act  ?  In 
1867  were  ycu  employed  to  value  the  damage  inflicted 
upon  a  farto  near  Murton  Colliery,  at  Easington  ?— 
Yes. 

3653.  Did  you  value  the  damage  ? — -I  did. 

3654.  What  was  the  extent  of  the  farm  ? — I  think 
150  acres,  as  nearly  as  I  could  ascertain. 

3655.  What  was  the  amount  of  the  damage? — 
57/.  13s.  10(/. 

3656.  In  1868  did  you  re-valuc  it? — I  did. 

3657.  What  was  the  amount  of  damage  then? — 
54Z. 

3658.  In  1869,  1870,  1871,  and  1872,  did  you 
value  the  damages  ? — Yes.  In  1869  the  damage  was 
55Z.  to  170  acres  ;  in  1870  it  was  56/.  upon  174  acres ; 
in  1871  it  was  55/.  upon  173  acres;  in  1872  it  was 
but. 

3659. 
farm  ?— 
3660. 
ciation 


the  field,  and  shut  the  doors,  and  leave  the 


What  was  the  name  of  the  tenant  of  that 
-George  Stevenson. 

Did  you  ascertain  anything  about  the  depre- 
in  the  value  of  the  hay  on  that  farm  ? — He 
told  me  that  when  hay  was  at  a  low  price  he  could 
not  find  a  market  for  it  at  all,  and  that  when  it  was 
at  a  higher  price  he  could  find  a  market  at  something 
like  one-third  less  than  the  market  value. 

3661.  Did  the  depreciated  value  of  the  hay  form  a 
part  of  your  estimate  in  awarding  these  damages  ? — 
It  was  in  the  grass  state  when  I  valued  it  ;  it  was  not 
ill  the  hay  state. 

3662.  In  that  state  was  it  at  all  affected? — Y'es. 

3663.  What  is  the  total  diminution  in  value  which 
you  estimate  the  farm  to  have  undergone  in  conse- 
quence of  the  effect  of  the  vapours  ? — I  could  scarcely 
speak  of  that,  to  be  accurate.  The  cattle  suffer.  I 
think  that  I  was  not  called  upon  to  examine  the 
cattle. 

3664.  Do  you  find  the  fences  suffer  ?— The  fences 
are  nearly  destroyed  altogether  ;  and  as  to  the  trees, 
there  are  not  many  trees  which  are  not  killed. 

3665.  I  suppose  that  the  desti'uction  of  the  fencing 
would  lead  to  an  increase  of  expenditure  upon  the 
farm  ?— It  would  frequently,  but  there  are  some  of 
the  fences  still  standing. 

3666.  Do  the  labourers  complain  at  all  of  the  effect 
of  the  smoke  upon  them  ? — They  had  occasionally  to 

Q 


leave 
farm. 

3667.  The  smoke  was  too  offensive  to  enable  them 
to  work  ? — Yes. 

3668.  Were  these  damages  which  you  were  called 
upon  to  estimate  paid  by  somebody  else  ? — T''he  col- 
liery owners  and  the  owners  of  the  coke  ovens. 

3669.  Did  you  obtain  those  sums  from  them  ? — 
Y''es.  They  employed  a  party  upon  the  other  side,  and 
those  sums  were  agreed  upon  between  the  other  valuer 
and  myself. 

3670.  Were  you  aV)le  to  form  ^ny  opinion  yourself 
as  to  Avhat  was  the  cause  of  this  damage  ? — I  think 
that  it  is  from  the  smoke  of  the  collieries  and  the 
coke  ovens. 

3671.  Can  you  at  all  distinguish  between  the 
damage  done  by  one  and  that  done  by  the  other  ? 
— No,  I  would  not  undertake  to  do  that. 

3672.  On  the  same  estate  did  you  value  the  pro- 
perty of  a  farmer  of  the  name  of  Maughan  ? — Yes  ;  1 
valued  for  him  in  1867  and  1868. 

3673.  What  Avas  the  extent  of  his  farm  ? — I  valued 
100  acres ;  his  fixrm  would  be  rather  more  than 
that. 

3674.  What  damages  did  you  give  in  1867? — 
91/.  \os. 

3675.  And  in  ]  868  ?— 71/.  10.?.  That  was  from 
the  same  collieries  and  coke  ovens  ;  l)ut  a  portion  of  that 
gentleman's  farm  lay  at  a  greater  distance  from  the 
collieries  and  coke  ovens  than  Mr.  Stevenson's  did. 

3676.  And  these  sums  were  paid  ? — Yes. 

3677.  Did  you  assess  damages  for  a  farmer  named 
Golightly,  on  a  small  farm  ? — Yes. 

3678.  Of  how  many  acres  ? — P'iiieen. 

3679.  That  was  in  Dalton-le-Dale  ?— l''es. 

3680.  What  damages  did  you  give  there  ?— 20/. 

3681.  Then  have  you  acted  for  Mr.  Bell  of  Brooin- 
housc,  near  Prudhoe  ? — Yes. 

3682.  In  that  case  what  Avas  the  extent  of  the 
farm  ? — About  220  to  f2f;  acres,  j^'i  nearly  as  I  can 
speak. 

3683.  That  was  upon  an  ari>h ration  between  him 
ami  the  Mickley  Coal  Company,  I  suppose  ? — Y''es. 

3684.  And  the  damages  were  from  1872  to  1875  ? 
— Yes,  inclusive. 

3685.  Did  you  make  an  estimate  yourself? — It  was 
an  outside  estimate. 

3686.  Are  you  aware  what  damages  were  given  ? — 
Yes.  I  was  appointed  as  one  of  the  arbitrators,  and  an 
umpire  Avas  appointed  to  decide.  lie  decidetl  upon 
161/.  lis.  10(/.,  when,  according  to  my  opinion,  the 
amount  should  have  been  500/.  They  oidy  claimed 
damages  upon  a  small  portion  of  the  farm,  but  if  they 
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had  gone  upon  the  whole  area  of  the  farm  it  would 
have  been  a  good  deal  more. 

3687.  How  many  coke  ovens  were  there  in  the 
neighbourhood  of  this  last  farm  ? — 240. 

3688.  Is  Mr.  Bell  able  to  keep  the  same  number  of 
cattle  that  he  did  long  before  this  time  ? — No  ;  he  says 
not.    He  will  be  here  to  speak  for  himself. 

3689.  Did  you  make  any  observations  as  to  the 
extent  to  which  the  orchard  had  been  depreciated  ? — 
I  visited  it  myself,  and  I  considered  that  it  had  been 
damaged  to  the  extent  of  10/.  per  annum. 

3690.  In  what  state  were  the  trees  ? — They  would 
scarcely  bear  any  fruit  ;  they  were  decaying. 

3691.  Did  you  estimate  the  value  of  the  damage 
done  to  one  particular  field  called  Burkeclose  ? — I  did. 

3692.  Near  the  colliery  ? — It  was  close  to  the 
colliery. 

3693.  At  what  did  you  estimate  that  ? — I  estimated 
the  loss  at  21.  per  acre.  I  think  that  the  land  was 
worth  3Z.  per  acre  in  that  locality. 

3694.  And  now  he 


is  only  getting  1/.  per  acre  ? — 
You  think  that  it  is  only  worth  1  /,  per  acre  ? 


do  not  know  what  he  gets. 


3695. 
—Yes. 

3696.  And  that  it  would  have  been  worth  3/.  per 
acre  but  for  the  near  neighbourhood  of  this  colliery  ? 
— I  think  that  it  is  worth  1/.  an  acre  to  grow  grass 
and  make  it  into  hay,  but  it  is  so  much  covered  with 
smoke  that  I  do  not  think  that  the  cattle  will  eat  it  in 
the  grass  state. 

3697.  Have  you  known  other  cases  in  that  neigh- 
bourhood decided  by  arbitration  ? — There  is  the  farm 
of  Mr.  Laws ;  his  case  came  under  the  same  arbitra- 
tion ;  and  the  same  umpire  give  him,  for  five  acres, 
105Z. 

3698.  Do  you  consider  that  adequate  ? — I  do  not ;  I 
think  that  it  ought  to  have  been  150Z. 

3699.  Did  you  examine  any  special  portion  of 
Mr.  Law's  farm  ? — Yes. 

3700.  How  much  ? — Two  closes  ;  I  think  twelve 
acres.  I  put  the  same  upon  it  as  upon  Mr.  Bell's  ; 
they  were  both  adjoining  each  other,  and  both  adjoin- 
ing the  colliery. 

3701.  Did  you  also  value  the  damages  done  to  the 
crops  of  Mr.  Lee,  of  Higher  Barston  Park  ? — Yes. 

3702.  That  is  near  the  Barston  Chemical  Works  ? 
—Yes. 

3703.  Did  the  parties  agree  to  pay  any  particular 


sum  ? — 65/.  in  1871,  upon  44  acres  valued  ; — I  was 
the  arbitrator  ; — and  in  1872,  56/. 

3704.  Was  that  for  damage  done  to  the  same  num- 
ber of  acres  ? — Yes. 

3705.  What  is  the  state  of  the  hedges  imd  the 
trees  in  the  neighbourhood  of  those  works  ? — I  think 
that  they  are  all  going  together  in  that  locality, 

3706.  In  the  case  of  the  Murton  Colliery,  what 
was  the  distance  from  the  colliery  of  the  farm  which 
you  valued  ? — I  do  not  know  that  I  can  speak  to  that ; 
my  son  took  the  lines  from  the  different  fields  to  the 
colliery,  and  I  am  not  in  possession  of  that  fact. 

3707.  Can  you  give  it  roughly  ?  What  is  the  distance 
of  the  nearest  part  to  the  colliery  ? — This  one  field 
which  I  allude  to  is  not  fifty  yards  from  the  colliery. 
In  other  parts  of  the  farm  there  is  a  })lantatioa  lying 
between  the  colliery  and  the  fields. 

370*-  Would  not  a  plantation  protect  the  fields 
from  the  smoke  ? — Partly. 

3709.  How  far  do  you  think  that  coal  smoke  can  do 
any  damage  to  a  farm  ? — I  think  that  I  should  be 
within  bounds  if  I  said  a  mile. 

3710.  Do  you  mean  coal  smoke  or  coke  smoke  ?— 
They  are  both  together.    I  could  not  divide  them. 

3711.  None  of  these  farms  of  which  you  have 
spoken  have  been  injured  by  coal  smoke  alone,  with- 
out coke  smoke  ? — Not  that  I  am  aware  of.  Both  the 
coke  ovens  and  the  collieries  are  going  on  at  the  same 
time. 

3712.  What  crops  do  you  think  stand  the  smoke 
best  ? — I  hardly  like  to  give  an  opinion  upon  that 
point. 

3713.  Taking  alkali  wori<s,  do  you  not  think  that 
some  crops  stand  the  vapour  from  alkali  works  better 
that  others  ? — They  may. 

3714.  But  you  do  not  know  the  fact.? — No.  I 
should  not  like  to  give  evidence  upon  that  subject, 
because  1  have  not  studied  it. 

3715.  {Professor  Roscoe.)  You  have  had  expe- 
rience with  regard  to  the  action  of  chemical  fumes  as 
well  as  of  those  from  coke  ovens  and  collieries ;  can 
you  distinguish  between  the  action,  or  give  us  any 
information  upon  that  subject  ? — No,  1  would  not 
undertake  to  do  so. 

3716.  {Mr.  Stevenson.)  Have  they  attempted  to 
consume  the  smoke  at  those  collieries  and  coke  ovens 
of  which  you  have  spoken  ? — 1  am  pretty  sure  not. 


The  witness  withdrew. 


Mr.  J.  Bell.  Mr.  Joseph 

3717.  {Chairman.)  You  live  at  Broomhouses,  near 
Prudhoe  ? — Yes. 

3718.  It  was  stated  by  the  last  witness  that  you 
have  suffered  damage  to  your  crops  ? — I  have. 

3719.  From  what  did  the  damage  arise  ? — From  the 
coke  ovens  of  Messrs.  Lawrence,  and  the  brick- 
kilns of  Messrs.  Mickley  and  Company. 

3720.  What  was  the  nature  of  the  damage  that  was 
done  ? — It  happened  in  separate  years.  I  have  valued 
it  for  four  years. 

3721.  What  was  the  nature  of  the  damage  that  was 
done  ? — The  dnmage  was  done  to  the  crops  ;  the 
rotation  of  the  crops. 

3722.  Did  any  one  crop  suffer  more  than  the 
others  ? — Yes  ;  the  land  that  was  next  the  colliery 
suffered  the  most. 

3723.  Did  you  grow  corn  ? — Yes,  and  hay. 

3724.  How  did  the  corn  suffer  ? — The  wheat  crops 
are  very  much  in  the  fields  next  the  colliery.  It 
literally  destroyed  the  wheat,  and  forced  it  away.  It 
grew  very  rapidly,  and  got  very  fresh  ;  and  then  it 
got  swooned  down,  and  then  it  grew  too  soon  to 
perfection,  but  nothing  but  small  wheat. 

3725.  Were  you  able  to  dispose  of  the  wheat  ? — Yes, 
but  not  so  well  as  1  used  to  do. 

3726.  Does  that  happen  every  year  ? — Yes,  to  the 
field.-;;  it  comes  in  rotation. 

3727.  Does  it  extend  equally  over  a  whole  field  ? — 
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Yes.  The  part  of  it  nearest  the  colliery  suffers  the 
most,  and  then,  as  it  gets  further  away,  the  wheat 
turns  better. 

3728.  With  regard  to  your  hay,  are  you  able  to 
use  your  hay  for  cattle  ? — I  sell  a  part  of  it.  I  have 
not  sold  much  lately ;  people  will  not  give  the  price  for 
it.  I  use  it  partly  for  the  cattle,  but  they  do  not  thrive 
upon  it. 

3729.  Do  you  keep  the  same  number  of  cattle  now 
as  you  used  to  do  ? — No  ;  and  as  to  sheep,  I  do  not 
keep  so  many. 

3730.  How  many  cows  did  you  formerly  keep  ?— 
Six ;  now  we  only  keep  three.  The  cows  went  so 
quick ;  they  got  relaxed  in  their  bowels  from  the 
smoke,  and  I  never  could  keep  them,  and  they  all 
went  off". 

3731.  Do  you  keep  other  store  cattle.'' — Yes;  I 
rear  young  stock. 

3732.  Do  you  keep  as  much  young  stock  as  you 
used  to  keep  r — No;  about  10  less;  and  I  keep  40 
sheep  less  than  I  used  to  do. 

3733.  What  was  your  full  number  formerly  ? — I 
used  to  keep  about  1,000  sheep. 

3734.  How  many  store  cattle  did  you  keep  ? — ■ 
Between  40  and  45.  I  have  now  60 ;  and  for  this 
winter  I  have  about  3o  head  of  cattle ;  and  I  shall 
have  32  head  of  young  cattle  and  three  young  cows. 
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3735.  You  have  coke  ovens  and  a  colliery  in  your 
neighbourhood,  have  you  not  ? — Yes. 

3736.  Which  was  the  nearest  to  you ;  the  coke 
ovens,  or  the  colliery  ? — The  coke  ovens  destroyed  the 
cows.  The  reek  or  the  smoke  which  comes  from  them 
destroyed  the  cows. 

3737.  Which  does  the  most  damage  to  you  ? — It  is 
altogether.   I  cannot  say  which  does  the  most  damage. 

3738.  Have  you  observed  more  damage  in  the 
neighbourhood  of  the  coke  ovens,  or  in  the  neighbour- 
hood of  the  colliery  ? — I  have  observed  more  damage 
in  the  neighbourhood  of  the  coke  ovens. 

3739.  Then  it  was  the  coke  ovens  that  did  the  most 
damage  ? — ^Yes,  and  the  brick  kilns.  There  are  14 
brick  kilns. 

3740.  Was  the  smoke  from  them  as  bad  as  it 
was  from  the  coke  ovens  ?— T  think  it  was  worse  than 
from  the  coke  ovens  ;  they  are  the  nearest  to  the  fields 
that  received  the  most  damage. 

3741.  Do  they  make  common  bricks,  or  firebricks  ? 
— Fire  bricks. 

3742.  Have  you  had  to  apply  for  a  diminution  of  your 
rent  ? — The  colliery  had  to  pay  me  my  damages.  I 
was  an  old  tenant. 

3743.  {Earl  Percy.)  How  long  have  these  coke 
ovens  been  established  ? — I  think  about  seven  years. 
They  first  started  with  about  30  ;  then  the  demand 
rose  until  now  they  have  got  230. 

3744.  The  colliery  was  there  before  the  coke  ovens, 
was  it  not  ? — Yes.  There  was  a  colliery  there  before 
they  tried  to  build  the  coke  ovens. 

3745.  Was  there  much  damngedone  to  your  crops  ? 
— No  ;  we  did  not  receive  much  damage.  Part  of  the 
damage  arose  from  the  chimneys,  from  the  engines, 
and  so  forth.    Part  of  the  damage  arose  from  them. 

3746.  {Chamnan.)  Did  you  ever  have  yom^  damage 


valued  when  there  was  only  the  colliery  there  ? —  Mr.  J.  Bell. 
No,  I  never  got  it  valued.   

3747.  You  did  not,  perhaps,  think  it  important  200ctl876. 
enough  ? — No.    I  did  not  wish  to  ^nd  fault  with 

them.  >' 

3748.  {Earl  Percy.)  When  were  the  brick  kilns 
set  up  ;  at  the  same  time  as  the  coke  ovens  ? — Yes. 

3749.  Which  of  the  crops  stand  the  smoke  the 
best ;  the  root  crops,  or  the  green  crops  ? — Tlie  root 
crops.  The  turnips,  I  think,  thrived  the  best  until 
they  were  stinted  by  the  sheep,  till  they  would  not  eat 
them,  and  we  had  to  take  the  tops  off,  and  put  them 
on  the  grass  land. 

3750.  Does  your  farm  lie  by  the  river,  or  is  it 
on  the  high  ground  ? — It  lies  next  the  height  from 
the  haughs,  then  a  flat  comes,  and  the  next  is  a  flat, 
and  above  that  there  is  another,  then  it  rises  again 
up  to  Prudhoe,  and  then  the  coke  oven  chimneys  are 
just  raised  as  far  as  they  come,  so  that  I  get  all  the 
wrack  whenever  the  wind  blows. 

3751.  The  greater  part  of  your  farm  is  on  a  level 
with  the  top  of  the  coke  ovens,  is  it  not  ? — Yes. 

3752.  {Mr.  WilOraham  Egerton.)  Do  you  use  much 
artificial  manure  on  your  land  ? — Yes ;  on  the  turnips, 
and  top-dressing  on  the  coarse  land. 

3753.  Do  you  find  that  that  enables  it  to  resist 
the  smoke  ? — Yes  ;  it  enables  it  to  grow  more.  When 
it  has  been  top-dressed  well,  for  a  sharp  quick  crop,  I 
get  a  better  crop.  But  it  depends  upon  what  weather 
it  is ;  if  it  is  wet  weather,  it  washes  the  sod  down,  and 
we  get  a  better  crop ;  but  if  it  hangs  on,  it  does 
damage. 

3754.  Then  it  depends  upon  the  season  whether 
you  get  a  good  crop  or  not  ? — Yes.  Sometimes  we 
have  great  damage  done,  and  in  otlier  years  it  is  not 
so  much. 


The  witness  withdrew. 


Me.  William 

3755.  (  Chairman.')  You  live  at  Prospect  HiU,  near 
Earsdon  ? — Yes. 

I     3756.  Have  you  been  engaged  in  ass(  ssing  damages 

I  done  by  noxious  vapours  ? — Yes. 

!    3757.  For  what  period  of  time  have  you  been  so 

[engaged  — For  upwards  of  thirty  years. 

j    3758.  Do  you  know  a  farm  on  the  Tyne  called 

iBird's  Nest  ?— Yes. 

'    3759.  Will  you  be  good  enough  to  give  us  the  history 
jof  that  farm,  as  far  as  your  experience  has  gone  ? — I 
farmed  that  when  I  was  a  very  young  man. 
I    3760.  Whereabouts  is  this  farm  situate  ? — It  is  on 
[the  north  side  of  the  Tyne. 

3761.  It  is  a  mile  to  the  east  of  Newcastle,  I 
believe  ? — It  is  about  two  miles  to  the  east  of  New- 
castle. 

3762.  Will  you  just  describe  it  to  us,  if  you  please  ? 
— In  the  year  1830  the  farm  was  then  one  of  the 
nicest  little  furms  in  the  country.    The  trees  were  all 
igrowing,  and  the  hedge  rows  with  a  great  deal  of 
foliage  upon  them,  and  the  thorns  wei'e  as  thriving 
as  they  possibly  could  be,  and  the  land  was  in  very 
good  cultivation,  and  consequently  there  were  very 
heavy  crops.    After  that,  chemical  works  were  com- 
menced on  the  other  side  of  the  water,  and  Friars 
Goose,  and  adjoining  there.    Mr.  Clapham  was  the 
Dwner  of  the  works,  and  he  built  a  very  large  chimney, 
— one  of  the  first  chimneys  that  was  built  on  the  river. 
Previously  to  that,  it  had  been  doing  damage,  and  we 
30uld  not  tell  where  it  came  from  ;  the  crops  did  not 
Hook  so  well  as  they  used  to  do  ;  and  then  we  disco- 
jvered  that  it  arose  from  the  vapour  coming  from  those 
iheiuical  works,  of  which  we  had  but  little  knowledge 
it  that  time,  but  we  soon  found  it  out  from  the 
lestruction  which  it  did  to  the  crops.    One  particular 
nstance  was  this,  which  happened  when  I  was  going 
lome.    I  resided  in  the  town,  and  there  was  a  large 
ield  of  12  acres,  which  was  perhaps  as  fine  a  field 
)f  wheat  as  could  be  seen  anywhere  in  the  evening 
A'hen  I  left  it ;  and  when  I  came  home  in  the  morning, 
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it  had  completely  changed  its  appearance  altogether  ; 
one  side  of  the  wheat  was  all  bleached  and  burnt,  and 
the  other  side  was  quite  green,  according  to  the  way 
the  wind  was  blowing.  The  vapour  had  proceeded 
from  Mr.  Clapham's  factory,  where  the  damage  was 
done.  I  went  over  to  his  works  and  saw  him,  and  he 
came  across,  and  looked  at  it ;  and  he  said  he  thought 
it  looked  very  pretty, — the  difference  of  the  two 
colours  on  the  ear  ;  but  he  could  not  understand  it, 
and  he  said  he  did  not  know  what  was  the  cause.  But 
afterwards  we  soon  found  out  what  was  the  cause  of 
the  damage,  and  I  think  we  agreed  at  that  time  as 
to  what  should  be  the  amount  for  the  damage  done, 
if  I  am  not  mistaken.  Several  times  after  that  I  had 
occasion  to  go  to  law,  and  have  the  thing  discussed 
with  the  lawyers,  before  we  could  get  a  settlement. 
Once  we  had  an  arbitrator,  which  occupied  a  good 
deal  of  time,  and  caused  a  great  deal  of  expense,  and 
ultimately  the  verdict  was  given  in  my  favour.  From 
that  time  to  this,  from  the  experience  I  gained  then, 
I  have  been  engaged  by  the  occupiers  in  valuing 
damages  occasioned  by  the  vapours  fi'om  the  chemical 
works  in  the  neighbourhood. 

3763.  What  is  the  state  of  the  farm  at  Bird's  Nest 
now  ? — It  is  worthless  as  regards  agricultural  pur- 
poses. 

3764.  Is  any  of  it  built  over  ? — Yes,  a  good  deal 
of  it. 

3765.  The  open  part  which  is  not  built  over  is 
worthless,  you  say  ? — Yes,  for  agricultural  purposes. 
The  hedges  are  all  gone  and  destroyed ;  there  is 
nothing  but  little  sticks  ;  the  only  fence  they  have 
now  is  wire  rope  and  posts. 

3766.  Did  it  suffer  from  any  other  causes  except 
from  the  vapours  from  these  chemical  works? — At 
that  time  there  was  a  coke  oven  near  the  river  side, 
and  there  was  a  little  damage  from  that  to  a  certain 
extent,  or  they  calculated  that  there  might  be  a  little 
damage  from  it. 

3767.  Did  the  damages  that  you  recovered  from 
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Mr.  W.  Lax.    the  owners  of  the  works  equal  the  amount  of  the 

  _      damage  that  you  suffered  ? — No ;  we  never  considered 

20  Oct.  18/6.    that  it  did.    I  may  mention  that  on  many  occasions, 

rather  than  go  to  law,  we  sometimes  took  less,  and 

compromised  the  matter. 

3768.  1  suppose  what  has  happened  to  the  Bird's 
Nest  farm  has  happened  pretty  often  in  other  parts 
of  the  country  ? — Very  frequently. 

3769.  {Earl  Percy.)  Hoav  did  you  distinguish  the 
damage  done  by  the  coke  ovens  from  that  done  by 
the  alkali  Avorks,  in  the  first  instance  ? — It  was  dis- 
tinguishable by  the  burnt  appearance  of  the  grain  or 
the  grass,  or  whatever  the  crop  might  be  that 
adjoined,  it  was  immediately  adjoining  the  other, 
about  five  chains  length,  where  the  damnge  Avas  done 
from  those  works  on  the  hill  side.  The  remainder 
of  the  farm  extended  further  to  the  north.  The  vapour 
from  the  chemical  works  caught  them  on  the  free 
hill ;  the  other  Avas  immediately  adjoining  the  river. 

3770.  Am  I  to  understand  you  to  say  that  the 
damage  from  the  coke  ovens  is  not  so  Avidely  extended 
as  the  damage  from  the  alkali  works  ? — Yes.  It  never 
extends  more  than  about  10  chains. 

3771.  From  the  coke  works? — Yes,  or  the  brick 
factories. 

3772.  HoAV  far  do  you  consider  that  the  damage 
from  the  alkali  Avorks  extends  ? — It  Avill  go  three  or 
four  miles. 

3773.  Do  you  find  ordinarily  that  the  manufacturers 
in  that  district  are  Avilling  to  give  a  fair  compensation 
for  the  damage  done  ? — Generally  so.  Where  tlie 
charges  haA'e  been  reasonable,  I  have  always  found 
them  AA'illing  to  do  so.  If  they  Avere  perfectly  satisfied 
that  they  had  done  the  damage,  they  Avere  quite 
agreeable  to  settle. 

3774.  I  suppose  you  have  found  instances  in  Avhich 
it  has  been  difficult  to  trace  the  damage  done  to  any 
particulaj-  Avorks  ? — Yes,  very  much  so.  Sometimes 
the  Avorks  are  in  a  line  Avith  each  other,  and  it  is 
aAvkAvard.  You  cannot  distinguish  the  different 
Avorks,  and  say  from  Avhich  the  damage  comes;  and 
in  that  case  the  manufacturer  objects  to  pay  thcAvholo 
of  it.  The  other  one  AAliich  might  be  blamed  does  not 
coincide  Avith  him,  and  therefore  a  difference  takes 
jilace,  and  it  leads  to  arbitrations. 

3775.  (i)/;'.  JJ'ilbraham  Egcrton.)  Have  you  ob- 
served any  diminution  of  the  CA'il  that  has  been 
caused  by  these  Avorks  since  the  Act  of  1874  Avas 
passed  ? — The  damage  has  not  been  so  great  since 
that  time. 

3776.  Do  you  attribute  that  to  the  system  of  in- 
spection that  has  been  adopted  ? — I  have  no  doubt 
that  there  is  some  reason  for  it. 

3777.  {Admiral  Hornby.)  Are  you  living  at  the 
present  time  at  this  farm  to  Avhich  you  have  referred  ? 
— I  am  living  at  Prospect  Hill  noAV. 

3778.  Not  at  the  Bird's  Nest  ?— No. 

3779.  When  did  you  leave  that  place  ?— In  1847. 

3780.  Did  you  giA'e  it  up  on  account  of  being- 
smoked  out  ? — No,  I  left  it.  It  belonged  to  Sir 
Matthew  White  Ridley. 

3781.  Then  the  smoke  Avas  not  the  cause  of  your 
leaving  ? — No. 

3782.  {Professor  Roscoe.)  Have  you  received  any 
damages  on  account  of  the  loss  of  vegetation  from 
any  other  Avorks  besides  the  alkali  works  in  your 
neighbourhood  ? — Yes ;  I  believe  in  one  or  tAvo 
instances  I  have. 

3783.  Can  you  name  the  Avorks  as  to  which  you 
assessed  the  value  on  account  of  the  damage  that  Avas 
done  ? — There  Avas  a  work  adjoining  my  farm  at  that 
time,  a  fire  brick  manufactory ;  there  was  some 
damage  received  from  that,  which  I  was  paid  for. 

3784.  I  think  we  see  on  the  map  that  there  are 
some  lead  Avorks  situated  in  the  corner,  near  the 
farm  ? — Yes ;  they  are  a  little  lower  doAvn. 

3785.  Have  you  ever  assessed  the  damage  done  by 
the  lead  Avorks  ? — No,  I  have  not. 


3786.  Have  those  lead  Avorks  been  erected  since 
you  left  the  farm,  and  since  you  ceased  to  value  ? — 
I  have  been  valuing  up  to  the  present  time.  With 
regard  to  the  lead  Avorks,  they  were  erected  after  I 
came  away  from  there. 

3787.  Have  you  not  been  able  to  trace  any  damage 
to  those  particular  lead  works  ? — No,  I  have  not. 

3788.  Is  the  farm  so  near  to  a  tall  chimney  that 
the  smoke  passes  over  the  farm  ? — The  farm  is  on  the 
rise  of  the  ground ;  it  is  very  high  ground  where 
the  farm  is,  and  it  is  level  ahnost  Avith  the  (ops  of 
some  of  the  chimneys,  so  that  we  get  all  the  smoke. 

3789.  Ought  it  not,  for  the  same  reason,  to  suffer 
from  the  fumes  from  the  lead  AVorks  ? —  We  never  had 
anything  to  do  Avith  those  kind  of  Avorks  ;  no  claim 
Avas  ever  made  against  them. 

3790.  You  are  aware,  I  suppose,  that  lead  works 
give  off  large  quantities  of  fume,  and  that  they  are  not 
under  inspection  ? — Yes,  I  am. 

3791.  {3Ir.  Stevenson.)  This  Bird's  Nest  farm  is 
not  now  occupied  as  a  farm,  is  it? — It  is  much  built 
upon  at  present,  and  they  are  quarrying  stones 
there. 

3792.  But  it  is  no  longer  a  farm,  is  it  ? — I  believe 
there  is  some  small  occupancy. 

3793.  Do  you  kuoAv  the  name  of  the  tenant  ? — I 
do  not. 

3794.  Nor  Avhat  rent  he  pays  ? — I  believe  there 
were  40/.  paid  by  the  chemical  Avorks  on  the  other 
side  of  the  water  for  damages,  and  it  Avas  allowed  off 
the  rent  of  the  farm. 

3725.  On  condition  that  the  farmer  should  not 
make  any  further  claim  ? — Yes. 

3796.  Are  you  aAvare  that  there  is  a  new  road 
being  made  through  that  farm,  and  that  what  you 
call  the  farm  is  really  building  land,  Avhich  is  being 
sold  off  at  so  many  shillings  a  square  j'ard  for 
houses  ? — Just  so. 

3797.  At  the  period  you  speak  of,  from  1830  to 
1847,  there  Avas  scarcely  any  condensation  of  the 
gases,  A\  as  there  ? — None.  I  may  say  that  my  land- 
lord at  that  time  

3728.  Who  Avas  your  landlord  ?— Sir  Matthew 
White  Ridley.  He  indicted  Messrs.  Clapham  for  a 
nuisance,  and  the  case  Avas  taken  to  Durham  and 
tried,  and  it  was  left  under  the  inspection  of  Professor 
Johnson,  of  the  University  of  Durham,  who  had  to 
inspect  the  chemical  works,  and  check  them  from 
doing  any  damage.  It  was  expected  that  he  would  be 
able  to  arrange  the  matter,  so  that  the  damage  would 
be  harmless,  but  some  time  after  that  Ave  Avere  worse 
off  than  ever. 

3799.  Was  not  the  consequence  of  that  action  the 
erection  of  condensers? — Yes,  it  was. 

3800.  So  that  the  condensers  were  erected  under 
the  operation  of  the  common  law,  before  the  Alkali 
Act  required  them  to  be  erected  ? — Yes. 

3801.  Are  you  still  valuing  such  damages  ? — Yes. 

3802.  Have  you  observed  any  improvement  since 
the  Alkali  Acts  compelled  condensation  everywhere  ? 
—  Yes ;  I  have  observed  a  great  deal  of  improvement 
with  regard  to  muriatic  acid  gas.  The  vapour  has 
done  very  little  harm,  in  many  instances,  where 
attention  has  been  paid  to  condensation  ;  but  I  may 
mention  that  great  injury  noAV  is  done  by  copper 
extracting  AVorks,  from  Avhich  most  of  us  suffer,  but  the 
farmer  suffers  most  from  them. 

3803.  Do  you  knoAv  whether  any  means  have  been 
devised  for  condensing  the  gases  from  copper  AVorks  ? — 
I  believe  not.  They  extract  the  sulphur  from  the 
pyrites,  I  understand,  so  much  per  cent.  They  can- 
not get  it  all  out, — that  which  comes  out  of  the 
copper. 

3804.  Is  that  done  in  the  final  process  of  smelting  ? 
—Yes. 

3805.  Have  you  ever  known  an  instance  in  which 
lead  AVorks  have  contributed  towards  the  payment  of 
damages  ? — 1  do  not  remember  an  instance. 


The  witness  withdrew. 
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Me.  John  Potts  examined. 


Mr.  J.  Potts. 


3806.  {Chairman.)  You  are  a  farmer,  living  at 
Barmston,  near  Washington,  in  the  county  of  Dur- 
ham — Yes. 

3807.  For  how  long  have  you  occupied  that  farm  ? 
— For  upwards  of  20  years. 

3808.  When  did  you  begin  to  occupy  it  ? — In  the 
year  1855. 

3809.  What  was  the  condition  of  your  land  at  that 
that  time,  and  of  its  crops  ? — The  land  was  in  a  very 
poor  state,  my  Lord. 

3810.  Do  you  remember  this  farm  as  far  back  as 
the  year  1838?— No. 

3811.  What  was  the  name  of  the  farm  that  you 
occupied  then  ?— Jarrow  Lodge. 

3812.  Is  the  evidence  which  you  propose  to  give, 
Avith  reference  to  Barmston,  or  with  reference  to 
Jarrow  Lodge  ? — The  latter. 

3813.  The  farm  that  you  occupied  in  the  year 
1838  was  Jarrow  Lodge  ? — Yes. 

3814.  Where   was  it  situate? — Two  miles  from 
South  Shields. 

3815.  What  condition  was  it  in  at  that  time? — It 
was  in  very  good  condition. 

3816.  What  crops   did  it  produce  ? — Very  good 
crops. 

3817.  What  was  the   character  of  the  crops  ? — 
Wheat,  hay,  oats,  and  beans,  according  to  rotation. 

3818.  About  what  time  were  the  chemical  works 
commenced  ? — They  were  commenced  at  Easter  in 
1837. 

3819.  Did  you  suffer  from  those  works  at  first  ? — 
Not  at  first. 

3820.  How  was  that? — When  they  commenced, 
the  arrangement  with  the  manufacturers  was  that 
they  were  only  to  work  the  decomposing  furnaces 
when  the  wind  was  from  the  south,  so  that  they  took 
the  noxious  vapour  out  on  to  the  slake. 

3821.  The  slake  is  a  large  piece  of  uncultivated 
slush,  is  it  not? — Yes,  covered  with  water. 

3822.  \A'as  that  rule  long  observed  ? — No  ;  they 
very  soon  broke  through  it. 

3823.  Then  what  happened  ? — The  cows  were  very 
much  injured. 

3824.  Did  you  keep  many  cows  ? — Yes. 

3825.  How    did  they  prosper? — Very  badly  in- 
deed. 

3826.  What  happened  to  them  ? — They  prospered 
very  badly  indeed;  so  much  so,  that  a  veterinary  sur- 
geon was  called  in  on  each  side  to  examine  them — 
between  me  and  the  manufacturers  ;  and  they  con- 
sidered that  they  had  better  kill  one  of  them,  and 
they  brought  one  home  to  the  fold  yard,  and  killed 
her. 

3827.  Did  they  examine  her  ? — Yes. 

3828.  What  was  the  result  of  the  examination  ? — 
They  said  there  was  no  doubt  that  its  death  arose 
from  the  noxious  vapours  from  the  chemical  works. 

3829.  What  was  done  with  the  other  cows  ? — I  had 
to  sell  them,  and  the  manufacturers  had  to  make  up 
the  deficiency  in  price. 

3830.  Did  you  sell  the  cows,  and  receive  the  de- 
ficiency in  value  from  the  manufacturers  ? — Yes. 

3831.  You  hadanotlier  farm,  I  believe,  at  that  time, 
two  miles  off? — Yes. 

3832.  What  arrangement  was  made  with  regard  to 
that  farm  ? — They  said  that  if  I  would  send  the  cows 
to  the  other  farm,  and  would  keep  them  there,  they 
Avonld  pay  all  the  expenses. 

3833.  What  expenses  ? — For  carting  the  milk  back- 
wards and  forwards  ? — Yes. 

3834.  Did  they  do  so  ? — Yes,  for  several  years. 

3835.  In  the  year  1846,  do  you  remember  anything 
about  a  crop  of  oats  that  you  had  ? — Yes. 

3836.  Was  that  in  a  field  of  10  acres  ?— Yes. 

3837.  Will  you  state  what  happened  to  that  crop  ? 
— It  was  a  very  excellent  crop  indeed,  and  the  damage 
was  something  considerable.  There  wereltwo  or  three 
ci  oys,,  which  I  let  at  a  rack  yearly  profit,  40  bolls 
an  acre. 

39887.  R 


3838.  How  much  did  that  come  to  in  the  pound  ? — 
8/.  an  acre. 

3839.  Was  it  paid  ?— Yes. 

3840.  Will  you  now  state  what  happened  to  the 
hedges  ? — They  were  totally  destroyed. 

3841.  What  arrangement  was  made  with  regard  to 
those  hedges  ? — They  found  the  timber  for  me  to  put 
them  up  again. 

3842.  Did  you  put  them  up  ?— Yes,  I  did. 

3843.  When  did  you  give  up  the  the  farm  ? — I  left 
it  two  years  after  I  took  the  other  farm.  I  kept  it  ou 
till  1857  or  1858. 


20  Oct.  1876. 


3844.  Then  you  gave  it  up  ?- 

3845.  For  what  reason  did 


-Yes. 

you  give  it  up 


?  . 

Because  there  was  so  much  unpleasantness  about 
getting  on.  We  suffered  damage  every  year.  It  was 
on  account  of  the  unpleasantness  of  getting  compen- 
sation, so  I  left  the  place  altogether. 

3846.  Between  1838  and  1856,  as  I  understand, 
you  received  some  recompense  every  year  ? — Yes. 

3847.  But  you  did  not  consider  that  the  recompense 
you  received  made  up  for  all  the  annoyance  that  you 
had  been  subjected  to  ? — No. 

3848.  Did  it  make  up  for  the  pecuniary  loss  that 
you  had  sustained  ? — No. 

3849.  Have  you  yourself  valued  for  damages  done 
by  noxious  vapours  ? — Since  that  time  I  have  done  so 
every  year,  more  or  less. 

3850.  Where  did  you  do  that  ? — On  both  sides  of 
the  Tyne. 

3851.  Will  you  name  any  particular  places  where 
you  have  done  it  ? — I  will  give  you  some  for  the  last 
year. 

3852.  Did  you  value  for  Mr.  Hudspeth  ?— Yes,  I 
valued  them  for  several  years.  I  found  there  very 
nmch  damage  indeed.  I  found  almost  a  total  loss  of 
the  crops  sometimes. 

3853.  And  the  fences  ? — They  were  almost  all 
totally  destroyed. 

3854.  Did  you  value  the  damages  done  by  any 
particular  works  this  year  ? — Yes. 

3855.  By  what  works  ?  —  The  Tharsis  Copper 
Works. 

3856.  That  was,  I  believe,  in  the  year  1875  ? — 
Yes. 

3857.  Will  you  just  tell  us  what  occurred  with 
regard  to  those  Avorks  ? — I  had  to  be  there  one  night, 
Avhcn  the  wind  was  from  the  noi  th-east,  it  was  on  a 
very  foggy  niglit,  and  the  vapour  was  enough  to 
destroy  anything  when  I  was  there.  1  estimated  the 
damage  at  40/.  10s. 

3858.  On  how  many  acres  was  the  damage  done  ? — 
About  16  acres. 

3859.  Did  you  value  another  farm,  called  Homing 
Wood  ?— Yes. 

3860.  That  is  near  Newcastle,  I  think  ? — It  is 
about  two  miles  and  a  half  from  Newcastle. 

3861.  What  was  the  acreage  of  that  farm  ? — About 
30  acres. 

3862.  Was  it  exposed  to  vapours  from  more  manu- 
factories than  one  ? — Yes. 

3863.  How  many  ? — I  should  think,  when  the 
wind  is  in  a  certain  quarter,  the  vapours  from  half  a 
dozen  come  all  in  one. 

3864.  Was  the  damage  paid  for  by  the  owners  of 
those  manufactoi'ies  ? — Yes. 

3865.  In  certain  proportions  ? — Yes. 

3866.  Were  the  proportions  settled  l)et\veen  tlie 
different  manufacturers  ? — I  believe  so. 

3867.  You  valued  the  damage  done  to  the  crops, 
and  somebody  else  assessed  the  damages  on  the  several 
works? — Yes  ;  the  farmer  does  that  himself.  All  we 
can  do  is  to  value  the  amount  of  damage  done,  and  he 
apportions  it  himself. 

3868.  To  each  manufacturer  ? — Yes. 

3869.  Did  the  manufacturers  allow  the  farmer  to 
say  how  much  damage  each  had  done  to  him  ? — They 
agreed  to  it  between  themselves. 
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3870.  They  agreed  to  what  ? — To  the  amount  that;, 
each  was  to  pay. 

3871.  Is  that  a  common  mode  of  proceeding  about 
this  neighbourhood  ? — Yes. 

3872.  Then  the  manufacturers  about  here  generally 
are  desirous  of  settling  with  the  farmers,  with  regard 
to  their  claims,  as  far  as  they  can  ? — I  dare  say  they 
are,  if  they  get  proper  parties  to  do  it  for  them  but 
sometimes  the  claims  that  are  made  upon  them,  are 
claims  which  they  are  obliged  to  resist.  It  is  imma- 
terial to  me  whether  I  value  for  a  farmer  or  a  manu- 
facturer. I  have  done  it  for  both.  Sometimes  it  is  left 
entirely  in  my  hands  to  settle  between  the  parties. 

3873.  With  regard  to  this  last  farm  at  Heming 
Wood,  has  the  tenant  given  it  up  ?— I  do  not  know 
that  he  has.  He  has  not  cultivated  it  at  all  this  year, 
but  he  is  still  on  the  farm,  I  think. 

3874.  Has  he  left  it  in  grass  ? — It  is  growing 
weeds. 

3875.  Why  is  that  ? — Because  it  is  not  worth  cul- 
tivating. 

3876.  Will  he  apply  for  the  loss  sustained  by  him 
on  account  of  his  not  cultivating  it  ? — I  do  not  think 
he  has  done  so  this  year. 

3877.  Is  he  the  tenant,  or  is  it  his  own  land  ? — He 
is  the  tenant. 

3878.  How  does  he  pay  his  rent  ? — He  works 
partly  for  hire  with  his  horses. 

3879.  How  can  it  possibly  answer  his  purpose  to 
hold  land  which  he  does  not  cultivate  ? — I  cannot 
answer  that  question. 

3880.  iJEarl  Percy.')  Is  he  going  to  give  up  the 
farm  ? — I  do  not  know. 

3881.  You  do  not  know  whether  he  holds  it  on 
lease  or  not  ? — I  think  not  ;  only  from  year  to  year. 

3882.  Do  you  know  whether  your  old  farm  has 
improved  at  all  of  late  years  ? — Yes. 

3883.  Has  it  not  grown  worse  ? — I  have  not  been 
over  it  for  some  years. 


3884.  When  was  the  last  occasion  that  you  were 
there — About  four  years  ago.  I  was  making  a 
valuation. 

3885.  Was  it  any  worse  then  than  when  you  left  it  ? 
— I  think  the  crop  of  wheat  that  I  valued  then  was 
quite  as  bad  as  when  I  kept  it. 

3886.  {Mr.  Wilhraliam  Egerton.)  You  say  that 
the  farmers  assess  the  damage  done  by  the  different 
manufacturers  themselves.  Are  those  manufacturers 
carrying  on  different  trades,  or  do  they  all  carry  on 
the  same  trade  ? — They  are  mostly  the  same.  I 
think  there  are  some  copper  works  and  alkali  works.' 

3887.  Are  they  dry  copper  works  ? — I  cannot  speak 
to  that. 

3888.  Do  you  think  there  is  no  difficulty  in  an 
arrangement  being  come  to  between  the  farmers  and 
the  manufacturers  with  reference  to  the  amount  of 
damage  done  by  each  of  the  works  ? — All  we  have  to 
do  is  to  assess  the  amount  of  damage  done,  and  then 
the  farmer  apportions  it,  to  the  best  of  his  knowledge, 
I  suppose. 

3889.  Do  you  find  that  there  is  no  difficulty  in 
arriving  at  a  conclusion,  as  between  the  different 
manufacturers  and  the  farmers  ? — I  think  there  is 
very  great  difficulty. 

3890.  As  a  practical  man,  do  you  think  that  it  is  a 
difficulty  which  can  be  usually  got  over  ? — Yes  ;  but 
it  is  very  difficult  to  get  over  it. 

3891.  Is  it  generally  got  over  in  the  district  ? — No. 

3892.  Only  in  exceptional  cases  ? — Yes. 

3893.  {Mr.  Stevenson.)  Who  is  the  owner  of  the 
Jarrow  Lodge  property  which  you  once  farmed  ? — 
Messrs.  Blake,  I  believe,  are  the  owners  now. 

3894.  It  is  now  land  upon  which  manufacturing  is 
carried  on,  is  it  not  ? — They  are  cultivating  a  por- 
tion of  it,  which  is  not  built  over. 

3895.  And  a  part  of  it  is  building  land  ? — Yes. 


The  witness  withdrew. 


J.  Spear,  Esq., 
M.R.C.S., 
L.R.C.P. 


John  Spear,  Esq.,  M.R.C.S.,  L.R.C.P.,  examined. 


3896.  {Chairman.)  You  are  Medical  Officer  of 
Health  for  South  Shields,  Jarrow,  and  Hebburn  ? — 
Yes. 

3897.  In  those  districts  how  many  works  are  there 
emitting  noxious  vapours? — There  are  10  alkali  works 
and  two  copper-extracting  and  smelting  works. 

3898.  Are  any  of  those  situate  in  the  towns  them- 
selves r — Yes  ;  there  is  one  in  the  heart  of  South 
Shields,  and  one  on  the  boundaries.  There  are  two  a 
little  distance  from  the  town,  and  there  are  others  in 
Jarrow  and  Hebburn  quite  close  to  those  townships. 

3899.  Are  Jarrow  and  Hebburn  much  exposed  to 
the  gases  from  the  chemical  works  ?•; — Yes,  gi'eatly  ; 
but  JaiTow  has  been  less  exposed  during  the  last  year, 
since  my  term  of  office,  owing  to  the  depression  of 
the  trade  there. 

3900.  Are  there  any  other  manufactories  that  you 
can  mention  ? — There  are  several  other  manufactories 
that  emit  black  smoke,  and  the  other  products  of  coal 
combustion. 

3901.  Are  there  any  paper  mills? — Yes;  and  the 
process  of  recovering  soda  is  carried  on  therein,  and 
organic  turaes  are  given  off. 

3902.  What  is  the  effect  of  all  those  combined 
vapours  upon  the  vegetation  ? — The  effect  is,  that 
within  a  certain  radius  of  the  works  the  vegetation  to 
a  great  extent  is  destroyed  in  unprotected  places,  and 
the  tops  of  the  trees  are  destroyed  at  some  distance. 

3903.  To  what  do  you  attribute  the  principal 
damage  that  is  done  ? — I  should  think  to  the  sul- 
phurous acid,  and  to  the  hydrochloric  acid. 

3904.  From  which  works  do  those  acids  proceed  ? 
— They  proceed  from  all  the  works  ;  principally  from 
the  chemical  works,  the  alkali  and  copper-extracting 
works,  and  perhaps  in  a  greater  degree  from  the  latter 
than  from  the  alkali  works. 


3905.  Do  you  attribute  much  of  the  damage  to  the 
combustion  of  coal  in  the  manufactories  .'' — Yes. 

3906.  Can  you  say  what  proportion  that  bears  to 
the  wliole  ? — I  cannot. 

3907.  Have  you  observed  the  effect  of  coal  com- 
bustion not  combined  with  the  gases  from  chemical 
woi'ks  ? — Yes,  I  have. 

3908.  Have  you  in  those  cases  observed  that  the 
damage  doue  is  considerable  ? — Yes,  I  have. 

3909.  Has  it  been  of  the  same  nature  ? — It  has  not 
been  to  the  same  extent ;  not  so  rapidly,  and  not  so 
obviously,  perhaps. 

3910.  Has  the  damage  extended  to  the  same  dis- 
tance ? — I  cannot  say  what  difference  there  is  in  that 
respect. 

3911.  How  far  have  you  ever  observed  the  vapours 
from  the  chemical  works  to  extend  ? — I  have  not  had 
much  experience  of  that,  but  I  have  seen  considerable 
effects  at  a  distance  of  a  mile.  I  should  say  that  the 
fumes  from  the  alkali  works  and  the  copper  works 
affect  the  vegetation  to  a  greater  extent  than  from 
works  in  which  simply  coal  is  consumed. 

3912.  Have  you  seen  the  operation  of  those  gases 
upon  the  country  from  the  beginning  until  it  became 
very  marked  ? — No. 

3913.  Whenever  you  have  been  there,  those  gases 
have  been  in  operation, — for  some  time  past  ? — Yes. 
I  have  only  been  in  this  district  for  the  last  two  years ; 
but  I  have  seen  the  damage  that  has  been  caused  from 
the  first  by  the  gases  from  the  works  in  certain 
isolated  cases  ;  for  instance,  in  a  conservatory,  when 
the  slides  have  been  left  down  during  the  night. 

3914.  Where  was  that  ? — It  was  at  Wallsend. 

3915.  From  what  cause  did  the  damage  arise  there  ? 
— It  was  from  the  chemical  works ;  from  the  sul- 
phurous and  sulphuric  acids  and  hydrochloric  acid. 
I  think  that  of  these,  most  likely  it  was  the  sul- 


ROYAL  COMMISSION  ON  NOXIOUS  VAPOUKSiiT 


131 


phurous  acid.  The  acid-chamber  at  the  works  in 
question  was  leaky. 

3916.  What  have  been  your  observations  generally 
with  regard  to  the  effect  of  those  gases  upon  health  ? 

 Upon  an  examination  of  the  death  rates  for  the 

whole  of  the  country  (on  the  knowledge  derived  from 
which  I  have  endeavoured  to  base  my  own  personal 
inquiries),  I  find  in  the  manufacturing  districts  that 
there  is  an  excess  of  mortality,  which  is  scarcely  to 
be  accounted  for  wholly  by  the  density  of  the  popu- 
lation, and  this  excess  is  most  perceptible  in  pre- 
ventible  diseases,— zymotic  diseases.  There  is  also 
an  excess  in  lung  diseases.  The  death  rate  amongst 
children  is  invariably  high.  They  die  from  mal- 
nutrition, and  convulsions,  as  well  as  bronchitis  iu 
excess. 

3917.  Do  you  consider  that  evil  results  to  the 
public  health  from  the  destruction  of  vegetation  and 
trees  ? — Yes,  to  a  certain  extent. 

3918.  Do  you  think  that  in  other  respects  the 
smoke  intercepting  the  rays  of  the  sun  has  an 
injurious  effect  also  ? — Yes,  I  think  that  that  also  has 
an  effect  especially  in  the  case  of  children. 

3919.  Is  the  heat  in  those  towns  that  you  speak  of 
greater  or  less  than  in  other  towns  in  th«  same  district? 
— That  was  merely  a  suggestion.  The  heat  in  manu- 
facturing towns  is  supposed  to  be  more  oppressive.  I 
do  not  know  whether  it  may  be  accounted  for  by 
the  smoke. 

3920.  HovyT  would  the  smoke  tend  to  make  the  heat 
greater  ? — The  atmosphere  would  be  less  transparent, 
and  the  sun's  rays  would  not  be  transmitted  through 
it  as  they  would  through  a  clear  atmosphere. 

3921.  That  wordd  apply  to  smoke  of  all  sorts,  would 
it  not  ? — Yes.  It  is  merely  a  suggestion.  It  has  not 
been  worked  out,  so  far  as  I  know  ;  nor  discussed. 
Of  course,  it  could  only  affect  the  public  health  in  a 
modified  degree. 

3922.  Do  you  think  that  there  is  an  excess  of  those 
diseases  which  one  would  expect  to  be  influenced  by 
the  existence  of  such  smoke  and  vapours  ? — Yes. 

3923.  I  think  you  have  already  mentioned  what 
those  diseases  are  ? — Yes,  I  have. 

3924.  Can  you  put  before  us  any  tables  of  the 
relative  mortality  of  those  towns  which  you  have 
mentioned,  and  towns  of  equal  population,  which  are 
similarly  situated,  except  with  respect  to  noxious 
vapours  ? — There  are  several  tables  which  I  can  put  in. 

3925.  Will  you  be  good  enough  to  pat  them  in  ? — 
Yes.  (  Vide  Appendix.)  In  the  first  place,  I  may 
say  that  I  take  the  whole  country  (England  and 
Wales),  and  I  find  that  in  the  divisions  in  which 
the  manufacturing  towns  are  situated  there  is  an 
excess  of  mortality,  and  that  a  very  perceptible  excess. 
A  smoky  atmosphere  and  a  high  mortality  appear 
always  to  be  coincident.  For  instance,  in  the  north- 
western division,  in  which,  I  presume,  there  is  more 
smoke  than  in  the  others,  there  is  invariably  the 
highest  death  rate  ;  and  so  it  goes  on, — York  comes 
second,  Durham  next,  and  London  next.  You  will 
find  in  those  divisions  in  which  there  are  no  manu- 
facturing towns  invariably  the  lowest  death  rate 
prevails.  In  the  south-eastern  division  the  average 
is  only  about  17  ;  whereas  in  the  north-western  division 
the  average  is  as  much  as  25  or  26  per  1000. 

3926.  In  the  south-eastern  division  there  is  not  an 
aggregate  of  towns  or  population  to  the  same  extent 
that  there  is  in  the  north-western  division  ? — Just  so. 

3927.  May  not  something  be  attributed  to  the 
climate, — one  being  rather  cold  and  moist,  and  the 
other  dry  and  healthy  ? — I  find  that  in  Northumber- 
land and  Durham,  where  the  climate  is  very  cold, 
those  diseases  which  are  attributed  to  a  cold  climate 
are  not  in  excess  in  the  rural  popuhitions. 

3928.  The  rural  portion  of  Northumberland  is 
remarkably  healthy,  is  it  not  ? — Yes.  I  have  con- 
sidered, as  far  as  possible,  the  influence  of  aggregation 
of  population.  I  took  the  average  late  of  mortality 
for  30  years,  in  combination  with  a  dense  population  ; 
that  is  to  say,  the  average  death  rate  in  the  town- 
districts  of  the  several  divisions.    Still  the  same  re- 


lative, exess  is  shown  in  the  manufacturing  divisions.  J.  Spear,  Esq., 
Then  I  take  out  the  counties  from  those  divisions,  and  M.R.C.S., 
show  that  this  excess  is  almost  entirely  due  to  the  L.R.C.P. 
counties  in  which    the  manufacturing  districts  are    go  Oct  1876 
situated.  '  

3929.  Which  are  those  tiounties  ?  —  Taking  the 
counties  in  the  northern  division.  The  death  rate 
in  Durham  for  the  last  11  years  has  been  24,  in 
Northumberland  23,  in  Cumberland  22,  and  in  West- 
moreland 17 '5. 

3930.  You  do  not  call  Northumberland  a  manufac- 
turing county.  Is  there  not  a  portion  of  the  county 
where  the  manufactories  are  very  small  ? — Yes ;  but 
still  I  think  that  the  excess  it  shows  over  the  other 
counties  is  due  to  the  manufacturing  towns  which  it 
contains.  At  Newcastle,  for  instance,  the  death  rate 
is  28,  but  it  comprises  a  very  large  portion  of  the 
population  of  the  county. 

3931.  I  believe  there  are  portions  of  Northumber- 
land where  the  death  rate  is  lower  than  in  any  part  of 
England  ? — Yes.  I  find  it  exactly  the  same  in  other 
divisions  ;  for  instance,  in  the  north-western  division, 
comprising  Cheshire  and  Lancashire.  The  excess  is 
entirely  due  to  the  manufacturing  towns  in  Lanca- 
shire. 

3932.  The  result  of  all  this,  I  presume,  is,  that,  in 
your  opinion,  if  some  means  were  taken  to  do  away 
with  the  smoke,  the  health  of  the  population  would 
gain  greatly  ? — Yes. 

3933.  That  observation,  I  suppose,  applies  to  coal 
smoke  as  well  as  to  other  vapours  ? — Ir  applies  to  all 
such  vapours. 

3934.  Do  you  attribute  a  greater  degree  of  noxious- 
ness to  the  vapours  from  chemical  and  copper  works 
than  to  those  from  collieries  ? — Yes,  certainly  a  greater 
degree,  especially  with  reference  to  their  effects  upon 
health.  1  have  endeavoured  to  trace  this  influence 
down,  as  far  as  South  Shields  is  concerned,  to  the 
different  districts.  I  have  divided  South  Shields  into 
three  divisions ;  namely,  that  which  is  exposed  to 
chemical  fumes,  that  which  is  less  exposed,  and  that 
which  is  not  exposed  at  all ;  the  population  with 
regard  to  its  density,  and  the  class  of  population,  is 
neai-ly  the  same  in  the  division  exposed  to  the 
chemical  fumes,  and  in  that  which  is  not  exposed  to 
chemical  fumes. 

3935.  That  is  so,  is  it  ? — Yes.  In  the  second 
division  the  population  is,  on  the  whole,  of  a  better 
class.  This  table  is  for  the  year  1875,  and  I  find  that 
that  division  which  is  most  exposed  to  chemical  fumes 
shows,  on  the  whole,  the  largest  death  rate  from  the 
very  diseases  I  have  mentioned ;  namely,  zymotic  and 
inflammatory  diseases  of  the  lungs,  and  diseases 
amongst  children. 

3936.  What  is  the  difference  between  them  ? — The 
deiv^ity  of  the  population  in  the  exposed  districts,  and 
of  the  diitrlcts  not  exposed  (of  course  that  is  a  relative 
term),  is  exactly  the  same,  namely  34  pei'sons  to  the 
acre.  In  the  one  case  the  death  rate  is24"l,  and 
in  the  other  22  •  7.  The  death  rate  from  zymotic 
diseases  in  the  one  case  is  4 '6,  and  in  the  other  4*  1. 
The  death  rate  from  inflammatory  diseases  of  the 
lungs  in  the  one  case  is  4  "6,  and  in  the  other  4  "3. 
The  death  rate  from  consumption  in  the  one  case  is 
2*2,  and  in  the  other  1"6.  The  death  rate  from 
scrofulous  diseases  of  infants,  and  convulsions,  in  the 
one  case  is  5*1,  and  in  the  other  4 '3. 

3937.  Then  in  every  single  instance  there  is  a  per- 
ceptible disadvantage  in  respect  to  the  part  of  the 
town  which  is  most  exposed  to  noxious  vapours  ? — 
Yes,  exactly.  Then  in  Jarrovv  and  Hebburn, 
especially  in  Hebburn,  there  is  a  very  large  excess  in 
all  these  diseases. 

3838.  Have  you  made  any  comparisons  there  in  the 
same  manner  as  at  South  Shields  ? — Hebburn  is  ex- 
posed almost  in  the  same  way  in  all  its  parts. 

3939.  So  that  you  cannot  distinguish  between  better 
and  worse.  It  was  all  bad  in  Hebburn  ? — It  is  all 
about  the  same. 

3940.  Then  you  are  not  able  to  make  any  com- 
parisons there  ? — No. 
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J.  Spear,  Esq.,      3941.  What  do  you  say  with  regard  to  Jarrow  ?  — 
^^CP'     I"  J^iTow,  as  I  ]iave  stated,  the  industry  has  been 
•         •      Ygj.y  slack  since  I  have  been  appointed,  and  I  have  no 
20  Oct.  1876.    statistics  to  prove  what  has  been  the  state  of  things  pre- 
  viously,  except  this,  that  in  Jarrow,  before  my  appoint- 
ment, two  or  three  years  ago,  when  every  industry  was 
in  full  working  order,  and  "a  canopy  of  smoke  hung 
over  the  town,  the  death  rate  amongst  children  was 
in  excess  of  tliat  in  any  other  part  of  the  country,  or 
of  any  other  district  that  could  be  found. 

3942.  In  the  whole  of  England  ?— I  think  there 
was  one  exception,  where  infant  mortahty  was  about 
the  same. 

3943.  Where  was  that  ? — I  do  not  know. 

3944.  Have  you  any  further  statistics  that  you  wish 
to  lay  befere  the  Commission  ? — I  have  gone  as  far 
as  they  are  reliable  into  the  statistics  relating  to 
chemical  factory  labourers.  It  was  supposed  that  the 
evidence  taken  before  the  Belgian  Commission  in 
1856  with  reference  to  chemical  factory  labourers 
proved  that  the  gases  from  chemical  works  to  some 
extent  were  preventives  against  certain  diseases,  for 
instance,  cholera  and  typhoid  fever  especially  ;  but  I 
must  say  that  that  is  entirely  opposed  to  my  observa- 
tions, for  I  find  that  in  those  parts  of  the  districts 
which  are  more  exposed  to  chemical  fumes,  on  the 
whole  these  diseases  have  been  more  prevalent,  if  any- 
thing. I  do  not  attribute  this  to  the  presence  of 
alkali  works  or  chemical  works  ;  but  I  think  that 
it  shows  conclusively  that  the  gases  from  chemical 
works  do  not  act  as  preservative  agents  ;  and,  again, 
I  find  that  the  chemical  factory  labourers  are  as  sus- 
ceptible to  these  diseases  as  others.  I  have  a  few 
statistics  here  which  show  thai  there  were  32  deaths 
from  typhoid  fever  in  Hebburn  during  an  outbreak 
which  occurred  in  tlie  last  five  months  of  1874.  Of 
these,  three  were  of  chemical  factory  labourers,  and 
six  occurred  among  their  families.  And  yet  my 
experience  is  that  their  rooms  are  often  impregnated 
with  gases  from  the  workmen's  clothes.  There  were 
six  deaths  amongst  sliipwrights  and  their  families, 
six  amongst  iron  workers  and  their  families,  one 
was  a  collier,  and  10  were  amongst  other  workmen, 
brickmakers,  &c.  This  shows  that  the  chemical 
factory  workers  were  not  exempt.  Then  I  have  a 
table  here  showing  the  mortality  amongst  the  copper 
and  alkali  workers  during  the  years  1874  and  1875. 
Eight  died  of  typhoid  fever,  10  of  consumption, 
and  10  of  bronchitis.  40  percent,  of  the  deaths  arose 
from  inflammatory  diseases  of  the  lungs,  including 
consumption.  Then  the  average  age  at  which  these 
men  died  was  46  years.  The  average  age  of  the  coal 
miners  during  that  period  was  49,  of  the  ironworkers 
50,  of  the  shipwrights  50,  sailors  50,  and  agricultural 
labourers  68.  It  should  be  borne  in  mind  that  the 
value  of  average  ages  at  death  is  not  very  great, 
however  ;  it  very  much  depends  upon  the  age  at 
which  the  men  enter  the  difterent  occupations,  and 
upon  the  duration  of  the  work  ;  for  instance,  if  a 
young  man  went  into  a  chemical  works,  suff"ering 
from  consumption,  he  would  find  the  gas  hurtful, 
more  so  than  if  his  lungs  were  sound  ;  he  would 
probably  go  to  another  work,  and  die  there. 

3945.  Are  the  men  employed  in  chemical  works 
generally  men  who  devote  themselves  from  early  age 
to  that  particular  branch  of  employment,  as  colliers 
do  ? — I  do  not  think  they  are.  These  statistics  are 
taken  from  ages  above  16,  so  that  that  partly  eliminates 
that  source  of  error. 

3946.  Would  yon  say,  from  your  observation,  that 
the  tone  of  health  was  generally  lower  among  that 
class  of  men  than  amongst  men  employed  in  other 
occupations  ? — I  think  I  should. 

3947.  Do  you  think  that  it  might  be  improved  by 
anything  that  science  could  devise  in  the  works  them- 
selves ? — I  believe  it  rests  more  with  the  men  them- 
selves to  protect  their  own  health.  They  might,  I 
think,  if  they  liked,  do  a  great  deal  more  ;  for  instance, 
they  might  not  draw  the  charges  whilst  hydrochloric 
acid  is  being  given  oft". 

3948.  You  think  that  the  health  of  the  workmen 


suffers  in  the  works  in  which  they  are  engaged,  in 
consequence  of  their  disregarding  the  law,°and  the 
rules  laid  down  by  their  own  masters? — I  think 
it  does  to  a  great  extent ;  still  they  must  of  necessity 
be  breathing  the  gases  in  the  works ;  but  I  believe 
a  great  deal  has  been  done  to  ventilate  the  works 
better. 

3949.  Are  you  often  present  yourself  in  the  works  ? 
— No,  not  very  often. 

3950.  When  you  go  there  do  you  find  any  difficulty 
in  breathing  ?  —  I  have  experienced  a  difficulty  in 
breathing.  On  one  occasion  I  saw  a  person  bleeding 
from  the  nose,  an  effect  which  was  produced  by 
getting  a  little  too  close  to  .the  charges  when  they 
were  being  withdrawn  from  the  "roaster,"  even 
though  the  person  was  not  subject  to  such  bleediriff 
at  all.  ^ 

3951.  (Earl  Percy.)  Is  there  anything  in  their 
mode  of  life,  other  than  the  necessities  of  their  occupa- 
tion, which  would  lead  you  to  suppose  that  it  had  an 
effect  upon  their  health  ;  for  instance,  do  they  drink 
more  than  other  men  ? — I  fancy  that  they  drink  more 
than  is  good  for  them. 

3952.  Do  you  think  that  the  efPect  of  an  occupation 
like  that  in  which  they  are  engaged  wovild  be  depres- 
sing to  the  system  ?— Yes,  I  think  it  would.  I  think 
that  the  gases  they  breathe,  and  the  impure  air  that 
they  breathe,  at  certain  times  of  the  day,  must  depress 
to  a  certain  extent  their  vitality,  and  that  may  possibly 
lead  to  a  little  excess  of  drinking.  I  have  not  much 
evidence  upon  that  point,  but  I  believe  that  that  is 
the  common  opinion. 

3953.  {Mr.  Wilbraham  Egerton.)  Do  you  think 
that  the  local  authorities  should  have  greater  powers 
vested  in  them  in  regard  to  the  prevention  of  noxious 
vapours  ? — No  ;  I  cannot  advise  that  they  should  have 
any  extended  power  in  that  respect. 

_  3954.  They  do  not  carry  out  the  law  at  the  present 
time  with  regard  to  the  consumption  of  smoke,  do 
they  ? — Some  of  them  do. 

3955.  I  mean  in  your  borough  — Yes  ;  in  South 
Shields  they  have  carried  it  out  to  some  slight  extent. 

3956.  With  success? — Yes.  We  have  had  small 
fines  inflicted  in  the  case  of  black  smoke  in  a  few 
cases. 

3957.  Have  there  been  any  improvemonts  in  the 
working  of  the  furnaces  in  your  borough,  in  order 
to  prevent  the  emission  of  smoke  ?— I  am  afraid  that 
the  prosecutions  are  not  systematic  enough  for  that. 

3958.  Is  there  any  fine  inflicted  ?— Yes,  there  is 
a  small  fine  inflicted. 

3959.  Is  the  fine  so  small  that  its  effect  is  nugatory  ? 
— Yes.  You  may  say  that  it  is  so ;  and,  also, 
the  prosecutions  are  so  far  between  that  a  manu- 
facturer would  rather  pay  the  fine  than  alter  his 
works. 

3960.  Even  although  it  might  in  the  end  be  more 
economical  to  burn  his  smoke  than  let  it  go  up  the 
chimney  ?— Yes.  It  is  difficult  to  move  them  from 
their  position.  I  do  not  think  that  any  benefit  would 
be  gained  by  putting  more  power  into  the  hands  of 
the  local  authorities  with  regard  to  the  alkali  works. 

3961.  For  what  reason? — Because  I  think  the 
present  system  is  the  proper  one,  that  of  putting 
their  inspection  directly  under  the  Government. 

3962.  Do  you  think  that  the  system  of  inspection 
which  is  carried  on  under  the  Government  is 
sufficient  ? — I  think  that  the  system  is  good.  Of 
course  there  may  be  improvements  in  the  details,  but 
I  think  that  the  Alkali  Acts  have  been  productive 
of  a  very  great  amount  of  good  ;  more  good  than 
would  have  resulted  had  the  inspection  been  put 
under  the  local  authorities, 

3963.  Do  you  think  that  there  should  be  an 
inspector  appointed  for  each  of  the  boroughs  in  this 
district  ?— Yes,  A  great  deal  might  be  done  by 
appointing  a  man  with  a  position  something  like  tliat 
of  a  smoke  inspector's,  who  could  report  to  the 
Government  inspector   cases  in  which  there  were 
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escapes  of  gas,  and  takes  samples  of  chimney  gases, 
and  so  on,  to  him  to  analyse. 

3964.  Do  you  know  whether  the  proportion  of  the 
population  of  South  Shields  which  is  most  exposed 
to  the  fumes  from  the  different  works  includes  a 
large  proportion  of  the  men  who  are  actually  engaged 
in  the  works  ? — Yes,  I  think  it  does, 

3965.  Are  there  any  large  number  of  collieries  in 
that  particular  district  ? — Yes  ;  there  is  a  colliery 
village  in  it, 

3966.  {Professor  Abel.)  You  have  referred  to 
some  paper  works  in  which  the  soda  was  recovered  ; 
are  they  extensive  works  ? — They  are  rather  large 
works,  I  do  not  know  that  they  are  very  extensive, 
for  I  do  not  know  how  much  they  produce, 

3967.  The  vapours  which  are  given  off  by  the 
incineration  of  soda  waste  are  offensive,  are  they 
not  ? — Yes. 

3968.  Is  there  any  evidence  that  they  are  actually 
injurious  to  vegetation  ? — I  have  heard  that  they  do 
injure  the  vegetation,  but  I  have  not  seen  it. 

3969.  In  the  instance  to  which  you  have  referred, 
are  the  paper  works  in  such  proximity  to  other 
works  that  it  might  be  difficult  to  form  a  conclusion 
as  to  the  effect  of  the  vapours  which  are  emitted 
from  them  ? — I  think  most  likely. 

3970.  (Professor  Roscoe.)  Is  the  death  rate  to 
which  you  have  been  referring  at  all  in  proportion 
to  the  extent  of  the  fumes  given  off,  or  is  it  affected 
by  the  difference  in  the  class  of  workmen  employed 
in  the  alkali  works,  and  those  employed  in  other 
trades  ? — I  think  that  the  colliers  of  Durham  may 
be  more  careful  of  their  health  than  other  workers. 
I  do  not  know  that  there  is  any  great  difference 
between  the  workmen  employed  in  manufactories. 

3971.  Is  there  not  a  large  Irish  element  amongst 
the  workers  employed  in  the  chemical  works  ? — Yes, 
I  believe  there  is. 

3972.  Are  the  habits  of  the  Irishmen  who  are  em- 
ployed in  the  chemical  woi'ks  different  from  those  of  the 
natives  ;  and,  if  so,  do  you  think  that  that  would  in  any 
way  account  for  tlie  increase  in  the  death  rate  ? — No, 
I  do  not  think  it  would,  because  this  is  a  very  large 
district  from  which  I  have  taken  these  statistics ;  and 
the  proportion  of  men  working  in  the  alkali  works  and 
living  there,  compared  to  the  whole  population,  must 
be  small  ;  it  includes,  too,  the  only  colliery  village  in 
South  Shields,  and  the  colliers  are,  perhaps,  the  best 
workmen. 

3973.  Then  your  statistics  include  the  colliers  as 
well  as  those  working  in  the  alkali  works  ? — Yes. 
I  have  been  speaking  of  my  statistics  of  the  different 
divisions  of  South  Shields. 

3974.  Would  you  say  that  the  death  rate  was 
higher  in  those  portions  of  the  district  which  are 
exposed  to  the  fumes  from  the  chemical  works,  or 
is  there  anything  in  the  habits  of  the  people  living 
iu  those  localities  that  would  possibly  render  the 
death  rate  higher  ? — No,  I  think  not.  I  have  thought 
of  that.  As  I  say,  they  include  a  colliery  village  ;  and 
the  inhabitants  of  that  village,  although  they  live  in 
bad  houses,  still  they  are  more  careful  of  their  health 
than  the  majority  of  workmen  probably.  The  Durham 
colliers  are  unlike  Lancashire  colliers. 

3975.  It  has  been  slated  in  evidence  that  much 
of  the  complaint  or  the  cause  of  the  complaint  in 
alkali  works  is  due  to  the  deposit  of  what  is  known 
as  alkali  waste,  I  believe  that  a  large  quantity  of 
alkali  waste  is  carried  from  the  works  on  the  Tyne 
to  the  sea  ? — Yes,  from  all  the  works  in  my  district, 

3976.  Is  that  the  case  universally  on  the  Tyne  ?— 
There  are  two  works  which  have  been  in  the  habit 
of  depositing  waste  until  within  the  last  eight  or  nine 
months  iu  my  district,  but  now  they  have  discon- 
tinued the  practice, 

3977.  {Chairman.)  Was  that  done  in  consequence 
of  pressure  being  put  upon  them  ? — Yes. 

3978.  By  whom  was  the  pressure  put  upon  them  ? 
— By  myself. 

3979.  {Professor  Roscoe.)  Is  the  whole  of  the 
alkali  waste  taken  out  to  sea  at  the  present  time  ? — 


YeSjJt  all  goes  to  the  sea,  but  there  are  very  large 
deposits  of  old  waste  which  give  rise  to  gi-eat 
nuisance, 

3980.  What  has  been  done  with  reference  to  the 
drainage  from  the  old  waste  heaps ;  where  does  the 
drainage  go  ? — Until  within  "tlie  last  year  the  drainage 
from  the  works  in  the  lieai't  of  South  Shields  went 
into  the  sewers.  I  found  that  that  gave  rise  to  so 
much  nuisance  to  the  people  living  along  the  line  of 
that  .sewer  that  I  got  the  local  authorities  to  put 
some  pressure  upon  the  manufacturer  to  find  some 
means  of  abating  the  nuisance  ;  and  now  he  has  dug 
a  trench  all  along  the  bank  of  deposit,  with  a  catch 
pit  at  the  end,  and  he  collects  all  the  drainage  and 
pumps  it  back  into  the  works,  and  there  treats  it 
with  peroxide  of  manganese,  which  is  a  very  suc- 
cessful process ;  but  there  are  very  large  deposits  of 
waste  in  my  district  that  would  not  admit  of  that 
remedy, 

3981.  For  what  reason  ? — Only  on  account  of  the 
extent  of  them.  And  another  thing  is  this :  the 
waste  has  been  deposited  on  the  banks  of  a  tidal 
stream,  where  drainage  works  could  scarcely  be 
applied.  Of  course  the  water  comes  up  the  tidal 
stream^  and  washes  out  the  soluble  j)arts  of  the  soda 
waste,  and  so  exposes  a  fresh  surface  at  every  rise  and 
fall  of  the  tide  to  the  action  of  the  atmosphere. 

3982.  Is  the  manufacturer  to  whom  you  have  just 
alluded  enable  1  by  the  process  he  adopts  to  obtain 
the  sulphur  from  the  Avaste,  or  is  it  a  loss  to  him  ? — 
I  believe  it  is  an  entire  loss  to  him. 

3983.  He  does  not  adopt  Mr.  MacTear's  process  ? 
—No. 

3984.  {Mr.  Stevenson.)  Do  you  know  whether 
Mond's  process  for  oxydising  the  waste  is  employed 
at  all  in  this  district? — No;  the  only  manufacturer 
that  used  it  gave  it  up. 

3985.  Do  you  know  for  what  reason  it  was  given 
up  ? — In  the  first  place,  it  caused  a  nuisance,  tliat  is 
to  say,  the  process  itself  caused  a  nuisance  ;  and,  in 
the  second  place  it  did  not  recover  the  whole  of  the 
sulphur,  so  that  the  waste  which  remained  was  still 
not  innocuous. 

3986.  In  your  last  annual  report  you  put  the  death 
rate  of  50  large  English  towns  for  the  year  1875  at 
23-9,  and  of  South  Shields  at  22*7  ?— Yes.  I  think 
I  explained  before  that  it  is  the  lowest  death  rate  for 
South  Shields  that  is  on  record. 

3987.  So  that  things  would  appear  to  be  improving 
in  South  Shields  ? — Yes. 

3988.  {Chairman.)  What  is  the  average  death  rate 
for  South  Shields  ? — The  average  death  rate  for  the 
last  five  years  is,  I  believe,  about  25  or  26,  {After 
referring  to  tables.)  In  South  Shields  the  mean 
annual  rate  for  five  yeai's  was  26'8,  nearly  27, 

3989.  {WIr.  Stevenson.)  I  suppose  you  hope  that 
the  improvement  which  took  place  in  the  deatli  rate 
in  1875  will  continue  ? — Yes,  I  hope  so. 

3990.  {Chairman.)  Can  you  give  any  particular 
reasons  why  the  death  rate  was  low  last  year  ? — We 
had  no  special  epidemic,  and  it  was  the  first  time 
that  any  sanitary  measures  were  applied, 

3991.  {Mr.  Stevenson.)  You  mentioned  that  the 
colliers  are  the  best  workmen  for  keeping  their  houses 
in  good  order  ? — Yes, 

3992.  Have  you  found  that  they  always  have  good 
houses,  and  that  they  are  equal  to  their  merits  as  far 
as  housekeeping  is  concerned  ? — No. 

3993.  Is  it  not  the  case  that  many  of  these  houses 
close  to  the  alkali  works  have  been  condemned  as 
unfit  for  human  habitations  ? — Yes. 

3994.  Have  the  people  living  in  those  houses  been 
included  in  your  statistics  ? — Yes. 

3995.  Are  you  aware  that  most  of  these  towns, 
excepting  South  Shields,  are  towns  which  have 
recently  grown  up  with  a  population  that  is  increas- 
ing very  rapidly  ? — Yes. 

3996.  Do  you  expect  to  find  ordinarily  as  well- 
to-do  classes  of  men  in  those  towns  as  in  older 
localities  ? — No ;  but  still  I  do  not  see  Avhy  tliat 
should  affect  the  death  rate.    We  have  a  smaller 
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number  of  persons  living  at  advanced  ages,  amongst 
whom  the  death  rate  is  very  high,  so  that  I  should 
think  that  should  counterbalance  any  effect  of  that 
kind.  People  in  the  prime  of  life  come  into  the 
district,  amongst  whom  the  death  rate  should  be 
low. 

3997.  {Admiral  Hornby.)  I  think  you  stated  that 
in  two  cases  pressure  had  been  brought  to  bear  upon 

The  witness  withdrew 


the  manufacturers,  by  which  means  the  waste  had 
been  removed  ? — Yes, 

3998.  Was  that  in  cases  in  which  there  was  a  large 
accumulation  of  waste  ? — It  was  only  fresh  waste ;  it 
was  not  an  old  deposit,  that  was  I'emoved. 

3999.  I  understood  you  to  say  that  it  was  taken 
out  to  sea  ? — Yes. 


Mr. 

T.  iStephens. 


Mr.  Thomas  Stephens  examined. 


4000.  (  Chairman.)  You  are,  I  believe,  a  member  of 
the  Royal  College  of  Surgeons  and  Medical  Officer  of 
Health  for  the  Urban  Authority  of  Tynemouth? — Yes. 

4001 .  How  long  have  you  lived  in  Tynemouth  ? — 
About  30  or  40  years. 

4002.  Have  you  noticed  any  changes  in  that  time  in 
the  vegetation  of  Tynemouth  and  its  neighbourhood  ? 
— Decidedly. 

4003.  Will  you  explain  what  you  have  observed  ? — 
The  vegetation,  particularly  about  the  west  part  of  the 
district  where  we  have  this  vapour,  although  in  a 
diluted  form  to  what  we  have  it  in  South  Shields,  is 
decidedly  worse  than  it  was  many  years  ago  ;  it  is  not 
so  luxuriant,  and  the  trees  have  not  grown  so  well, 
and  a  great  many  of  them  have  died. 

4004.  How  far  are  they  fi'om  the  neighbourhood  of 
any  chemical  works  ? — I  should  say  about  three  miles. 

4005.  Are  there  any  other  works  nearer  than  three 
miles  to  them  ? — I  am  not  aware  that  there  are. 

4006.  Do  you  attribute  this  damage  to  the  vapours 
which  are  emitted  from  the  chemical  works  — Un- 
doubtedly. 

4007.  How  far  have  you  observed  the  atmosphere 
affected  by  those  vapours  from  the  river  ? — From  three 
to  four  miles ;  that  is,  the  hydrochloric  acid  reaches 
that  far  ;  the  other  gases  mixed  with  it  do  not  reach 
so  far. 

4008.  Are  you  familiar  with  Chirton  ? — Yes.  That 
suffers  most. 

4008a.  How  far  is  that  from  the  works  ? — About 
two  miles,  or  two  miles  and  a  half. 

40')9.  Is  the  damage  done  at  Chirton  very  palpable? 
— Very  much  so. 

4010.  Will  any  good  trees  survive  ? — All  the  trees 
that  grow,  and  fi'equently  the  young  trees,  are  cut 
down. 

4011.  In  the  course  of  the  night  how  does  the 
vapour  affect  tiie  gardens  ? — The  vegetables  are  affected 
also. 

4012.  Are  the  cottagers  in  this  country  great  gar- 
deners ? — Yes. 


4013.  Have  their  gardens  suffered  in  any  way  ? — 
They  complain  of  it. 

4014.  Are  they  unable  to  produce  the  crops  that 
they  used  to  do  ? — They  do  not  produce  such  good 
crops  as  they  used  to  do. 

4015.  Are  they  fond  of  flowers? — Yes;  they  are 
great  florists,  many  of  them. 

4016.  Have  you  heard  complaints  of  their  flowers 
being  affected  ? — They  complain  of  the  colour  of  the 
flowers  being  affected. 

4017.  What  effect  have  you  observed  upon  the 
health  of  those  within  reach  of  these  vapours  ? — The 
health  of  the  part  which  is  most  exposed  does  not 
materially  differs  from  that  of  the  other  parts  of  the 
district ;  the  death-rate  is  somewhat  higher,  but  not 
perceptibly  so. 

4018.  I  suppose  in  many  respects  you  are  in  a  very 
healthy  town  ? — Yes,  we  are. 

4019.  Do  you  think  the  health  of  the  town  is  as 
complete  as  it  would  be  if  you  were  without  these 
vapours  ? — I  cannot  say  that.  I  cannot  trace  any 
well  marked  case  of  disease  or  death  to  the  effect  of 
those  vapours. 

4020.  You  are  probably  rather  too  distant  from  the 
works  to  feel  any  immediate  effects  from  them  ? — We 
have  the  vapours  strongly  when  the  wind  is  from 
the  south. 

4021.  You  feel  it  in  the  sense  of  smelling  it ;  but  do 
you  feel  any  effect  upon  your  health  or  spirits  ? — We 
do  feel  it ;  we  can  scarcely  describe  it. 

4022.  Do  you  believe  that,  without  causing  any 
actual  disease,  it  causes  a  general  depression  of  the 
frame  ? — Yes,  for  a  time,  but  it  is  only  temporary. 

4023.  You  cannot  say,  on  the  whole,  that  these 
vapours  produce  any  sensible  effect  upon  the  inhabi- 
tants of  Tynemouth  ? — The  only  thing  is,  that  diseases 
of  the  chest  are  rather  prolonged  by  the  effect  of  those 
vapours. 

4024.  The  sufferers  are  more  sensitive  to  them  ? — 
Yes  ;  and  the  illnesses  are  longer  continued,  in  conse- 
quence of  the  state  of  the  atmosphere. 


The  witness  withdrew. 


2if^_  Mi-.  John  Foster 

J.  F.  Spencer. 

4025.  {Chairman.)  You  live  at  Chirton  Cottage,  I 
think  ? — Yes. 

4026.  How  far  is  Chirton  from  Tynemouth  ? — From 
this  village  it  is  about  a  mile  and  u  half ;  it  is  a  mile 
from  North  Shields,  from  the  Post  Ofi&ce. 

4027.  How  far  is  it  from  the  nearest  chemical  works? 
— About  a  mile,  1  thinlc. 

4028.  You  are  chairman  of  the  Sanitary  Committee 
of  Tynemouth,  I  believe  ? — Yes,  I  am. 

4029.  What  is  the  result  of  your  experience  of  the 
effect  of  these  vapours  upon  vegetation  ? — My  expe- 
rience of  the  matter  more  refers  to  what  I  have  noticed 
with  reference  to  trees  of  various  kinds  and  shrubs. 
I  have  had  a  garden  for  about  22  years  at  C'hirton,  and 
I  have  planted  a  great  many  trees  and  shrubs, — some 
hundreds;  and,  with  very  little  exception,  I  find  that 
they  have  almost  all  died,  with  the  exception  of  certain 
kinds  of  trees,  such  as  ashes,  sycamores,  and  some  of 
those  strong  growing  trees.  They  seem  to  thrive  on 
the  whole  pretty  well,  although  some  of  the  kinds  of 
trees  do  not  grow  at  all ;  they  die  off.   In  fact,  a  great 


Spencer  examined. 

many  kinds  of  trees  we  cannot  plant  ;  for  instance,  we 
cannot  plant  any  of  the  pine  tribe.  I  have  tried  a 
very  great  variety  of  those ;  probably  a  year  or  two  is 
about  the  length  of  their  existence,  and  then  they  die 
altogether. 

4030.  Have  you  found  that  the  vapours  have  had 
any  effect  upon  vegetation  ? — I  have  not  found  it  so; 
but  I  should  explain  that  my  garden  is  protected.  I 
think,  probably,  that  the  high  hedges  and  trees,  and 
one  plantation  and  another,  intercept  the  noxious 
vapours,  so  that  it  is  not  affected. 

4031.  Do  you  find  that  they  affect  your  health  at 
all  ? — I  cannot  say  that  they  do. 

4032.  Or  your  comfort  ? — I  cannot  say  that  they  do, 
further  than  this,  that  sometimes  in  the  early  morning, 
on  going  out,  I  find  a  very  strong  smell  of  chlorine. 
I  notice  that,  and  other  gases. 

4033.  Have  you  any  reason  to  believe  that  the  pro- 
prietors of  those  works  which  aflect  you  principally 
do  not  abide  by  the  conditions  which  are  imposed 
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upon  them  by  the  law  ? — That  is  a  question  that  I 
never  went  into  at  all. 

4034.  Have  you  observed  that  at  ditFerent  periods 
different  quantities  of  those  noxious  vapours  have 
escaped  ? — Yes  ;  we  only  feel  the  effects  of  them  with 
a  south-west  wind. 

4035.  Assuming  the  other  conditions  to  be  the  same, 
that  you  had  a  south-west  wind,  and  that  the  weather 
was  moist,  and  that  everything  was  favourable  to  the 
spreading  of  the  noxious  vapours,  and  to  make  them 
still  more  noxious,  have  you  observed  any  other  dif- 
ference ? — No,  except  in  the  way  that  J  mentioned. 
Very  frequently,  early  in  the  morning,  I  have  noticed 
the  smell  of  gas  more  than  at  any  other  time  ;  that  has 
been  the  time  when  I  have  chiefly  noticed  it. 

4036.  You  have,  perhaps,  not  been  a  sufferer  to  a 
sufficient  extent  to  induce  you  to  bring  an  action 
against  anybody  ? — No  ;  I  never  thought  of  such  a 
thing. 

4037.  (Mr.  Stevenson.)  I  think  you  stated  that  trees 
of  the  pine  tribe  suffered  much  ? — Yes. 

4038.  Do  you  ascribe  that  to  the  nature  of  their 
stems  being  of  a  gummy  and  sticky  nature  ? — Yes. 

4039.  Does  the  soot  stick  to  them,  so  that  it  becomes 
difficult  to  wash  off  ? — I  noticed  after  a  dry  winter, 
when  there  was  a  very  small  amount  of  rainfall  in  the 
spring,  four  years  ago,  with  reference  to  a  part  of  a 
holly  hedge  that  I  had  planted  and  had  taken  great 
pains  with,  that  when  fully  exposed  to  the  south-west 
wind  the  whole  of  the  trees  were  completely  coated 
with  a  sort  of  wet  matter.  I  hardly  knew  what  it  was ; 
it  had  a  sort  of  acid  taste ;  and  that  part  of  the  hedge 
is  now  entirely  destroyed.  It  made  a  feeble  attempt 
to  shoot,  but  it  never  has.  The  other  part,  which  is 
protected  to  a  certain  degree  from  the  winds,  is  thriving 


rapidly,  and  is  growing  well.  I  should  state  that  the 
same  thing  has  been  noticed  in  the  gardens  about 
High  Chirton,  which  is  a  mile  away.  The  hedges 
have  died,  and  the  person  who  occupies  the  ground 
noticed  the  same  thing, — that  his  trees  were  coated  with 
wet  matter.  ^ 

4040.  Are  you  referring  to  a  recent  period  ? — It 
was  either  three  or  four  yeais  ago.  It  was  in  the 
spring  after  a  very  dry  winter ;  and  we  had  a  dry  spring 
too. 

4041.  You  said  that  the  garden  to  which  you  re- 
ferred was  sheltered  by  hedges;  what  kind  of  hedges 
are  they  ? — Thorn  hedges. 

4042.  Did  they  stand  ?— No,  they  did  not ;  they 
are  dying  very  much  indeed,  especially  on  the  south- 
west side.  On  the  north-east  side,  which  one  would 
very  naturally  suppose  was  exposed  most  to  inclement 
weather,  they  seem  to  thrive  the  best  on  that  side  of 
the  hedge. 

4043.  (Chairman.)  The  year  of  which  you  have 
been  speaking  was  an  exceptional  one,  was  it  not  ? — 
Yes,  it  was  a  very  exceptional  year. 

4044.  Putting  that  year  aside,  have  you  observed  any 
increase  or  decrease  in  the  amount  of  vapour  that  visits 
you  ? — An  increase,  I  think;  but  that  is  to  be  accounted 
for  from  the  large  increase  which  has  taken  place  of 
late  years  in  the  number  of  the  alkali  works,  and  the 
amount  of  work  which  they  do.  I  suppose  they  have 
increased  very  much. 

4045.  Are  you  within  reach  of  any  smoke  from 
copper  works  ? — Yes  ;  I  suppose  I  am  about  two  miles 
from  the  nearest. 

4046.  Are  you  sensible  of  the  effects  of  the  smoke 
from  those  copper  works  ? — Yes ;  they  affect  us  also, 
I  think. 


Mr. 
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The  witness  withdrew. 


Mr.  George  Spain  examined 
You  are  land  agent   to  Sir 


Mr  G.  Spain, 


4047.  {Chairman.) 
Walter  James  ? — Yes 

4048.  Have  you  been  so  long  ? — For  about  four 
years. 

4049.  Is  that  the  period  for  which  you  have  known 
this  district  ? — Yes.    I  came  here  four  years  ago. 

4050.  Has  there  been,  either  within  that  time  or 
within  recent  times,  any  reduction  in  the  rental  on 
the  estate  of  Sir  Walter  James,  in  consequence  of  the 
noxious  vapours  ? — There  has  been  a  certain  portion 
of  the  land  which  has  gone  out  of  cultivation  since  I 
have  been  here  ;  a  small  part. 

4051.  What  is  the  acreage  of  the  estate? — 
Altogether,  we  have,  I  think,  on  the  estate  about  300 
acres,  and  between  60  and  70  acres  are  out  of  culti- 
vation at  the  present  time. 

4052.  Has  the  whole  of  that  acreage  gone  out  of 
cultivation  since  you  have  been  here  ? — No ;  about  10 
or  12  acres. 

4053.  Is  the  quantity  increasing  ?■ — I  presume  it  may 
much  increase 

4054.  Is  the  land  to  which  you  are  referring  land 
which  would  otherwise  be  devoted  to  agricultural  pur- 
poses ? — Yes. 

4055.  You  said,  I  think,  that  the  estate  consisted  of 
about  300  acres  ? — Yes. 

4056.  To  what  use  is  the  other  portion  of  those 
300  acres  applied  ? — We  have  about  146  acres  which 
are  let  to  a  farmer  ;  about  64  acres  are  out  of  cultiva- 
tion, and  about  89  acres  are  devoted  to  other  purposes. 

4057.  What  other  purposes  ?  —  Building  and 
different  kinds  of  work,  and  houses  ;  house  property, 
cottage  property,  and  gardens. 

4058.  What  are  the  works  in  the  immediate  neigh- 
bourhood of  the  property  ? — We  have  one  or  two  lead 
works,  and  also  a  small  chemical  works.  We  are  sur- 
rounded on  all  sides  by  chemical  works  of  different 
kinds. 

4059.  I  suppose  you  are  hardly  able  to  say  which 
are  your  greatest  enemies  of  all  those  ? — No ;  it  is 
difficult  to  say.   I  will  not  presume  to  say. 


4060.  Your  case  has  not  been  so  hard  as  that  of 
those  who,  having  property  in  the  neighbourhood, 
have  not  been  able  to  let  any  of  it  for  the  erection  oi 
works  ? — I  think  ours  is  a  very  hard  case.  We  lose  a 
very  large  annual  rental  from  the  agricultural  pro- 
perty on  the  300  acres.  I  think  we  lose  about  500/. 
a  year. 

4061.  I  understood  you  to  say  that,  out  of  300  acres, 
about  89  acres  were  devoted  to  the  purposes  of  build- 
ing houses  and  cottages ;  do  not  they  bring  you  in  a 
considerably  larger  income  than  you  would  derive 
from  the  whole  if  farmed  ? — That  is  a  matter  quite 
irrespective  of  the  agiicultural  point  of  view.  I  do 
not  mix  the  two  things  together. 

4062.  No  doubt  it  would  have  been  more  advan- 
tageous for  you  if  you  had  had  works  that  would  have 
occupied  the  land,  and  it  could  have  been  devoted  to 
building  purposes,  without  injuring  your  farm  ? — A 
very  large  portion  of  it  cannot  be  so  applied,  coex- 
istent with  agriculture. 

4063.  Could  not  the  vapours  be  neutralized  ? — I 
cannot  speak  upon  that  point.  A  very  small  portion 
of  those  80  odd  acres  which  I  mentioned  is  occupied  by 
works  whicii  produce  noxious  vapours. 

4064.  But  it  is  also  occupied  by  the  work-people,  is 
it  not,  who  are  employed  in  those  works  ? — Yes ;  but 
that  does  not  at  all  compensate  us  for  the  very  heavy 
loss  that  we  have  upon  the  agricultural  land. 

4065.  Taking  the  agricultural  land  by  itself,  you 
are  certainly  losers  ;  but  putting  the  two  together,  do 
you  believe  that  you  are  losers  then  ? — I  believe  so. 

4066.  What  is  the  usual  ground  rent  of  a  cottage  ? 
—  Hitherto  it  lias  been  about  2d.  per  square  yard,  and 
for  the  future  it  will  be,  I  think,  about  3rf. 

4067.  That  is  rather  a  high  rate,  is  it  not,  for  cot- 
tages ? — It  brings  in  a  rental  of  about  30/.  or  40/.  an 
acre,  after  taking  off  what  is  required  for  streets, 

4068.  So  that  each  acre  which  is  devoted  to  agri- 
cultural purposes  is  worth  155.,  as  far  as  the  rental 
goes  ? — Yes,  that  would  be  so. 


R  4 


136 


MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


Mr.  G.  Spain.      4069.  Is  there  any  further  evidence  which  you  wish  considerable  part  of  the  town  of  Jarrow  ? — Not  at  all ; 

  to  give  to  the  Commissioners  ? — No,  I  have  nothing  it  is  not  on  that  part  of  the  river. 

20  Oct.  1876.  more  to  say.  4071.  Which  part  of  the  river  do  you  refer  to  ? — 

'         4070.  {dir.  Stevenson.)  Does  this  estate  comprise  a  St.  Anthony's. 

The  witness  withdrew. 


Mr. 
II.  Wallace. 


Mr.  Henry  Wallace  examined. 


4072.  (Chairmmi.)  You  live  at  Trench  Hall,  Gates- 
head, I  believe  ? — Yes. 

4073.  And  you  are  agent  to  Lord  Ravensworth  for 
his  estates  in  the  two  counties  ? — Yes  ;  both  in  North- 
umberland and  Durham.    I  am  his  chief  agent. 

4074.  Plave  you  lived  all  your  life  on  Lord  Ravens- 
worth's  estate  ? — Yes. 

4075.  Then  you  have  been  able,  I  presume,  to 
observe  the  effect  of  the  clianges  that  have  been  pro- 
duced from  time  to  time  ? — Yes  ;  for  many  years 
past. 

4076.  How  long  have  you  acted  as  agent  for  Lord 
Ravensworth  ? — I  was  appointed  in  the  year  1 867  ; 
about  nine  years. 

4077.  How  far  is  the  Ravensworth  estate,  taking  its 
outer  boundaries,  situate  from  the  principal  chemical 
factories? — From  three  to  four  miles.  The  outer 
boundary  is  about  three  miles. 

4078.  That  is  the  distance  from  the  principal  manu- 
factories on  the  Tyne  ? — Yes. 

4079.  Does  the  estate  join  the  Tyne  again  at  Dun- 
stou  ? — Yes  ;  it  joins  the  Tyne  again  at  the  village  of 
Dunston. 

4080.  Are  there  chemical  works  there  ?— Yes,  there 
are  chemical  works  there  ;  one  chemical  works. 

4081.  That  being  so,  and  the  estate  being  on  the 
south  side  of  the  river,  where  does  it  suffer  princi- 
pally ? — It  suffers  principally  on  the  east  side  of  the 
estate,  down  towards  Dunston  ;  that  is,  rather  north- 
east. It  is  entirely  along  the  north-east  portion  of  the 
estate. 

4082.  Do  you  suffer  any  damage  from  those  works  ? 
— The  damage  is  principally  to  the  trees  and  tlie 
hedges  at  that  distance  from  the  works.  I  cannot  say 
that  the  crops  suffer,  but  the  trees  certainly  do  suffer, 
and  I  might  say  that  in  a  few  years,  if  things  go  on 
as  they  do  now,  there  will  not  be  a  tree  left  on  that 
part  of  the  estate  ? 

4083.  That  is  at  a  distance  of  three  or  four  miles  ? 
—Yes. 

4084.  When  did  you  observe  this  destruction  of  the 
hedges  commence  ? — It  had  commenced  Avhen  I  was 
appointed  agent,  to  a  certain  extent,  and  it  has  been 
gradually  getting  worse  every  year. 

4085.  Has  that  gradual  destruction  or  deterioration 
been  concurrent  with  the  gradual  increase  in  the 
number  of  works  ? — I  cannot  speak  to  that,  whether  it 
has  increased  with  the  number  of  works,  or  whether 
they  emit  more  gases. 

4086.  Have  you  had  many  trees  whose  growth  has 
not  only  been  checked,  but  which  have  died  ? — I  was 
looking  into  my  accounts,  and  I  found  that  in  1868  I 
went  over  apart  of  the  estate,  consisting  of  about  from 
800  to  1,000  acres,  and  at  that  time  I  marked  about 
500  trees  entirely  dead  or  that  were  so  far  gone  as  to 
make  their  existence  doubtful. 

4087.  Were  they  fine  specimens  of  trees  ?— Yes, 
they  were  fine  specimens  of  trees — hedgerow  trees. 

4088.  Of  what  age  were  they  ? — They  were  from 
20  to  50  and  60  years  old.  Then  in  the  year  1872, 
again,  I  went  round  the  same  district,  and  found  almost 
as  many  trees  that  it  was  necessary  to  cut  down ;  and 
I  would  undertake  to  say  that,  if  I  went  round  now, 
I  should  find  a  similar  number.  I  may  mention  that 
since  I  have  been  in  this  room  I  have  been  looking  at 
that  map,  and  I  find  that  all  the  trees  that  I  have  cut 
down  are  accurately  shown  as  existing  at  that  time. 
At  the  present  time  1  do  not  think  that  there  are  10 
out  of  every  100  left,  and  those  10,  I  am  afraid,  will 
soon  be  gone. 

4089.  "Have  you  observed  many  instances  in  which 
the  trees  have  shown  signs  of  decay  ? — On  the  east 


side  and  on  the  north-east  side  they  are  affected. 
Then  there  is  another  thing  that  I  may  mention, 
which  is  this  :  I  have  noticed  that  where  a  line  of 
trees  and  hedges  runs  from  east  to  west,  the  eastern- 
most tree  is  almost  always  affected  the  first,  and  then 
in  course  of  time  that  tree  seems  to  get  worse  and 
dies,  and  then  the  mischief  spreads ;  where  the  hedges 
run  north  and  south  the  trees  are  all  affected  on  the 
east  side. 

4090.  That  is  to  say,  they  receive  the  injury  on 
their  flank  ? — Yes,  simply  from  the  east. 

4091.  These  woods  that  you  speak  of  I  suppose  are, 
generally  speaking,  young  woods  ? — Yes,  they  are 
woods  of  about  30  years'  growth. 

4092.  Of  what  do  they  consist  ; — Oak  and  firs  prin- 
cipally. 

4093.  What  sort  of  firs  are  they  ?— Scotch  firs  ; 
there  are  a  few  larch,  but  they  are  nearly  all  dead, 
and  cut  down. 

4094.  Every  year  during  your  agency,  have  you 
been  obliged  to  get  rid  of  many  of  those  trees  ? — Yes  ; 
every  year  I  have  ordered  a  great  number  to  be  cut 
down.  These  plantations  are  on  the  ridge  of  a  hill, 
and  they  are  seen  from  Ravensworth  Castle,  and  they 
add  very  much  to  the  beauty  of  the  district,  but  in  a 
few  years  there  will  not  be  one  left. 

4095.  Were  they  planted  in  clumps  ? — Principally. 

4096.  Do  you  consider  that  the  value  of  the  estate  is 
depreciated  in  consequence  of  the  loss  of  those  trees  ? 
— Y^es,  very  much.  I  do  not  say  that  the  actual 
money  rental  is  depreciated  ;  it  does  not  afiect  the 
rental  of  the  land,  but  the  value  of  the  land  as  residen- 
tial property  is  greatly  decreased  indeed. 

4097.  Are  you  acquainted  with  any  other  estates, 
so  distant  as  three  or  four  miles  from  chemical  works, 
that  have  suffered  in  the  same  way  ? — Not  so  far  as 
that,  but  there  is  an  estate  which  I  have  been  con- 
nected with  for  valuation  pui'poses, — I  should  say 
that  that  is  at  a  distance  of  a  mile  and  a  half, — the 
White  House  estate. 

4098.  Do  you  suffer  in  consequence  of  the  chimneys 
which  carry  the  smoke  over  a  wider  range  of  district  ? 
— Yes.  I  am  under  the  impression  that  if  those  tall 
chimneys  did  not  exist  we  should  not  suffer  at  Ravens- 
worth. The  manufactories  are  in  the  valley  on  the 
banks  of  the  Tyne,  and  there  is  a  gradual  incline  west- 
wards until  it  reaches  the  high  ridge  of  Gateshead 
Fell,  and  then  the  land  gradually  falls  again  into  the 
valley  of  the  Team.  I  think  that  if  the  works  had 
been  without  the  tall  chimneys  the  destruction  would 
have  been  confined  to  a  smaller  area.  The  chimneys 
are  some  hundred  feet  high,  and  I  have  frequently 
noticed  the  gases  just  come  over  the  ridge,  like  clouds  of 
vapour,  and  settle  down  into  the  valley,  especially  when 
the  atmosphere  has  been  damp.  Y''ou  would  notice,  if 
you  were  there,  that  just  immediately  under  the  ridge 
there  is  no  damage  done.  I  think  that  the  vapours 
which  are  carried  over  the  ridge  miss  that  little  por- 
tion, and  then  settle  down.  I  think  that  the  tall  chim- 
neys do  us  more  damage  than  would  otherwise  be  the 
case. 

4099.  You  have  been  speaking  of  portions  of  the 
estate  which  lie  at  a  distance  of  three  or  four  miles 
from  the  works ;  at  Dunston  the  estate  approaches 
nearer  to  the  chemical  works  ;  what  has  been  the  effect 
of  the  smoke  there  ? — At  Dunston  we  have  only  the 
one  works  to  deal  with  ;  there  is,  comparatively  speak- 
ing, less  damage  done  there  ;  but  at  Dunston  almost 
every  tree  is  destroyed,  the  hedges  are  very  much  de- 
stroyed, and  the  crops  of  grass-are  very  much  blackened 
and  deteriorated. 

4100.  Are  there  any  other  works  besides  chemical 
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works  at  Dunston  ?— Yes ;  at  Dunston,  besides  the 
chemical  works,  there  are  many  manufactories  in  the 
borough  of  Gateshead,  and  in  the  parish  of  Whickham, 
adjoining  Dunston,  that  throw  off  a  large  quantity  ot 
black  smoke.  I  sliould  say  that  the  black  smoke  sent 
out  from  those  manufactories  certainly  assists  the 
chemical  works  in  doing  damage ;  it  is  not  all  done  by 
the  chemical  works. 

4102.  Did  you  ever  take  any  steps  to  compel  the 
manufacturers,  or  the  colliery  owners,  to  neutralise 
the  smoke  and  get  rid  of  it  ? — Only  by  forming  an 
association  with  that  object,  and  impressing  upon  the 
local  authorities  the  necessity  of  performuig  their 
duties. 

4103.  Has  it  not  occurred  to  you  that  the  local 
authorities  might  begin  to  get  rid  of  the  mischief  by- 
taking  the  matter  into  their  own  hands  and  doing  it 
themselves  ? — We  find  that  there  is  often  great  laxity 
on  the  part  of  the  local  authorities. 

4104.  That  being  so,  why  should  not  the  association 
of  which  you  havel  spoken  enforce  the  law  ? — Our 
association  is  comparatively  young, — we  only  started 
it  last  year.  The  subject  has  been  discussed,  and  our 
opinion  was  that  there  was  proper  legislation  upon  the 
subject  in  the  hands  of  the  local  authorities,  and  that 
they  ought  te  attend  to  it,  and  that  the  duty  of  enforc- 
ing the  law  eught  not  to  be  put  upon  private  associa- 
tions. 

4105.  But  if  you  could  not  get  the  local  authorities 
to  do  the  work,  I  suppose  the  association  itself  Avould 
have  no  difficulty  in  proceeding  against  them  and 
getting  it  done  ? — I  do  not  think  it  would ;  but,  before 
doing  that,  we  thought  that  it  was  only  courteous  to 
the  local  authorities  to  wait  upon  them.  Since  we 
have  done  that  a  great  many  prosecutions  have  taken 
place,  and  I  believe  that  the  black  smoke  has  been 
reduced  in  Gateshead.  I  should  say  that  it  is  in  fact 
reduced,  taking  the  year  1876  into  consideration,  but 
then  I  put  against  that  the  comparatively  small  amount 
of  work  that  is  being  done. 

4106.  You  say  that  there  have  been  prosecutions  ? — 
Yes. 

4107.  Is  there  any  other  corporation  besides  that  of 
Gateshead  that  has  bestirred  itself?—  No  ;  the  corpo- 
I'atiou  of  Newcastle  has  Jiot  bestirred  itself  so  much 
as  the  corporation  of  Gateshead,  but  I  believe  they 
have  done  a  little. 

4108.  You  are  agent  for  another  estate,  are  you 
not  ? — I  have  been  acting  as  agent  for  another  estate. 

4109.  Is  that  the  White  House  estate  ? — Yes. 

4110.  Where  is  that  estate  situate? — It  is  situate 
in  the  parish  of  Heworth,  two  miles  from  the  Tyne. 

4111.  That  is  an  estate  I  believe  of  500  or  600 
acres  ? — I  am  not  sure,  but  I  think  it  is  about  that. 

4112.  How  far  is  it  from  the  Tyne  ? — From  about 
one  to  two  miles. 

4113.  For  how  long  have  you  known  that  estate? — 
I  have  known  it  since  I  was  a  boy. 

4114.  Have  you  observed  any  changes,  for  the 
worse,  since  you  have  known  it  ? — Yes,  considerably 
more  than  on  the  Raven  sAvorth  estate. 

4115.  Has  that  been  in  consequence  of  the  nearer 
proximity  of  works  to  the  estate  ? — Yes. 

4116.  Will  you  state  what  damage  you  have  ob- 
served there  ? — I  may  specially  refer  to  the  month  of 
June  1872.  I  was  called  in  by  the  owner  of  the  estate 
at  that  time,  who  intended  to  take  action,  in  order  to 
recover  damages  for  the  injury  he  had  sustained,  to 
assess  the  damages.  I  went  over  the  estate,  I  think, 
on  June  the  9tli,  and  when  I  went  over  it  the  hedge- 
rows that  were  left  (most  of  the  thorns  were  dead)  ; 
had  been  in  leaf,  but  the  leaves  were  brown,  and 
the  leaves  of  the  trees,  that  is  to  say,  what  few  were 
left,  were  entirely  brown  ;  you  could  take  them  off  in 
your  hand  and  rub  them  into  brown  powder ;  they 
were  rotten;  nearly  every  tree  was  fit  to  drop ;  where 
there  was  any  appearance  of  life  it  seemed  to  be  about 
half-way  up.  There  was  one  very  fine  row  of  trees, 
where  a  fence  had  been  taken  away,  and  every  one  of 
those  trees  was  entirely  dead ;  most  of  them  were 
without  bark. 

39887. 


4117.  At  what  distance  were  those  trees  from  the  j^j.. 
nearest  works  ? — A  mile  and  a  half,  I  think.  //.  Wallace, 

4118.  Were  there  many  works  at  that  place  ? — There   

was  a  considerable  number  of  works  on  the  river  im-  20  Oct.  1876. 
mediately  below. 

4119.  What  sort  of  works  were  tliey  ? — I  cannot 
specify  exactly.  >■ 

4120.  Did  you  fix  in  your  mind  upon  which  of 
those  works  it  was  that  was  specially  inculpated  ? — 
Yes ;  we  fixed  upon  one  works ;  we  tliouglit  it  was  a 
copper  works. 

4121.  Did  you  expostulate  with  the  proprietors  of 
those  works  ? — The  owner,  Mr.  Foster,  who  is  in  the 
room,  commenced,  with  the  view  of  obtaining  damages, 
an  action  which  was  submitted  to  arbitration  ;  at  that 
arbitration  evidence  was  taken,  and  the  arbitrator  gave 
it  as  his  opinion  that  damages  had  certainly  occurred 
to  the  amount  specified,  but  he  could  not  see  his  way 
to  fixing  upon  any  particular  work ;  and  the  conse- 
quence was  that  Mr.  Forster  was  put  to  all  the  expense 
of  an  arbitration  without  obtaining  any  recompense. 
The  arbitrator  simply  told  us  what  we  already  knew, 
namely,  that  damages  had  certainly  occurred. 

4 1 22.  Do  you  consider  that  the  value  of  this  estate 
was  seriously  affected  by  the  injuries  Avhicli  it  received 
from  the  works  ? — I  do.  I  do  not  think  that  any  gen- 
tleman would  go  there  to  reside. 

4123.  What  would  have  been  the  number  of  years 
purchase  for  such  an  estate  before  it  suffered  from  the 
effects  of  the  vapours  ? — At  that  time  I  think  it  might 
have  sold  for  35  years'  purchase. 

4124.  Do  you  say  that  from  knowing  its  character 
and  its  proximity  to  a  large  town  ? — Yes  ;  it  would 
have  been  a  pretty  little  residential  property  near  to  a 
town. 

4125.  Now,  what  do  you  consider  to  be  its  value ; 
how  many  years  purchase  would  you  jiut  it  at  ? — I 
should  not  like  to  give  more  than  27  years'  purchase 
for  it ;  it  would  be  simply  as  an  investment ;  it  would 
not  be  as  a  residential  property  at  all. 

4126.  Is  the  rental  Avhich  is  derived  from  it  entirely 
an  agricultural  rental  } — Entirely. 

4127.  I  suppose  the  probability  is  that  it  will 
not  improve  if  things  remain  as  they  are  7 — Yes.  I 
heard  the  evidence  of  the  last  witness,  and  I  may  say 
that  it  is  too  far  away  to  receive  the  benefit  that  such 
lan.l  lying  close  to  these  works  would  otherwise  enjoy  ; 
it  is  a  mile  and  a  half  aAvay,  and  it  cannot  enjoy  the 
benefits  that  building  land  might. 

4128.  Does  this  jjroperty  of  which  you  are  now 
speaking  suffer  from  coal  smoke  at  all  ? — I  think  it 
will  to  a  certain  extent ;  there  are  some  collieries  round 
about  it 

4129.  Do  the  collieries  there  adopt  any  method  for 
the  purpose  of  consuming  their  own  smoke  ? — I  do 
not  think  they  do. 

4130.  You  mentioned  just  now  that  Mr.  Foster, 
the  owner  of  this  estate,  had  brought  an  action  against 
the  proprietors  of  the  works,  but  that  he  had  been 
unable  to  recover  any  damages,  inasmuch  as  it  was 
impossible  to  fix  upon  the  works  which  had  committed 
the  injury  ? — 'Yes. 

4131.  That  is  not,  I  presume,  in  your  opinion,  a 
satisfactory  state  of  things  ? — No. 

4132.  Has  any  remedy  for  it  occurred  to  you  ? — 
Yes ;  I  may  say  that  I  have  given  this  subject  very 
careful  consideration,  and  my  opinion  is  that  where 
a  person  has  proved  that  he  has  sustained  damage  to 
his  estate,  there  should  be  some  form  of  legislation 
which  should  compel  a  certain  number  of  manufac- 
turers to  be  combined  together,  within  a  certain  radius, 
and  if  the  property  in  the  district  is  proved  to  have 
suffered,  then  those  manufacturers  should  pay  a  pro- 
portionate rate  ;  that  is  to  say,  that  it  yliould  be  pro- 
portionately spread  over  the  whole. 

4133.  Does  not  that  assume  that  they  are  all  equally 
guilty  ? — That  I  quite  admit ;  but  I  think  it  Avould 
throw  the  onus  of  getting  over  the  difficulty  on  the 
owners  of  those  works  which  were  more  likely  to  do 
the  mischief,  rather  than  upon  the  landowners,  if  you 
made  them  all  equally  responsible  ;  so  that  A.  would 
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Mr.  prove  that  C.  had  done  the  damage,  or  C.  would  prove 
H.  Wallace,    that  it  was  A.  who  had  done  the  damage. 

  4134.  You  would  let  them  proceed  before  an  arbi- 

20  Oct.  1876.  trator  and  have  the  damages  apportioned  amongst 
them  ? — They  should  take  what  steps  they  liked  as 
long  as  the  damages  were  paid  by  the  proprietors  of 
all  the  works. 

4135.  Is  the  Ravensworth  property  sulFering  from 
the  coke  ovens  ? — Yes,  very  much  indeed. 

4136.  Is  the  injury  that  it  receives  of  recent  growth  ? 
— No  ;  it  has  been  growing  almost  ever  since  my 
agency,  but  it  has  considerably  increased. 

4137.  Are  the  effects  upon  the  estate  very  bad  ? — 
Very  bad  indeed. 

4138.  Does  the  estate  exhibit  the  same  symptoms 
of  deterioration  as  are  produced  by  noxious  vapours 
elsewhere  ? — They  are  very  similar  symptoms  indeed  ; 
the  trees  and  hedgerows  die  in  a  similar  way  ;  but  I 
think  they  are  worse  in  this  respect,  that  there  is  a 
greater  amount  of  blackness  on  the  trees  and  hedges ; 
if  you  take  hold  of  a  twig  a  black  soot  comes  off. 

4139.  Does  the  damage  done  by  the  coke  ovens 
extend  as  far  as  the  damage  which  is  done  by  the  other 
works? — No;  the  chimneys  are  only  15  feet  high, 
and  the  smoke  simply  sweeps  the  flat  table-land. 

4140.  Have  you  been  able  to  trace  any  damage 
directly  to  the  effect  of  the  smoke  from  the  coke  ovens  ? 
— Of  course ;  there  is  nothing  else  in  that  immediate 
neighbourhood  that  could  do  the  damage. 

4141.  Have  you  recovered  damages  from  the  pro- 
prietors of  those  coke  ovens  ? — No,  we  have  not  tried 
to  do  so. 

4142.  Why  have  you  not  endeavoured  to  recover 
compensation  where  you  could  prove  the  damage  to 
have  been  the  result  of  their  operations  ? — We  have 
laboured  under  this  difficulty,  that  it  might  be  alleged 
that  the  damage  there  was  similar  to  the  damage  that 
was  done  on  the  other  side  of  the  estate ;  that  is  to 
say,  the  general  damage  in  the  neighbourhood,  and 
our  solicitors  seem  to  see  the  same  difficulty. 

4143.  Do  you  know  of  any  owners  of  property 
there  who  have  been  able  to  recover  anything  from 
the  proprietors  of  the  coke  ovens  ? — Not  in  that  im- 
mediate neighbourhood.  The  coke  ovens  are  situated 
on  the  estate  of  a  neighbouring  owner,  and  therefore 
he  stiffers  damage  himself,  but  he  is  recouped  by  the 
profits  which  he  gets  on  liis  own  coke  ovens  ;  there 
is  nobody  else  except  Lord  Ravensworth  and  that 
owner. 

4144.  Do  the  cattle  suffer  much  ? — I  believe  they 
do  suffer  from  diarrhoea,  but  the  sheep  suffer  also,  in 
the  wool ;  in  fact,  the  wool  is  almost  useless. 

4145.  You  cannot  wash  it  clean  ? — That  is  so;  but 
the  texture  of  the  wool  is  also  affected ;  it  is  not  so 
strong,  and  it  sells  at  a  considerably  reduced  price. 

4146.  Is  it  your  opinion  that  coke  ovens  should  be 
placed  under  inspection  as  well  as  alkali  works  ? — I 
certainly  think  so. 

4147.  Have  you  ever  seen  any  coke  ovens  so 
arranged  as  to  cause  less  damage  than  those  with 
which  you  are  acquainted  ?- — Yes,  I  have. 

4148.  In  those  cases  was  the  amount  of  damage 
very  much  reduced  ? — Yes,  very  much  reduced  indeed. 

4149.  In  the  case  where  the  damage  was  very 
much  reduced,  and  where  the  coke  ovens  were  better 
managed,  what  was  the  nature  of  the  damage  caused 
by  them  ? — It  was  of  a  very  similar  nature,  but  it  was 
confined  to  a  very  limited  area. 

4150.  That  is  to  say,  the  damage  arose  from  the 
same  causes,  but  those  causes  were  not  so  active  ? — 
No,  nor  so  extensive. 

4151.  Is  the  quantity  of  black  smoke  greatly 
reduced  in  the  case  of  the  better  managed  coke 
ovens  ? — Yes,  very  considerably  reduced.  I  may 
mention  that,  at  this  very  place  which  I  speak  of, 
there  are  some  ovens  which  have  been  put  up  recently, 
and  I  do  not  know  that  they  do  the  same  amount  of 
damage  that  the  old  ones  are  doing. 

4152.  Do  you  know  the  process  by  which  they 
avoid  doing  the  same  amount  of  damage  that  the  old 
ovens  are  doing  ? — No,  I  do  not. 


4153.  Have  you  any  suggestions  to  make  as  to  the 
means  by  which  you  think  the  existing  Acts  could  be 
better  enforced  ? — No,  I  have  not. 

4154.  During  this  last  year  have  you  observed  any 
improvement  in  the  foliage? — Very  great  improve- 
ment. 

4155.  To  what  do  you  attribute  that  improve- 
ment  ? — To  the  very  bad  condition  of  trade.  In  the 
present  year,  for  instance,  there  have  been  very  few- 
manufactories  working  anything  like  full-time,  and 
that  naturally  makes  a  reduction  in  the  amount  of 
gases  emitted,  and,  with  a  reduction  of  gases,  of  course 
there  is  an  increased  amount  of  foliage.  I  may 
mention  that  I  have  known  Ravensworth  since  I  Avas 
a  boy,  and  I  never  saw  it  look  anything  like  what  it 
does  this  year  ;  the  foliage  is  most  astonishing. 

4156.  Has  that,  do  you  think,  anything  to  do  with 
the  prevalence  of  particular  winds  as  well  as  the 
diminished  production  of  noxious  vapours  ? — No.  I 
think  it  is  entirely  owing  to  the  scarcity  of  noxious 
vapours.  I  was  most  astonished  in  the  spring  of  this 
year  to  see  the  vigorous  foliage.  We  generally  find 
in  the  early  spring  that,  after  the  foliage  is  in  full 
leaf,  in  about  a  fortnight  or  three  weeks  it  begins  to 
discolour,  and  turns  almost  brown  in  the  most  exposed 
positions ;  but  that  has  not  occurred  at  all  this  year. 

4157.  {Earl  Pei-cy.)  Is  it  your  opinion  that  you 
suffer  from  the  accidental  escape  of  gas,  rather  than 
from  a  continuous  flow  of  it  ? — I  think  we  suffer  from 
both.  I  think  we  suffer  from  a  continuous  flow ;  but 
on  certain  occasions  we  suffer  more  strongly  when 
there  have  been  escapes.  I  think  there  are  often 
escapes  at  night.  I  have  noticed,  in  one  or  two 
instances,  where  the  hedgerows  have  been  in  perfect 
health  one  day,  and  the  next  day  they  have  been 
blighted. 

4158.  Has  there  been  any  large  diminution  in  the 
alkali  trade  this  year  ? — I  am  told  so  ;  and  I  think 
there  has  been. 

4159.  Do  you  observe  that  by  the  sraaller  escape 
of  vapours  ? — I  do  not  see  so  many  vapours  as  we 
have  in  brisker  times. 

4160.  I  should  have  thought  that,  in  bad  times, 
you  would  not  have  avoided  these  occasional  escapes, 
which  would  have  equally  destroyed  your  trees  ? — I 
cannot  speak  personally  upon  that  subject.  My 
opinion  is  this,  that  when  there  is  a  great  demand, 
there  is  not  the  same  pains  taken  that  there  is  during 
a  time  when  trade  is  not  brisk.  I  think  that  that  is 
one  of  the  causes,  but  when  there  is  a  great  pressure, 
and  a  great  demand,  neither  the  masters  nor  the  men 
are  so  particular  as  they  are  at  periods  when  they  can 
devote  more  time  to  it. 

4161.  So  that  the  increase  is  not  really  due  to  the 
amount  of  alkali  turned  out,  so  much  as  to  the  care- 
lessness which  the  jDressure  of  working  induces  ? — In 
many  cases  I  believe  it  is  entirely  due  to  carelessness. 

4162.  {Mr.  Wilbraham  Egerton.)  Is  there  any 
reason  why  the  chimneys  should  be  built  so  high  ? — 
The  only  reason  is  this  :  that  by  having  them  very 
high  they  can  carry  the  fumes  to  Ravensworth  and 
other  places  at  a  considerable  distance ;  it  is  not  so 
distinct,  although  the  same  damage  is  done. 

4163.  Do  you  remember  the  chimneys  being  low 
at  any  time  ? — No. 

4164.  Have  they  always  in  alkali  works  been  as 
high  as  they  are  now  ? — Yes,  in  my  time. 

4165.  Have  the  coke  ovens,  to  which  you  have 
referred,  very  high  chimneys  ? — They  are  a  little 
high. 

4166.  Have  the  people  been  working  full-time  in 
the  neighbourhood  ? — I  am  sorry  to  say  that  they 
have,  so  far  as  the  production  of  smoke  goes. 

4167.  Has  that  particular  district  to  which  you 
have  been  referring  suffered  as  much  as  other  portions 
of  the  neighbourhood  ? — I  think  it  has  suffered 
equally  ;  about  400  acres  of  that  estate  have  suffered. 

4168.  {Professor  Roscoe.)  Did  I  rightly  understand 
you  to  say  that  the  coke  ovens  from  which  you  suffer 
are  not  on  Lord  Ravensworth's  estate  ? — Yes. 

4169.  Are  there  no  coke  ovens  on  Lord  Ravens- 
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worth's  property  ? — No.  We  make  special  provision 
in  letting  a  colliery  that  there  are  to  be  no  coke 
ovens. 

4170.  Lord  Ravensworth  is  the  owner  of  all  the 
coal  underneath  his  estate,  as  well  as  of  the  surface, 
is  he  not  ? — Not  the  whole  of  it  underneath  his  estate  ; 
he  is  the  owner  of  nearly  all ;  some  belongs  to  the 
Ecclesiastical  Commissioners. 

4171.  The  land  at  Dunston  to  which  you  have 
alluded  belongs  to  Lord  Ravensworth,  does  it  not  ? — 
Yes. 

4172.  That  is  land  that  is  let  on  building  leases, 
I  believe  ? — Some  of  it  is. 

4173.  And  it  is  gradually  becoming  more  so  ? — I 
cannot  say  whether  it  is  gradually  becoming  more  so. 
I  have  not  let  a  single  lease  for  18  months. 

4174.  Do  you  think  that,  if  the  black  smoke  was 
considerably  diminished,  it  would  effect  a  great  im- 
provement ? — I  certainly  think  it  would  be  a  very 
great  improvement. 

4175.  You  seem  to  think  that  the  chemical  works 
are  carried  on  less  actively  this  year  than  they  were 
before  ? — I  am  informed  so. 

4176.  Are  you  aware  that  the  large  works  have 
been  working  as  vigorously  as  ever  ? — No. 

4177.  But  that  a  number  of  the  small  ones  have 


been  nearly  shut  up  ? — I  do  not  know  that.  All  I 
know  is  that  there  is  certainly  an  improvement  in  the 
fohage,  and  I  attribute  the  improvement  to  diminished 
production. 

4178.  I  presume  you  do  not  mean  to  say  that  Lord 
Ravensworth's  rental  has  been  lessened  ? — I  have 
stated  that  it  is  not  so ;  it^  is  simply  the  ornamental 
trees  on  the  estate.  As  all  of  you  are  aware,  if  you  take 
the  ornamental  trees  off  an  estate,  you  depreciate  the 
value  of  it  to  a  considerable  extent. 

4179.  {Chairman.^  What  is  done  where  the  hedges 
are  destroyed  ? — They  are  patched  up  in  the  best  way 
we  can. 

4180.  Is  that  done  by  the  landlord  or  by  the 
tenant  ? — I  think  I  have  run  as  many  as  20  miles  of 
wire-rope  fencing. 

4181.  Who  has  paid  for  that  ? — The  landlord,  Lord 
Ravensworth. 

4182.  Then  to  that  extent  the  landlord  would 
suffer  ? — Yes. 

4183.  I  suppose  those  fences  are  a  poor  substitute 
for  the  others  with  regard  to  the  shelter  they  give  ? — 
They  are  very  much  more  expensive  as  well  as  the 
loss  of  shelter.  These  fences  last  only  from  7  to  10 
years,  and  then  they  are  renewed  again. 


Mr. 

H.  Wallace. 

20  Oct.  1876. 


The  witness  withdrew. 


Me.  Richard  Forster  examined. 


Mr.R.Forster. 


4184.  {Chairman.)  You  are  a  colliery  proprietor  ? 
—Yes. 

4185.  You  are  the  owner  of  White  House,  of 
which  the  last  witness  has  spoken  ? — I  am. 

4186.  Have  you  been  long  familiar  with  this  neigh- 
bourhood ? — I  was  born  at  White  House. 

4187.  Will  you  state  what  has  been  the  effect  of  the 
vapours  upon  the  property  at  White  House  ? — The 
property  is  now  utterly  destroyed. 

4188.  As  a  residence  ? — Yes. 

4189.  As  a  property?— As  a  habitation  almost. 
My  sisters,  who  lived  with  me,  have  been  obliged  to 
leave  in  consequence  of  ill  health.  The  hedges  and 
trees  are  entirely  destroyed.  The  artificial  fences 
which  have  been  put  up  in  the  shape  of  wire  rope 
have  been  eaten  through  in  the  course  of  two  or  three 
years.  Cattle  do  not  thrive.  Sheep  will  not  live ; 
they  waste  away.  The  horses  will  neither  eat  the  hay 
nor  the  corn ;  and,  in  many  instances,  I  have  had 
horses  fed  upon  it  which  have  gone  wrong  in  their 
wind,  while  the  horses  that  I  have  kept  for  years  as 
hunters,  fed  upon  corn  and  hay  which  I  have  been 
obliged  to  purchase,  are  sound  and  right. 

4190.  What  is  done  with  this  farm? — ■!  am  farming 
it  at  a  loss.  It  was  let  in  1871  on  a  lease  of  five  years. 
After  the  tenant  had  had  it  for  three  years  at  a  rental 
of  700Z.  a  year,  he  asked  me  whether  I  would  take  it 
off  his  hands,  and  said  that  lie  would  pay  me  lOOi.  a 
year  for  doing  so.  I  did  take  it,  but  I  objected  to 
continue  it.  I  advertised  it  again,  and  some  50  people 
knowing  the  place  by  name,  and  knowing  that  it  used 
to  be  one  of  the  pet  farms  in  the  country,  came  to 
view  it,  and  I  think  that  there  were  three  or  four 
offers  for  it,    The  highest  was  425/. 

4191.  You  said  that  your  sisters  had  lived  there, 
and  were  obliged  to  leave  on  account  of  the  vapours  ? 
— Yes  ;  they  are  now  in  the  south. 

4192.  Have  those  vapours  been  increased  of  late  in 
volume?— Very  much  indeed.  In  1869,  1870,  1871, 
and  1872  the  place  was  utterly  destroyed. 

4193.  Can  you  tell  us  from  what  vapours  the  injury 
proceeded  ? — -I  attribute  it  to  the  copper  works  of 
Messrs.  Pattinson  at  the  Felling,  and  I  brought  an 
action  against  those  copper  works,  which  was  I'eferred 
to  arbitration.  The  witnesses  who  were  called  on 
behalf  of  the  company  admitted  the  damage.  They 
first  of  all  called  it  alleged  damage.  I  was  requested 
not  to  produce  many  witnesses,  although  I  had  had 
the  property  valued  by  Mr.  Wallace,  Mr.  Gow,  an 
eminent  land  agent  in  the  north,  and  Mr.  Cundy,  a 


land  agent  in  Yorkshire,  the  agent  for  Mr.  Montague. 
They  all  alleged,  after  having  known  the  estate  for 
10  or  20  years,  that  it  was  veiy  much  decreased  in 
value.  The  witnesses  called  on  behalf  of  Messrs. 
Pattinson  and  Company  admitted  the  damage.  At 
first  they  called  it  alleged  damage  ;  but  at  last  they 
said,  "  There  is  no  doiibt  about  the  damage."  Tlie 
arbitrator,  however,  gave  his  award  against  me.  He 
said,  "  I  am  not  satisfied  that  the  damage  has  come 
"  from  the  copper  works,  and  therefore  the  costs  must 
"  be  divided  between  you." 

4194.  So  that  you  were  not  able  to  get  any  redress  ? 
— Not  the  slightest. 

4195.  Have  you  any  suggestion  to  make  to  remedy 
this  unsatisfactory  state  of  things  ? — I  think  there  is 
no  doubt  that  damage  must  exist  as  long  as  chemical 
and  other  manufactories  exist.  It  is  an  admitted  fact 
that  there  must  be  noxious  vapours  escaping  whether 
it  is  from  chemical  works,  copper  works,  or  collieries. 
I  should  suggest  that  the  Government  should  take  the 
matter  in  hand,  and  that  they  should  appoint  an  assessor, 
and  that  that  assessor  should  be  resident  and  should 
make  his  own  observations,  and  that  in  case  of  necessity, 
where  any  person  thinks  himself  aggrieved  or  is 
aggrieved,  he  should  call  in  this  assessor,  who  would 
look  upan  th,3  damage  ;  and,  in  order  to  prevent  fri- 
volous complaints,  I  would  make  a  small  charge  in  the 
shape  of  ,so  much  for  expenses  and  other  things.  The 
manufacturers  should  be  told  that  damage  had  been 
done,  and  I  would  leave  the  burden  of  proof  upon 
the  manufacturers  themselves.  They  know  very  well 
who  does  the  damage  in  most  instances,  and  the  only 
fear  is  that  they  do  not  like  to  blame  their  neighbour ; 
but  if  they  had  to  pay  where  they  did  not  blame  they 
would  then  point  out  the  culprit.  They  would  say, 
for  instance,  "  I  could  not  have  destroyed  your  hedges 
"  and  trees  as  they  were  destroyed  last  night — some- 
"  body  else  must  have  done  it ;"  and,  by  going  from 
one  to  the  other,  they  would  put  the  saddle  on  the 
right  horse. 

4196.  You  prefer  that  system  to  the  one  suggested 
by  the  last  witness,  who  suggested  that  the  whole 
group  should  be  made  to  pay  the  damages,  and  should 
then  fight  out  the  matter  amongst  themselves  ? — What 
I  have  stated  is  my  suggestion ;  and  I  should  also 
suggest  this.  We  have  heard  of  a  great  deal  of 
damage  being  done  in  the  neighbourhood  of  works, 
and  that  the  property  about  the  works  is  enhanced  in 
value  by  being  used  for  building  purposes. 

4197.  Do  you  say  that  the  assessor  should  not  only 
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Mr.  H.Forsier.  fix  the  amount  of  tlie  damage,  but  should  also,  after 
due  inquiry,  settle  the  proportion  to  be  paid  by  each 
20  Oct.  187G.  p£  ^YiQ  manufacturers  whose  works  had  borne  a  share 
in  the  damage  ? — I  think  that  that  might  very  much 
assist  in  it.  At  the  same  time,  if  he  could  not  assess 
it,  I  would  leave  the  manufacturers  to  pay  it  as  a 
body  ;  but  I  think  that  the  man  who  suffers  ought  not 
to  sulFer  and  allow  the  manufacturer  to  go  scot-free. 

4198.  You  have  mentioned  the  disastrous  effects 
upon  the  health  and  lives  of  the  animals  upon  tliis 
estate.  Have  you  any  observations  to  make  as  to  the 
manner  in  which  workmen  are  affected  ? — I  was  on 
the  Board  of  Guardians  some  few  years  ago  at  the 
Felling,  and  I  found  that  there  were  frequent  applica- 
tions from  strong  men  who  had  sometimes  come  from 
Ireland,  sometimes  from  Cumberland,  and  other  healthy 
places  ;  and,  generally  speaking,  it  was  the  strongest 
and  the  healthiest  men  who  were  knocked  down  and 
came  to  the  guardians  for  parish  relief.  They  had 
got  what  they  called  a  shot  of  the  gas  or  something  of 
the  sort.  They  were  entirely  thrown  off  work,  and 
were  thrown  on  the  paiish.  I  believe  that  it  is  a  fact 
that  these  men  work  with  many  widths  of  flannel  over 
their  mouths,  and  on  leaving  the  works  they  are  in 
such  a  state  that  they  immediately  resort  to  the  public- 
house  and  drink  large  quantities  of  spirits. 

4199.  Have  you  cottagers  living  on  your  estate  ? — 
Just  my  own  servants. 

4200.  Were  they  in  the  habit  of  having  gardens  ? — 
They  used  in  the  olden  times  to  have  them,  but  they 
have  entirely  dropped  it ;  they  do  not  care  about  it. 

4201.  Do  you  mean  that  they  have  dropped  it  on 
account  of  the  gardens  ceasing  to  be  profitable  or 
pleasant  ? — On  account  of  their  ceasing  to  be  profit- 
able. I  do  not  think  that  they  find  it  of  any  use  to 
have  gardens.  They  used  nearly  always  to  have  their 
garden  and  to  keep  their  pig,  but  now  that  kind  of 
thing  is  entirely  gone.  I  believe  that  the  produce 
will  not  grow.  I  may  say  that  I  am  from  400  to  450 
feet  above  tlie  level  of  the  sea,  and  the  tall  chimneys 
carry  the  vapours  to  me.  I  suffer  more  than  most  in 
the  district  so  far  off.  The  hedges  are  entirely  de- 
stroyed ;  the  trees  are  entirely  gone  ;  in  fact,  where 
there  are  hedges  with  a  particle  of  life  in  them  you 
can  knock  them  down  with  your  foot  The  ti'ees  are 
barked  from  top  to  bottom. 

4202.  Have  you  any  other  suggestion  which  you 
would  like  to  make  ? — I  think  that  by  the  river  side 
property  is  so  much  enhanced  by  the  works  that  if 
these  works  are  necessary  the  persons  who  benefit  by 
the  works  might  also  have  all  the  vapour.  If  the 
tall  chinmeys  were  knocked  down  it  would  very  much 
benefit  us  on  the  high  side.  I  would  also  suggest  that, 
instead  of  the  vapour  being  allowed  to  escape  as  it 
does,  a  continuous  register  of  the  escape  should  be 
recorded.  I  do  not  think  that  it  is  of  any  use  for 
the  inspector  to  go  to  large  works  and  apply  any 
apparatus  which  he  has  in  his  pocket. 

4203.  {Earl  Percy.)  Have  you  anything  to  say 
with  regard  to  the  increased  value  of  your  property 
for  building  purposes  ? — Tlie  value  of  this  property  is 
decreased  to  the  extent  of  one  half,  and  will  never  be 
available  for  building  purposes  or  any  purpose. 

4204.  It  is  too  far  off  the  town,  I  suppose  ? — It  is 
too  far  off  the  town. 

4205.  Therefore  you  have  lost  as  regards  agricul- 
tural value,  and  you  have  not  gained  as  regards 
building  value  ? — Not  in  the  least.  I  am  going  to 
leave  the  place. 

4206.  When  you  spoke  of  the  union  of  which  you 
were  a  guardian,  was  it  on  the  north  or  the  south  of 
the  Tyne  ? — On  the  south  of  the  Tyne. 

4207.  And  your  opinion  from  your  experience  there 
is  that  these  works  have  a  bad  effect  upon  the  morals 
of  the  population,  as  far  as  drinking  goes  ? — I  mention 
the  drinking  to  show  that  the  men  are  in  such  a  state 
that  they  rush  to  the  drink  as  soon  as  they  can  get  out. 
Their  insides  are  nearly  burnt  out.  I  have  been  told 
l)y  people  living  in  the  neighbourhood  that  their  resort 
is  to  the  public-house  immediately  they  get  clear  of 
the  place. 


4208.  Do  you  mean  to  say  that  it  is  the  normal 
condition  of  the  workmen  in  the  alkali  works  on  the 
south  of  the  Tyne  that  they  have  to  work  with 
flannel  before  their  mouths  ? — Certain  workmen. 

4209.  {Chairman.)  Those  who  are  exposed  to  cer- 
tain escapes  of  gas  ? — Yes. 

4210.  {Earl  Percy ^  You  cannot  tell  me,  I  suppose, 
in  wliat  portion  of  the  works  that  is  ? — No,  I  know 
nothing  of  the  alkali  works.  I  only  speak  from  what 
I  have  heard  from  workmen  themselves. 

4211.  {Mr.  Wilbrahatn  Egerton.)  With  regard  to 
these  workmen,  who  complained  to  the  Board  of 
Guardians  of  illness,  do  you  remember  whether  they 
complained  of  the  general  escape  of  the  gas  from  the 
works,  or  of  some  special  and  accidental  escape  which 
affected  them  ?— -They  did  not  complain  of  any  escapes; 
they  had  been  workmen  there,  and  were  out  of  health 
from  the  works. 

4212.  If  I  understand  you  rightly,  it  was  the  effect 
of  the  general  state  of  things  in  the  works  ? — They 
were  particular  instances,  I  think ;  these  men  came 
there  when  they  got  what  they  termed  a  blast. 

4213.  What  they  called  being  gased  ? — Yes,  when 
gased,  or  something  of  that  sort. 

4214.  All  the  men  who  worked  in  the  works  did 
not  come  to  the  Board  of  Guardians  for  relief  ? — No. 

4215.  But  only  a  certain  number  who  had  met  with 
accident  ? — In  several  instances  I  know  that  men  who 
had  been  a  short  time  in  the  works  had  become  gased, 
as  you  call  it.  I  think  that  they  call  it  a  shot,  or 
something  of  the  sort ;  they  had  simply  got  that  and 
could  not  throw  it  off  ;  their  system  was  overcome  by 
it.  In  other  circumstances  they,  perhaps,  would  have 
gone  and  drunk  as  much  whisky  as  they  could. 

4216.  {Chairman.)  With  the  view  of  cooling  them- 
selves ? — With  the  view  of  cooling  themselves. 

4217.  {Mr.  Wilhraham  Egerton.)  Do  you  know 
whether  those  men  remained  long  in  the  district? — I 
do  not  know  ;  they  are  a  very  miserable  lot. 

4218.  Did  the  same  men  come  again  before  the 
Board  of  Guardians,  or  did  they  leave  the  district  ? — I 
did  not  often  attend  the  Board  of  Guardians  ;  it  was 
not  congenial  to  me.  I  attended  it  for  a  certain  time, 
and  left  it  to  somebody  who  could  do  the  duty  better 
than  I  could. 

4219.  {Admiral  Hornby^  The  assessor,  you  sug- 
gest, should  be  appointed  by  the  Government  ? — 
Yes. 

4220.  Should  his  decision  be  final  ? — I  will  not  go 
so  far  as  that,  but  he  should  be  a  valuer,  aud  there  is 
no  doubt  that,  if  he  made  a  suggestion,  tiie  party 
aggrieved  would  then  have  something  to  fall  back 
upon,  while  there  is  now  no  possibility  of  getting  any 
redress  whatever. 

4221.  But  if  his  decision  is  not  to  be  final,  the 
aggrieved  party,  although  he  would  certainly  have  the 
consolation  of  having  that  decision  given  in  his  favour, 
might  still  have  to  proceed  to  take  legal  steps  to 
enforce  it  ? — I  am  hardly  in  a  position  to  say  that  any 
one  man  should  have  the  entire  power  put  into  his  own 
hands.  I  am  a  manufacturer  myself,  at  least  I  am  a 
colliery  owner,  and  make  smoke,  and  I  should  be  very 
glad  to  be  amenable  to  any  law  which  was  made. 

4222.  But  you  would  still  have  to  fall  back  upon 
the  fact  that  legal  steps  would  have  to  be  taken  to 
enforce  that  decision  if  it  was  resisted  ? — Yes. 

4223.  {Chairman.)  Have  you  ever  considered  the 
question  of  consuming  the  smoke  ? — Do  you  mean 
the  smoke  which  goes  up  the  chimney  from  the  col- 
liery ? 

4224.  Yes. — I  have  done  all  that  1  could,  and  should 
be  very  glad  to  do  more. 

4225.  Have  you  ever  made  any  attempts? — A 
great  many,  but  it  has  never  been  entirely  suc- 
cessful. 

4226.  Were  you  able  to  reduce  the  quantity?— 
Very  much. 

4227.  Was  the  process  expensive  ? — No. 

4228.  Have  you  continued  to  use  the  best  process 
which  you  have  been  able  to  discover  ? — I  have.  I  am 
now  exhausting  all  my  waste  into,  the  chimney. 
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4229.  Is  that  pretty  generally  done  in  the  district  ? 
 No,  I  am  sorry  to  say  that  it  is  not. 

4230.  {^Professor  Roscoe.)  Are  there  an^'  coke 
ovens  or  collieries  in  your  neighbourhood  to  which 
you  attribute  any  portion  of  the  damage  which  you 
describe  ? — There  are  no  coke  ovens,  but  there  are 
collieries. 

4231.  Do  you  attribute  any  considerable  portion 
of  the  damage  which  you  have  sustained  to  the  smoke 
and  gases  from  the  collieries  ? — I  think  not,  so  far  as  re- 
gards the  trees  and  hedges.  I  do  suffer  from  coal  smoke, 
but  I  do  not  think  that  the  trees  and  hedges  suffer 
from  it.  The  collieries  in  my  neighbourhood  have 
existed  for  a  very  great  length  of  time,  and  therefore, 
as  they  have  existed  so  long,  and  as  I  have  been  free 
from  damage  till  the  year  1869,  I  may  say  that  I 
draw  a  fair  conclusion  that  the  smoke  from  the  col- 
lieries does  not  do  the  damage  from  which  I  suffer. 

4^132.  {Mr.  Stevenson.)  Are  you  sufficiently  well 
acquainted  with  the  workmen  employed  in  the  alkali 
works  to  be  able  to  descinbe  them  as  "  a  miserable 
lot,"  which  I  think  was  the  word  you  used  ; — Yes,  I 
think  that  I  am.  You  probably  know,  as  well  as 
others  in  the  north  of  England,  that  there  vras  a 
strike  in  the  alkali  trade  a  short  time  ago,  and  when 
I  saw  the  procession  of  these  men  in  Newcastle, 
parading  their  banners,  and  compared  them  with  the 
body  of  men  that  I  have  seen  travelling  on  the  same 


errand  in  the  coal  trade,  I  could  not  but  observe  the  Mr.R.Forster. 
.great  difference.   

4233.  You  form  your  opinion  from  a  demon- 
stration  procession  ? — I  form  my  opinion  from  that  and 
from  the  number  of  men  that  I  see  standing  about  the 
different  alkali  works  ;  they  are  all  thin,  diminutive 
men.  '*' 

4234.  You  did  not  form  the  opinion  from  those  who 
were  pretty  regularly  employed    and  earning  good 

-  wages  ? — I  found  it  from  the  general  aspect  of  the 
men.  I  do  not  say  that  there  are  not  men  well  and 
healthy,  and  earning  large  wages. 

4235.  Are  you  the  owner  of  a  large  quarry  ? — 
Yes. 

4236.  I  hope  that  you  find  great  benefit  from  the 
large  population  and  the  very  excellent  stone,  for 
which  you  have  a  high  reputation  ? — No,  I  do  not  ; 
that  is  past  and  gone.  I  did  at  one  time  receive  great 
benefit. 

4237.  A  large  portion  of  your  stone  was  used  for 
condensers  ? — Yes,  but  the  demand  is  not  now  going 
on. 

4238.  What  amount  of  money  did  you  claim  in  the 
action  for  damages  which  you  brought  against  Messrs. 
Pattinson  ? — I  forget  now;  10,000/.  1  believe.  I 
have  the  valuation  made  by  Mr.  Gow,  and  also  oy 
Mr.  Cundy,  which  I  will  put  in  if  the  Commissioners 
think  it  necessary. 


The  witness  withdrew. 


Mr.  Ralph  Carr-Ellison  further  examined. 


4239.  {Mr,  Carr-Ellison.)  It  has  occurred  to  me, 
on  hearing  the  evidence  of  the  last  two  witnesses,  that 
I  could  from  my  own  experience  and  observation 
perhaps  make  a  useful  suggestion  to  show  how  well 
the  principle  may  work  of  an  assessment  of  damages 
by  an  authoritative  public  oiffcer  appointed  by  Govern- 
ment on  the  one  hand,  and  then  leaving  the  persons 
on  whom  those  damages  would  fall  to  apportion  the 
charge  among  themselves.  It  so  happens  that  at  the 
time  of  the  passing  of  the  Tithe  Commutation  Act, 
so  far  back  as  1834,  I  was  deeply  interested  in  tithe 
property,  both  as  a  landowner  and  as  a  titheowner, 
and  I  watched  with  the  greatest  care  at  that  time  the 
progress  of  the  debates  upon  that  Bill ;  it  was  under 
Lord  Althorp,  when  he  was,  I  think.  Home  Secretary. 

4240.  {Chairman.)  He  was  Chancellor  of  the 
Exchequer  ? — Whilst  that  bill  was  passing  through 
the  House  of  Commons  great  perplexities  arose  to 
find  out  how  the  public  assessor  was  to  get  an  agree- 
ment brought  about  to  which  the  landowners  and 
those  who  were  liable  to  pay  tithes  would  submit  with 
general  acquiescence,  and  I  remember  very  well  that 
the  debates  were  adjourned  again  and  again  on  that 


difficult  point,  and  at  last  Mr.  Blamire,  who  was  then 
the  county  member  for  Cumberland,  and  a  man  of 
great  experience  in  county  business,  suggested  that 
the  genei'al  charge  of  a  parish  should  be  assessed  by 
Government  by  a  public  officer,  and  that  then  the 
landowners  should  be  left  to  apportion  the  charge 
among  themselves.  From  the  moment  that  that 
suggestion  was  thrown  out  the  Government  adopted 
it,  and  the  progress  of  the  Bill  went  on  swimmingly, 
and  no  measure  that  has  ever  been  passed  has  worked 
more  smoothly. 

4241.  Do  you  know  how  the  landlords  set 
about  it  ? — Yes.  They  and  their  agents  called  parisli 
meetings.  I  do  not  know  whether  Mr.  Wallace  is 
old  enough  to  remember  it,  but  my  agent  and  the 
agents  of  the  other  gentlemen  in  each  parish  assembled 
with  the  landowners  themselves,  and  they  discussed 
the  matter  amicably  in  a  room,  and  in  general  there 
was  very  little  question  upon  it. 

4242.  Suppose  that  they  could  not  come  to  an 
agreement? — Then  they  generally  referred  it  to  arbi- 
tration. 


Mr.  R. 
Carr-Ellison, 


The  witness  withdrew. 


.  Mr.  William  Ai 

4243.  ( Chairman.)  You  are  chairman  of  the  county 
justices  for  the  east  division  of  Chester  ward  ? — I  am. 

4244.  And  yon  have  known  South  Shields  and  the 
neighbourhood  for  a  very  long  period  ? — Yes. 

4245.  During  that  time  have  you  lived  at  Bent 
House  ? — Yes,  all  that  time. 

4246.  Whereabouts  is  that? — It  is  a  mile  from 
South  Shields,  and  about  a  mile  from  where  we  are  now 
sitting. 

4247.  Have  you  observed  any  changes  for  the 
worse  during  the  last  few  years  ? — Yes,  there  has 
been  a  great  destruction  of  trees  by  the  sulphuric 
vapour. 

4248.  Have  your  hedges  also  suffered  ? — Very 
much. 

4249.  Do  you  trace  the  damage  to  any  particular 
works? — ^Yes,  a  work  called  the  Tyne  Chemical  Com- 
pany, 1  think,  which  is  the  nearest,  and,  I  presume,  the 
one  which  effects  the  damage. 


ERSON  examined.  Mr, 

TF.  Anderson. 

4250.  How  far  is  it  from  your  house  ? — Nearly  a  

mile  ;  three  quarters  of  a  mile  perhaps. 

4251.  Is  there  sufficient  vapour  to  make  itself 
disagreeable  to  the  inmates  of  your  house  ? — The  smell 
of  it  of  course  is  disagreeable  and  an  annoyance. 

4252.  You  are,  I  believe,  also  chairman  of  the  South 
Shields  and  Westoe  Burial  Board  ? — I  am. 

4253.  How  long  has  that  cemetery  been  established  ? 
— About  20  years. 

4254.  Was    it   planted   with   trees  ? — Yes,  fully 
planted  w'th  trees. 

4255.  Did  they  thrive  for  awhile  ? — They  throve 
very  well  for  seven  or  eight  years. 

4256.  What  is  their  present  condition  ?-~Their 
present  condition  is  that  they  are  entirely  destroyed  ; 
they  have  all  gone  to  wreck.  I  do  not  know  that 
there  is  a  living  tree  left,  although  Ave  planted  some 
hundreds  of  trees. 

4257.  Have    you    endeavoured   to   recover  any 
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pecuniary  compensation  ? — Yes  ;  there  was  a  claim  at 
the  time;  the  Tyne  Company  paid  171.  damages. 

4258.  Have  you  made  any  observations  upon  the 
effect  of  these  gases  on  public  health  ? — No,  I  cannot 
say  that  I  have.  I  have  heard  frequent  complaints  of 
people  who  have  said  that  tiiey  have  received  damage, 
that  they  have  been  ill  from  it,  but  I  have  no  particular 
names  to  give. 


4259.  You  have  not  yourself  suffered  at  all  in  con- 
sequence ? — I  have  not. 

4260.  Do  you  wish  to  make  any  other  observations  ? 
—No,  I  have  nothing  more  to  say.  I  shall  be  glad 
to  hear  that  the  law  is  amended  so  as  to  do  away  with 
these  complaints  ;  that  is  all  that  I  have  to  say  about  it. 


The  witness  withdrew. 


Mr.  James  McQueen  examined. 


4261.  (Chairman.)  You  are,  I  believe,  a  gardener  ? 
—Yes. 

4262.  With  whom  are  you  now  ? — Mr.  Fenwick,  of 
Preston. 

4263.  How  far  is  that  from  here  ? — About  a  mile. 

4264.  Have  you  been  acting  as  gardener  anywhere 
else  ? — -Yes,  I  was  with  Mr.  Hunt  too. 

4265.  For  how  long  ? — Two  years. 

4266.  How  far  is  his  residence  from  Ijere  ? — About 
the  same  distance. 

4267.  How  long  have  you  been  in  this  neighbour- 
hood ? — Four  years.  I  have  been  brought  up  in  the 
county  and  have  a  good  knowledge  of  it. 

4268.  Since  you  have  known  this  part  of  the  country 
have  you  observed  any  difference  in  the  trees  ? — Yes, 
a  good  deal,  and  especially  in  the  young  trees  that  are 
planted.  Three  years  ago  I  planted  a  border  with 
evergreens  at  the  back  of  a  wall,  about  four  feet  high  : 
some  of  them,  after  a  time,  I'eached  the  top  of  the  wall, 
but  just  as  they  grew  up  to  the  top  they  caught  the 
south-west  wind,  and  they  all  died  from  the  top  ;  some 
of  them  are  dead  altogether  ;  the  others  do  well  below, 
but  as  soon  as  they  come  to  the  top  of  the  wall  they 
are  done  directly. 


4269.  When  do  the  trees  thereabouts  generally  put 
out  leaves  ? — Generally  in  the  month  of  May,  and 
sometimes  I  have  seen  them  just  throw  out  their  leaves, 
and  when  the  wind  has  come  from  that  direction 
they  would  go  back  directly,  and  I  have,  occasionally, 
taken  them  up  and  shifted  them  to  another  part  of  the 
garden,  where  they  would  qmte  recover. 

4270.  How  far  off  are  the  nearest  works  to  these 
gardens  ? — About  a  mile  I  should  think, — a  mile  and 
a  half  perhaps. 

4271.  Have  you  any  doubt  that  this  damage  was 
caused  by  these  vapours  ? — None  at  all. 

4272.  Have  you  ever  seen  turnips  touched  by  them  ? 
— I  imagine  that  the  turnips  sufPer  considerably. 

4273.  Why  ? — Because  I  have  noticed  that  when 
the  wind  is  from  that  direction  sometimes  the  turnips 
go  off  altogether  ;  they  begin  to  turn  yellow  in  the  leaf, 
and  when  you  examine  them  you  find  them  rotten  at 
the  bottom  ;  that  frequently  happens  when  the  wind 
is  in  that  direction,  and  I  entirely  attribute  it  to  the 
vapour.  Even  a  common  gooseberry  bush,  which  is  a 
native  of  the  country,  will  not  thrive  when  exposed  to 
that  vapour. 


The  witness  withdrew. 


Mr. 
W.  I.  Hedley. 


Mr.  William  Irvin  Hedley  examined. 


gardener 


here  ? — 


4274.  (Chairman.)  Are  you 
Yes. 

4275.  In  whose  employment  ? — I  was  at  Chirton. 

4276.  For  how  long  ? — I  was  four  years  at  Chirton. 

4277.  Have  you  been  in  the  neighbourhood  any- 
where else  besides  that  ? — Since  I  was  at  Chirton  I 
have  been  at  Mr.  Shotten's,  and  I  am  there  now. 

4278.  Have  you  observed  the  effect  of  these  vapours 
upon  the  plants  ? — Yes. 

4279.  Will  you  state  what  you  have  observed  ? — 
The  trees  are  always  killed  on  the  south-  west  side.  I 
have  seen,  when  the  wind  keeps  out  of  the  south-west, 
that  they  would  do  well  in  the  spring  for  a  good  few 
weeks,  and  in  one  night  they  would  change,  and  the 
leaves  would  all  be  put  off. 

4280.  When  the  trees  were  sheltered  from  the 
south-west  wind  they  did  well ;  how  did  the  plants 
do  ? — If  there  happened  to  be  bushes  in  that  direction 
the  end  ones  suffered. 


4281.  You  have  no  doubt  that  this  damage  was  com- 
mitted by  the  vapours  ? — I  have  not  the  slightest 
doubt  about  it. 

4282.  Have  you  ever  suffered  any  inconvenience 
from  the  vapour  yourself? — 1  do  not  know,  but  at 
Chirton,  when  I  put  my  head  out  of  the  window,  it 
was  very  strong  at  about  11  o'clock  at  night,  never 
much  in  the  day. 

4283.  You  did  not  suffer  in  health  ? — Never. 

4284.  Did  it  affect  those  who  were  working  in  the 
garden  at  all  ? — I  do  not  know  whether  that  particular 
gas  affected  them  or  not.    I  could  not  say  for  that. 

4285.  You  have  never  seen  them  stop  work  from  it  ? 
— Never. 

4286.  (Professor  Roscoe.)  In  the  month  of  June, 
in  one  particular  year,  did  the  leaves  drop  off? — Yes. 

4287.  In  what  year  was  that  ? — It  is  two  years  last 
June. 


The  witness  withdrew. 


Adjourned  to  Monday  next  at  10  o'clock,  at  Newcastle-upon-Tyne. 
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NEWCASTLE-UPON-TYNE. 


Monday,  23rd  October  1876. 

Present  : 


The  Eight  Honoukable  LORD  ABERDARE  in  the  Chair. 

Admiral  W.  W.  Hornby. 

Gerald  A.  R.  FitzGerald,  Esq.,  Secretary. 


The  Right  Honourable  Earl  Percy,  M.P. 
The  Honourable  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 


Dr.  Joseph  Foster  Armstrong  examined. 


4288.  {  Chairman^  You  are  a  physician  ? — I  am. 

4289.  You  are  honorary  surgeon  to  the  South 
Shields  and  Western  Dispensary  ? — I  am. 

4290.  And  to  the  Ingham  Infirmary  ? — Yes. 

4291.  How  long  have  you  resided  in  South  Shields 
— Twenty  years. 

4292.  How  long  have  you  been  in  practice  ? — Since 
1862. 

4293.  I  think  that  you  were  a  pupil  there  before 
you  were  in  practice? — I  was  a  pupil  on  my  first 
residence  in  Shields. 

4294.  Where  do  you  reside  ? — In  Victoria  Terrace, 
South  Shields. 

4295.  Are  you  well  acquainted  with  all  the  chemical 
works  ? — I  am. 

4296.  Which  are  the  principal  ones  round  you  ? — 
The  principal  chemical  works  are  those  belonging  to 
the  Jarrow  Chemical  Company.  Those  nearest  to  my 
residence  are  the  Tyne  Chemical  Works,  at  East 
Jarrow.  I  am  also  acquainted  with  Mr.  Black's 
and  other  works. 

4297.  Are  there  any  works  there  besides  chemical 
works  ? — I  think  that  there  are  some  ironworks  in  East 
Jarrow,  but  I  am  not  acquainted  with  them. 

4298.  How  far  are  those  ironworks  from  you  ? — I 
think  at  least  two  miles. 

4299.  Of  course  your  business  takes  you  a  good  deal 
into  every  part  of  the  town  ? — It  does. 

4300.  By  day  and  by  night  ? — Yes. 

4301.  You  have  therefore  had  many  opportunities 
of  observing  the  state  of  the  atmosphere  ? — I  have. 

4302.  What  is  it  ? — Sometimes  on  a  Sunday,  when 
the  works  are  stopped  in  the  morning,  we  have  one  of 
the  finest  atmospheres,  I  believe,  in  the  north  of 
England.  When  they  are  lit  up  upon  the  Sunday 
evening,  until  they  knock  off  work  on  the  Saturday, 
the  atmosphere  is  in  a  very  cloudy  condition  indeed. 

4303.  Have  you  observed  any  bad  effects  of  the 
vapours  proceeding  from  those  works  on  the  population  ? 
— I  have. 

4304.  Will  you  be  good  enough  to  describe  them  ? 
— I  find  that  patients  who  suffer  from  heart  disease, 
asthma,  tubercular  diseases  of  the  chest,  and  all  chest 
affections  are  aggravated  very  greatly  by  the  effect  of 
those  gases  upon  the  lungs. 

4305.  Have  you  observed  it  especially  in  those 
cases  ? — Yes  ;  and  I  also  believe  that  it  affects,  in  a 
very  injurious  way,  the  tender  lungs  of  infants, 
especially  those  below  one  year  old. 

4306.  Have  you  a  large  infant  mortality  ? — We 
have.  In  South  Shields  the  infant  mortality  is  about 
166  to  every  1,000  children  born. 

4307.  What  do  you  call  "  infant "  there  ?— Below 
one  year.  In  Hebburn  it  is  240,  in  Jarrow  170. 
The  average  of  England  is  140. 

4308.  That  140  takes  in  the  country  as  well  as  the 
town  districts  ? — Yes. 

4309.  Have  you  compared  the  infant  mortality  of 
these  districts  with  that  in  town  districts  similarly 
situated  in  all  respects  except  as  regards  the  nature  of 
the  works  ? — I  did  so  three  years  ago.  Then  our  infant 
mortality  was  above  the  average  of  towns  of  a  like  size 
and  equal  population. 

4310.  To  what  extent  did  it  exceed  it  ? — I  can 
hardly  tell  the  figures  at  the  present  moment. 


4311.  With  what  class  of  towns  do  you  make  the 
comparison  ? — Oldham,  Livei'pool,  and  Newcastle. 

4312.  They  all  being  towns  much  more  populous 
than  yours,  and  therefore  in  that  respect  unfavourable 
to  infant  life  ? — Yes. 

4313.  Are  there  any  other  effects  which  you  observe 
arising  from  the  penetration  of  the  fumes  into  the 
houses  ? — Yes ;  I  have  found  my  patients  near  the 
works  sometimes  complain  that  they  have  not  been 
able  to  sleep  at  night.  It  has  produced  headache  and 
difficulty  of  breathing. 

4314.  Have  you  ever  felt  any  such  sensations  yourself  ? 
— I  have  never  felt  them  at  night ;  I  have  sometimes 
felt  in  the  street  a  sensation  of  a  choky  disagreeable 
nature.  It  affects  first  the  eyes,  causing  smarting, 
and  it  produces  an  effect  upon  the  windpipe,  and  a 
spasmodic  cough.  I  generally  find  these  gases  let  off 
more  at  night  than  during  the  day. 

4315.  Have  you  much  sulphuretted  hydrogen  let  off 
in  your  neighbourhood  ? — Occasionally  we  have.  In 
murky  still  weather  it  settles  round  over  houses  in  a 
very  offensive  way. 

4316.  What  gives  rise  to  this  sulphuretted  hydrogen  ? 
— Do  you  mean  in  a  chemical  point  of  view  ? 

4317.  Yes.  What  works  or  portions  of  works 
emit  it  ?  Does  it  arise  from  the  waste  heaps  ? — It 
does.  The  gases  which  are  most  offensive  come  from 
the  chimneys.  They  are  frequently  let  off,  however, 
without  ever  having  entered  the  chimneys. 

4318.  Have  you  observed  the  effect  of  the  vapour 
upon  horses  ? — Yes.  I  find  my  horses  snort  and 
prick  their  ears,  and  sometimes  it  is  very  difficult  to 
get  them  past  the  works.  That  is  due  to  the  chlorine 
gas  being  let  oflT.  They  have  a  particular  objection  to 
chlorine  gas. 

4319.  Not  to  the  noise  ? — Not  to  the  noise  ;  it  is 
a  very  quiet  street.  They  smell  the  gas,  and  begin  to 
be  restive  and  prick  their  ears. 

4320.  Do  you  find  the  gases  prevail  more  at  one 
time  than  at  another  ? — They  do.  I  have  observed 
them  more  particularly  let  off  between  three  and  four 
in  the  morning. 

4321.  Is  that  due  to  the  state  of  the  atmosphere,  or 
to  the  manner  in  which  the  trade  is  conducted  ? — It 
is  due  to  the  time  nt  which  they  let  off  the  gases. 

4322.  Do  you  observe  any  effects  upon  any  of 
your  plate  or  any  other  property  ? — Yes.  As  to  my 
silver  I  find  that  there  is  no  keeping  it  clean  in  the 
house  ;  it  blackens  immediately.  Picture  frames, 
picture  rods,  and  all  the  paint  in  the  house,  and 
fenders,  and  all  steel  works,  are  rusted  in  a  very  short 
time. 

4323.  Including  your  surgical  instruments? — My 
surgical  instruments  are  most  difficult  to  keep  clean. 
I  had  to  get  special  cases,  even  in  drawers,  to  keep 
them  at  all  in  a  fit  state  ;  there  was  a  thin  film  of  rust 
coming  over  them. 

4324.  Have  you  a  garden  ? — I  have. 

4325.  Has  it  suffered  at  all  ? — Yes,  very  greatly. 
Eight  years  ago  it  was  planted  with  all  sorts  of  shrubs 
and  trees  ;  they  have  all  been  poisoned,  and  have 
been  replaced  by  elder  trees.  Hardly  any  flowers 
will  thrive  in  my  garden  except  a  few  hardy  plants, 
which  are  replaced  every  year  ;  they  will  not  stand 
the  winter. 

4326.  Have  you  observed  the  effect  upon  vegeta- 
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Dr.  J.  F.  t'oii  ?— Yes,  in  the  whole  district.  It  is  injured  year 
Armstrong.     after  year.    In  one  garden  near  my  residence,  which 

  has  not  been  occupied  for  13  or  14  months,  I  counted 

23  Oct.  1876.    39  (lead  trees  last  week,  none  having  been  cut  down. 

4327.  Were  you  residing  there  before  the  Alkali 
Act  of  1863  came  into  operation  ? — Yes,  I  was 
residing  in  South  Shields. 

4328.  Have  matters  got  worse  since  then  ? — I  am 
hardly  a  fair  judge,  because  those  works  near  me, 
and  from  which  I  feel  the  evil  effects,  have  only  been 
in  existence  about  15  years. 

4329.  Then  you  are  not  able  to  say  what  might 
have  been  the  effects  if  there  had  not  been  that  Act  ? 
— No.  It  is  from  the  works  particularly  in  the 
centre  of  the  town  and  of  a  populous  district  that 
we  have  suffered.  The  trees  have  also  suffered  near 
the  cemetery,  near  the  terraces  of  the  town,  and  also 
near  to  Westoe. 

4330.  Have  you  taken  any  means  to  ascertain 
whether  the  Acts  are  properly  carried  out  in  your 
neighbourhood  ? — I  am  not  conversant  with  the 
Acts,  but  I  do  not  think  that  they  are  carried  out. 
I  do  not  think  tliat  the  gases  could  be  let  off  in  the 
way  in  which  they  are  without  entering  chimneys, 
if  the  Acts  were  properly  carried  out.  We  can  some- 
times hardly  see  a  few  yards  before  us.  In  the  streets 
it  is  let  off  wholesale. 

4331.  Is  it  gas  or  steam? — It  is  a  combination  of 
chlorine  and  steam. 

4332.  Is  it  not  gas,  which  makes  its  way  through 
the  chimney,  but  is  let  off  at  lower  portions  of  the 
works  ? — It  is  let  off  in  the  immediate  vicinity  of  the 
manufactory,  without  entering  the  chimney.  I  reason 
from  that  that  the  Act  is  never  carried  out,  for  I  do 
not  think  that  the  Act  would  allow  those  gases  to 
be  discharged  in  the  wholesale  way  in  which  they 
are  discharged  v/ithout  entering  the  chimney. 

4333.  These  are  gases  which  have  not  proceeded 
into  the  condensing  apparatus  ? — They  have  not. 

4334.  Do  you  suffer  from  coal  smoke  ? — To  a 
minor  degree  we  do.  Perhaps  we  have  got  accus- 
tomed to  that,  and  do  not  take  so  much  notice  of  it, 
because  it  is  of  daily  occurrence,  and  it  does  not 
offend  our  nasal  organs  so  much  as  the  noxious  gases 
do. 

4335.  Have  you  endeavoured  to  put  the  local 
authorities  into  action  ? — We  started  an  association 
some  years  ago,  and  tried  to  bring  the  corporation 
to  prosecute  those  works,  and  to  make  a  stand  against 
this  gas  being  continually  let  off.  We  remonstrated 
on  several  occasions  with  the  works,  and  at  last  we 
succeeded  in  getting  the  corporation  to  move  in  the 
matter.  They  brought  an  indictment  against  the 
works ;  but  the  local  influence  in  the  corporation 
is  so  great  that  it  is  very  bad  to  move.  The  indict- 
ment was  eventually  withdrawn  without  any  pro- 
ceedings Vicing  taken. 

4336.  With  that  effort  the  local  authorities  have 
been  content? — They  have.  We  formed  this  asso- 
ciation among  ourselves,  and  it  was  eventually  broken 
up  ;  we  found  that  we  could  really  do  nothing. 

4337.  Have  you  yourself  ever  communicated  with 
the  inspector  or  sub-inspector  ? — I  have. 

4338.  With  what  effect  ? — I  have  not  communi- 
cated with'  regard  to  the  alkali  works,  but  I  have 
communicated  on  several  occasions  with  regard  to 
the  brick-kilns  which  have  been  opened  near  my 
residence. 

4339.  But  the  alkali  works  are  under  his  inspection, 
and  the  brick-kilns  are  not  ? — I  thought  that  you 
were  alluding  to  our  local  inspector  of  nuisances. 
I  never  communicated  with  the  inspector  of  the 
alkali  woi'ks. 

4340.  But  you  have  communicated  with  the  local 
inspector  as  to  the  brick-kilns  ? — On  several  occasions 
I  have  gone  to  my  friends  in  the  corporation,  and 
explained  to  them  the  nuisance  from  which  we  are 
suffering,  and  they  have  spoken  about  it  in  tlie 
council  meetings,  but  I  have  never  gone  further  than 
that. 

4341.  (Earl  Percy.)  With  regard  to  the  associa- 


tion of  which  you  have  spoken  as  having  been  formed 
for  preventing  these  noxious  gases  from  escaping, 
why  did  not  you  yourselves  prosecute  as  an  associa- 
tion ? — We  found  it  a  very  invidious  tniig  to  conduct 
prosecutions  ourselves;  we  made  ouiscsl/es  enemies; 
and  It  never  answered,  partly  from  tne  expense  of 
it,  and  partly  because  we  came  to  the  conclusion  that 
it  would  not  do  for  private  societies  to  spend  their 
money  in  prosecutions  of  this  character. 

4342.  But  if  you  could  not  move  the  public 
authorities  to  take  the  matter  up,  would  it  not  have 
been  better  to  have  done  it  yourselves  ? — We  con- 
sidered all  that,  and  we  came  to  the  conclusion  that 
we  had  better  let  it  alone. 

4343.  Have  any  steps  been  taken  with  regard  to 
coal  smoke  ? — Yes ;  there  have  been  several  firms 
brought  before  the  magistrates  recently,  and  fined  on 
account  of  making  dense  smoke  over  the  periods 
allowed  by  the  last  Act. 

4344.  Has  that  had  a  beneficial  effect  ? — I  think 
not  much.  They  are  never  fined  above  3/.  or  4/.,  and 
I  do  not  think  that  is  of  very  much  consequence  to 
large  works ;  the  owners  probably  find  it  cheaper  to 
pay  the  fines  than  abate  the  nuisance. 

4345.  You  have  spoken  of  the  infant  mortality  in 
your  district  being  larger  than  that  of  Newcastle  ? — ■ 
I  am  not  very  clear  upon  that  point.  I  know  that 
1  went  carefully  into  it  three  years  ago,  and  came  to 
the  conclusion  that  the  death  rate  in  South  Shields 
was  above  what  it  ought  to  be,  but  I  have  not  the 
statistics  by  me.  Our  medical  officer  of  health  is 
here,  and  will  be  able  to  give  the  correct  statistics. 

4346.  You  do  not  want  your  statement  taken  down 
that  the  death  rate  in  South  Shields  is  larger  than 
in  Newcastle  ? — No.  At  Hebburn  it  is  240,  and  the 
average  in  England  is  140 ;  it  is  100  more  than  the 
average  of  England. 

4347.  (Chairman.')  To  Avhat  do  you  attribute  the 
great  disproportion  between  Hebburn  and  South 
Shields  ? — I  attribute  it  to  the  alkali  works  being 
very  dense  there,  and  the  crowded  nature  of  the 
population. 

4348.  Are  they  worse  lodged  on  the  whole  than 
in  South  Shields  ? — I  believe  that  they  are.  They  are 
a  moveable  population,  and  they  crowd  into  houses  as 
soon  as  they  are  built ;  and  the  air  is  not  good. 

4349.  Are  the  houses  frequently  between  the 
works  ? — I  believe  that  they  are  very  near  to  the 
works. 

4350.  And  down  by  the  river  side  ? — Yes. 

4351.  And  that  is  not  so  much  the  case  in  South 
Shields  ? — We  have  a  fixed  population  in  South 
Shields.  Some  parts  of  the  town  are  better  ventilated. 

4352.  Do  you  consider  that  your  population  in 
South  Shields  is  better  lodged  than  in  Hebburn  ? — 
Yes. 

4353.  Do  you  principally  attribute  the  larger 
infant  mortality  in  Hebburn  to  that  ? — Very  con- 
siderably. 

4354.  Is  the  character  of  the  business  the  same  ? 
—No. 

4355.  (Mr.  Stevenson.)  Is  not  the  population  of 
South  Shields  merely  maritime ;  does  not  it  consist 
of  seafaring  people  ? — There  are  steam-boat  owners, 
and  shipowners,  sailors,  and  a  very  mixed  population. 

4356.  Whereas  at  Hebburn  it  is  entirely  a  manu- 
factuinng  population  ? — Yes. 

4357.  Attracted  there  by  the  works  ? — Yes,  and 
by  the  employment. 

4358.  How  far  is  the  manufactory  of  which  you 
complain,  in  the  middle  of  the  town,  from  your  house  ? 
— I  think  about  300  yards. 

4359.  Do  you  think  that  if  the  provisions  of  the 
Alkali  Act  were  enforced  which  require  that  the 
best  practicable  means  shall  be  used  for  preventing 
the  escape  of  chlorine  and  sulphuretted  hydi'ogen  as 
well  as  of  muriatic  acid,  you  would  have  to  complain 
as  you  have  been  doing  ? — No ;  we  should  not  have 
to  complain  as  we  have  been  doing. 

4360.  Do  you  think  that  the  present  state  of  things 
arises   from   defective   apparatus,   or   disrepair  of 
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apparatus  ? — I  believe  that  it  does  to  a  very  great 
extent,  and  carelessness  in  the  management. 

4361.  What  remedy  would  you  suggest  in  order 
to  secure  that  greater  care  should  be  taken,  and  the 
works  kept  in^better  repair  for  the  future  ? — That 
the  Alkali  Act  should  be  steadily  enforced. 

4362.  But  you  have  never  applied  to  the  inspector  ? 
— No,  I  never  did. 

4363.  You  complain  most,  I  think,  of  chlorine  gas  ? 
— Chlorine  gas  principally,  and  sulphuretted  hydrogen. 

4364.  These  gases  are  both  included  in  the  amend- 
ing Alkali  Act  as  being  under  supervision,  and  as  to 
the  escape  ? — I  think  that  as  long  as  works  are  in 
the  centre  of  a  large  population,  as  these  works  are 
situated,  there  will  always  be  complaints. 

4365.  Was  not  it  the  case  that  in  the  indictment  for 
nuisance  of  which  you  spoken,  the  corporation  with- 
drew the  indictment  upon  condition  that  there  was  to 
be  a  change  of  proprietary  ? — I  never  heard  of  any 
condition. 

4366.  But  the  two  things  came  together,  did  they 
not  ? — The  works  were  changing  hands.  They  were 
unsaleable  until  the  indictment  was  withdrawn.  That 
was  the  statement. 

4367.  The  corporation  consented  to  withdraw  the 
indictment  in  the  hope  that  the  new  proprietary  would 
manage  matters  better  ? — I  find  them  as  bad. 

4368.  Do  you  tind  things  as  bad  there  as  pre- 
viously ? — When  they  are  in  full  work  I  find  things  as 
bad  as  they  were  before.  Within  two  months  of  the 
time  of  that  indictment  being  withdrawn,  I  think 
they  were  worse  than  they  were  before. 

4369.  {Admiral  Hornby.)  I  think  you  said  that  you 
observed  a  very  perceptible  difference  on  the  Sunday, 
when  these  alkali  works  were  not  working  ? — Yes  ;  I 
observed  it  last  Sunday  ;  that  in  the  morning  the 
atmosphere  was  a  bright  clear  atmosphere,  with  a 
blue  sky  ;  and  that  in  the  afternoon,  when  they  lit  the 
works,  it  was  overclouded. 

4370.  As  a  general  rule,  do  the  alkali  works  close 
from  Saturday  evening  to  Sunday  evening  ? — I  think 
that  they  allow  their  manufactories  to  cease  work  until 
the  Sunday  evening,  and  begin  to  light  up  their  fires 
and  get  things  into  work  for  the  Monday,  but  they 
are  always  lit  up  again  on  the  Sunday  afternoon. 

4371.  {Mr.  Stevenson.)  You  speak  of  that  par- 
ticular manufactory  ? — Yes.  I  am  not  conversant 
with  others.  That  comes  under  my  immediate  ob- 
servation. I  see  all  the  chimneys  from  my  Avindow, 
and  therefore  I  am,  of  course,  always  observing 
them. 

4372.  But  as  a  general  rule  do  they  close  on 
Sunday  ? — I  could  not  state. 

4373.  {Mr.  Wilbraham  Egerton.)  Have  you  ob- 
served any  diminution  in  the  emission  of  noxious 
gases  during  the  last  two  years  ? — I  have.  I  attribute 
that  to  the  works  not  being  in  full  employment. 

4374.  When  did  you  first  perceive  that  the  health 
of  the  population  was  affected  by  noxious  vapours  ? 
— I  never  observed  it  until  those  works  were  opened 
near  to  me,  and  then  on  several  occasions  the  matter 
was  brought  prominently  before  my  notice. 

4375.  Did  you  ever  go  over  any  of  the  alkali 
works  ? — No.  Some  of  my  patients  were  obliged  to 
leave  the  town ;  others  continued  their  residence 
further  away  from  the  works. 

4376.  Are  you  aware  of  any  sulphuric  acid  going 
into  the  drains  or  into  the  river  near  your  re- 
sidence ? — I  have  sometimes  been  led  to  suppose  that 
the  waste  of  sulphuric  acid  was  let  off  into  the  drains. 
I  have  seen  an  escape  of  gas  from  the  drain,  but  it 
was  a  drain  through  some  waste.  There  was  a  pond 
covered  over  with  alkali  waste,  and  the  drain  was 
from  that  direction. 

4377.  Have  you  seen  gas  arising  from  untrapped 
drains  ? — Yes.  In  passing  our  gas  works,  I  have  seen 
sulphuretted  hydrogen  arising  very  offensively  from 
a  drain  which  came  from  the  alkali  waste  above. 

The  witne 


.4378.   And  I  suppose  that  children   playing   in      jjr.  J.  F. 
the  street  would  be  very  much  affected  by  it  ? —  Armstrong. 
Yes.    It  is  a  populous  neighbourhood.    There  was  — — 
an  infant  school  within  10  or  20  yai-ds  of  the  place.  ^^''^ 

4379.  Is  that  going  on  now  ?— I  believe  not ;  it  , 
was  goirig  on  three  or  foifii'  years  ago. 

4380.  Were  means  taken  to  trap  that  drain  ? — I 
think  that  it  must  have  been  covered  over,  because  in 
passing  to  and  from  the  station  I  have  not  seen  it 
lately. 

4381.  In  your  own  neighbourhood  do  you  know  of 
any  similar  case  — No.  The  drains  are  all  properly 
trapped,  and  I  do  not  think  that  the  sulphuretted 
hydrogen  could  come  up  through  the  trap. 

4382.  Was  that  before  any  action  was  taken  by  the 
local  board  with  regard  to  the  thorough  draining  of 
the  streets  ? — No  ;  it  was  after  that.  There  has  been 
a  corporate  authority  in  the  town  for  a  great  many 
years. 

4383.  Do  you  think  that  the  Acts  either  for  the 
suppression  of  smoke  or  of  noxious  vapours  should  be 
put  into  operation  by  some  central  authority  rather  than 
by  any  local  authority  ? — -Yes.  I  do  not  believe  that  we 
shall  ever  have  those  Acts  applied  except  from  some 
central  authority.  The  interests  of  manufacturers,  and 
magistrates,  and  corporate  bodies,  are  so  mixed  up  in 
Shields  that  it  is  most  difficult  to  get  a  prosecution 
against  any  works. 

4384.  Is  it  the  same  in  the  neighbouring  town  of 
Newcastle  ? — I  cannot  say  ;  but  I  know  that  it  is  a 
most  difficult  matter  in  Shields  to  get  a  prosecution. 

4385.  In  a  chemical  point  of  view,  you  separate  the 
effect  of  coal  smoke  from  that  of  the  noxious  vapours 
proceeding  from  alkali  works  ? — Yes.  I  have  not 
heard  any  of  my  patients  complain  of  suffering  from 
coal  smoke. 

4386.  ( Chairman.)  When  you  say  that  you  would 
transfer  the  supervision  of  those  vapours,  coal  smoke 
and  other  noxious  vapours,  from  the  local  authorities 
to  the  central  authorities,  would  you  also  transfer  the 
cost  of  carrying  the  Acts  into  operation  from  the 
local  to  the  central  authorities, — the  cost  of  paying 
the  officers  ? — I  should. 

4387.  Why,  because  local  authorities  neglect  their 
duty,  should  you  throw  the  charge  upon  the  general 
revenue  ? — I  find  that  local  authorities  are  very  chary 
indeed  about  giving  salary,  or  parting  with  the 
corporate  money.  The  ratepayers  bring  an  influence 
to  bear  upon  them,  and  there  is  always  a  great  cry 
about  any  little  expense  in  the  matter. 

4388.  YovL  think  that  they  would  not  pay  the 
oificeis  sufficient  salaries  ? — I  think  not.  It  was  a 
a  most  difficult  thing  in  Shields  to  get  our  corporate 
authorities  to  appoint  a  medical  officer  of  health  ;  it 
was  put  off,  I  believe,  to  the  very  last. 

4389.  Considering  that  these  sort  of  nuisances  are 
very  localized,  do  you  think  it  fair  that,  while  the 
local  authority  paid  for  supervising  them,  the  Govern- 
ment should  appoint  the  men,  and  fix  the  proper 
salaries  for  them  — If  they  could  do  it,  I  see  no  difficulty 
in  the  matter. 

4390.  You  stated  that  you  once  applied  to  a  local 
inspector  as  to  the  nuisance  arising  from  brick-kilns. 
What  is  the  reason  why,  suffering  in  a  still  greater 
degree  from  the  alkali  works,  and  believing  that  the 
Acts  were  not  observed,  you  did  not  apply  to  the 
Government  inspector  under  whose  charge  those 
works  were  ? — I  have  gone  to  the  manager  of  the 
works  occasionally,  and  explained  to  him  what  the 
nuisance  to  us  was,  and  he  has  always  promised  to 
amend  it ;  but  I  did  not  think  of  writing  to  the 
Government  inspector  because  he  lived  at  a  distance 
(Newcastle-on-Tyne),  ten  miles  from  here,  and  I 
thought  he  might  come  at  an  hour  of  the  day  when 
the  gases  were  not  let  off  or  when  the  wind  v/as  high 
and  carrying  them  away  from  the  town,  and  that  he 
Avas  not  likely  to  visit  the  works  complained  of  during 
the  night,  when  the  offensive  gases  were  most  felt. 

3  withdrew. 


39887. 


T 


146 
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Rev.  The  Rev.  E.  E.  Hooppell, 
R.  E.  Hooppell, 

LL.D.,  4'391.  {Chairman.)  You  were  formerly  head  master 

F.K.A.S.  of  the  Winterbottom  Marine  College  in  South  Shields  ? 

23  Oct.  1876.       ^2,92.  You  are  now  rector  of  Byers  Green,  in  the 
county  of  Durham  ? — I  am. 

4393.  Did  you  reside  long  at  South  Shields  ? — 15 
years. 

4394.  During  that  time  did  you  observe  the  elFect 
of  the  vapours  arising  from  the  works  on  the  health 
of  the  population  ? — I  observed  the  effect  on  myself 
and  on  members  of  my  own  family. 

4395.  Will  you  proceed  to  describe  it  ? — There 
were  frequent  exhalations  of  disagreeable  gases,  which 
it  was  extremely  unpleasant  to  have  to  breathe  and  to 
suffer  from,  and  frequently  producing  more  discom- 
fort than  the  mere  unpleasantness, — producing  head- 
ache, and  sickness,  and  coughing. 

4396.  Was  the  effect  such  as  to  produce  anything 
like  serious  illness  ? — I  cannot  say  that  the  effect  was 
such  as  to  produce  serious  illness.  I  cannot  at  this 
moment,  at  any  rate,  mention  any  case  of  serious  illness 
caused  by  it ;  but  I  think  that  the  constant  discomfort, 
and  the  very  frequent  headaches,  and  the  great 
amount  of  nausea  caused,  and  the  difficulty  of  breathing, 
produced  a  very  serious  evil.  For  years  one  could  not 
walk  about  the  streets  (I  believe  that  there  is  a  very 
similar  state  of  things  existing  now)  without  being 
continually  made  very  uncomfortable  with  the  gases, — 
chlorine,  and  sulphuretted  hydrogen,  and  muriatic  acid 
gas.  Tn  East  Jarrow  particularly,  which  is  a  district, 
I  think,  within  the  municipality  of  South  Shields,  but 
at  some  distance  from  the  part  where  I  lived,  and 
from  where  the  Winterbottom  Marine  College  was, 
the  gases  were  very  bad.  I  frequently  had  occasion 
to  go  to  East  Jarrow  in  connection  with  church  ser- 
vices. I  was  a  clergyman  as  well  as  head  master  of 
the  school,  and  frequently  went  to  Jarrow  and  Heb- 
burn  and  other  places  in  the  dischai'ge  of  clerical 
duties,  and  it  was  very  painful  indeed  to  walk  along 
the  road  fi-om  Jarrow  Slake.  I  was  made  unwell,  and 
had  a  suffocating  feeling  at  my  chest.  It  would  have 
been  utterly  impossible  for  me  to  have  lived  there.  I 
do  not 'know  whether  I  may  mention  that  the  late 
rector  of  Jarrow  was  obliged  to  remove  from  JaiTow 
on  account  of  his  wife's  health  ;  it  was  utterly  impos- 
sible for  her  to  retain  her  health,  living  in  the  midst  of 
so  many  poisonous  gases. 

4397.  Did  you  find  these  gases  penetrate  the  houses  ? 
— They  penetrated  the  houses  with  the  greatest  readi- 
ness. I  have  been  waked  up  in  the  night  from  sound 
sleep  by  the  emission  of  these  gases.  They  let  them 
off,  I  believe,  but  of  course  I  cannot  say  for  certain, 
regularly  in  the  night  between  two  and  four  o'clock. 
Some  Httle  time  after  two,  I  think,  is  the  time.  Had 
I  time  to  refer  to  papers  which  I  have  at  home  I  could 
tell  the  exact  time.  On  some  occasions  when  the  gases 
have  been  let  off  there  has  been  a  very  great  accession 
of  disagreeable  and  sickening  gas  in  the  middle  of  the 
night. 

4398.  We  have  heard  from  the  last  witness  of  an 
association  which  was  formed  to  protect  themselves 
from  these  nuisances ;  were  you  a  member  of  that 
association  ? — I  was  a  member  of  that  association,  and 
one  of  the  j^romoters  of  it,  and  I  thought  that  the  last 
witness  hardly  did  justice  to  its  working.  It  was 
formed  by  a  large  number  of  the  residents  of  that  part 
of  South  Shields,  and  they  were  very  energetic  in  their 
action.  They  formed  the  association,  and  waited  on  the 
town  council,  and  they  watched  very  carefully  the 
action  which  was  taken  ;  and  my  own  opinion  is  that 
they  did  a  very  great  deal  of  good  by  their  represen- 
tations to  the  town  council,  and  forcing  the  manu- 
facturers to  take  the  utmost  pains  to  avoid  nuisances. 
In  fact,  I  have  reason  to  know  that  their  action  was 
productive  of  great  good. 

4399.  Did  you  find  any  practical  result  in  a  dimi- 
nution of  the  quantity  of  vapour  escaping  ? — We 
found  the  nuisance  diminished.  The  nuisance  was 
perfectly  intolerable  when  the  association  was  formed  ; 
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and  if  we  had  not  moved  in  the  matter,  myself  and 
the  last  witness's  brother,  Dr.  Leonard  Armstrong, 
who  is  now  a  medical  officer  of  health  in  South 
Devonshire,  and  took  a  large  part  in  the  matter, — if 
we  had  not  moved,  others  would  have  been  obliged  to 
move,  for  the  evil  was  at  that  time  quite  unbearable. 
The  action  of  the  association  did  not  result  in  making 
things  such  as  they  should  be,  but  it  resulted  certainly 
in  diminishing  the  intolerable  nuisance  from  which 
we  were  then  suffering. 

4400.  Did  these  nuisances,  in  your  opinion,  prin- 
cipally arise  from  the  alkali  works  ? — Yes.  There 
were  works  then  very  near  to  the  last  witness's  house 
and  my  house ;  we  lived  near  together. 

4401.  Were  they  alkali  works  ?— Partly  ;  but  I 
believe  that  they  also  prepared  pulp  for  paper  making 
out  of  Esparto  grass,  and  the  very  Avorst  fumes  came 
from  that  manufactory.  It,  I  believe, was  given  up 
after  some  time. 

4402.  Did  you  ever  appeal  for  assistance  to  the 
Government  inspector  ? — I  have  every  reason  to  believe 
that  Dr.  Leonard  Armstrong  did.  It  did  not  occur  to 
me  to  refresh  my  memory  on  that  point ;  but,  speaking 
entirely  from  memory,  I  believe  that  he  wrote  fre- 
quently; and  I  know  that  he  wrote  to  the  Home 
Office,  and  threatened  that  if  the  Town  Council  did 
not  do  their  duty  an  inspector  would  come  down  from 
London  who  would  hold  an  inquiry,  the  cost  of  which 
would  be  thrown  upon  the  town  council. 

4403.  To  whom  did  he  use  that  threat  ? — In  con- 
versation. He  let  it  be  understood  that  the  association 
would  take  that  course.  Might  I  say  a  word  with 
regard  to  black  smoke  ? 

4404.  Have  you  lived  in  districts  in  whicli  coal 
smoke  has  been  very  prevalent  ? — Yes.  I  know  that 
the  black  smoke  of  South  Shields  was  a  great  annoy- 
ance, but  certainly  not  so  great  a  nuisance  as  the  che- 
mical gases.  There  have  been  frequent  prosecutions 
before  the  magistrates  as  to  the  black  smoke. 

4405.  By  individuals  ? — No  ;  by  the  town  council. 
There  is  an  inspector  of  nuisances,  and  the  parties  are 
summoned  ;  but  it  appears  that  there  is  a  difficulty 
with  the  glass  works.  When  I  lived  in  South  Shields 
they  frequently  emitted  a  great  deal  of  black  smoke ; 
and  the  glass  manufacturers  have  told  me  personally, 
and  told  others,  and  made  representations,  I  believe,  to 
the  same  effect  to  the  town  council,  that  they  must 
either  stop  the  making  of  glass,  or  emit  the  smoke. 

4406.  The  coal  smoke  ? — The  coal  smoke. 

4407.  Why  are  glass  manufacturers  in  a  different 
position  with  respect  to  coal  smoke  from  other  manu- 
facturers ? — I  do  not  know.  But  in  consequence,  I 
believe,  of  the  representations  which  they  constantly 
made,  and  that  they  were  trying  means,  if  possible,  to 
diminish  the  emission  of  black  smoke,  I  believe  that 
the  glass  manufacturers  continued  to  emit  it,  and,  as 
far  as  I  know,  continue  to  emit  black  smoke  in  large 
quantities  to  this  day. 

4408.  So  do  most  other  manufacturers,  do  they  not  ? 
— I  think  not.  Many  have  been  prosecuted ;  and  I 
expect,  from  what  I  have  seen  in  the  Shields  papers, 
that  they  have  ceased  to  emit  black  smoke  in  large 
quantities ;  but  I  know  that  as  long  as  it  continues  it 
is  fatal  to  cleanliness, — both  the  cleanliness  of  the 
poorer  classes,  and  also  cleanliness  in  the  houses  of 
the  richer  classes ;  or,  at  any  rate,  a  great  deal  more 
work  is  necessary  on  the  part  of  the  servants. 

4409.  As  to  the  smoke  from  coke  ovens,  have  you 
personal  experience  in  Durham  ? — Yes.  Coke  ovens 
are  built  in  two  patterns.  I  understand  that  an  Act 
was  passed  some  years  ago  by  which  the  old  pattern 
was  entirely  prohibited  in  future  erections,  but  it  ap- 
pears that  there  is  no  provision  to  enforce  the  conver- 
sion of  the  old  pattern  coke  ovens  into  the  new  pattern. 
The  new  pattern  coke  ovens  are  built  with  flues  running 
along,  communicating  with  one  chimney- 

4410.  Do  you  mean  that  that  was  a  local  Act  of 
Parliament,  or  a  general  Act  of  Parliament? — A  general 
one,  I  believe. 


ROYAL  COMMISSION  ON  NOXIOUS  VAPOURS. 


147 


4411.  I  am  afraid  that  you  are  under  some  misap- 
prehension about  it  ? — At  any  rate,  in  the  coke  districts 
it  is  believed  that  that  is  now  law.  There  are  hun- 
dreds of  coke  ovens  in  one  place,  and  the  smoke 
emitted  is  something  frightful, — clouds  obscuriag  the 
sun  at  noonday. 

4412.  Whereabouts  is  that  ? — In  the  neighbourhood 
of  Bishop  Auckland,  near  Byers  Green. 

4413.  How  far  from  the  city  of  Durham  ? — About 
eight  miles  from  the  city  of  Durham. 

4414.  Are  there  not  a  great  many  in  all  directions  ? 
— Yes.  Willington,  about  six  or  seven  miles  on  the 
railway  from  the  city  of  Durham,  is  in  the  centre  of 
the  district,  and  the  evil  can  be  seen  there. 

4415.  Do  you  observe  a  great  difference  between 
those  coke  ovens  conducted  on  the  improved  principle 
and  those  which  remain  conducted  on  the  former 
principle  ? — Very  great  indeed.  In  those  on  the  im- 
proved principle  the  smoke  is  carried  up  a  taU  shaft ; 
and  I  have  reason  to  believe  that  a  very  great  deal  of 
it  is  consumed  in  its  passage  to  that  shaft ;  at  any  rate, 
very  much  less  smoke  is  emitted. 

4416.  What  proportion  of  the  works  is  managed 
according  to  this  improved  principle  ?- — I  should  think 
about  half,  speaking  at  the  moment.  There  are  some 
very  large  ones  on  the  old  principle. 

4417.  Where  they  are  conducted  on  the  old  principle, 
do  they  do  any  manifest  damage  ? — I  think  that  there 
can  be  no  doubt  about  it.  The  country  round  Byers 
Green  and  Willington  was  a  beautiful  country,  diver- 
sified with  hills  and  valleys,  and  well-wooded.  The 
trees  are  going.  There  are  a  vast  number  of  trees 
which  are  quite  dead. 

4418.  As  to  the  districts  in  the  neighbourhood  of 
coke  ovens  conducted  on  the  improved  principle,  have 
you  observed  these  mischiefs  which  you  have  just  been 
describing  ? — Mischief  to  vegetation  ? 

4419.  Yes. — Not  nearly  to  the  same  extent. 

4420.  I  suppose  that  in  reality  coke  ovens  are  con- 
ducted side  by  side,  some  on  the  good  and  some  ou  the 
bad  principle  ?  — Yes,  in  my  own  parish. 

4421.  Have  you  seen  works  conducted  on  the  im- 
proved principle  where  there  were  no  works  on  the 
old  principle  to  disturb  their  effect  ? — Close  to  my  own 
house  there  are  extensive  ranges  of  coke  ovens  on  the 
new  principle,  and  T  do  not  find  the  damage  to  my 
own  trees  and  flowers  very  great.  There  are  exten- 
sive grounds  round  the  rectory  of  Byers  Green,  with  a 
great  number  of  trees ;  and  although  some  of  them 
seem  somewhat  damaged,  it  is  nothing  compared  with 
the  effect  on  similar  vegetation  in  the  neighbourhood 
of  those  coke  ovens  conducted  upon  the  old  principle. 

4422.  What  is  the  effect  of  the  fumes  arising  from 
coke  ovens  ?  Is  it  similar  in  all  respects  to  that  pro- 
duced by  the  smoke  of  chemical  works  ? — -No  ;  it  is  not 
nearly  so  bad.  The  coke  ovens  emit  sulphurous  fumes 
as  well  as  black  smoke,  and  they  are  disagreeable,  but 
nothing  like  sulphuretted  hydrogen,  chlorine,  or  muri- 
atic acid  gas. 

4423.  That  is  so  far  as  the  sensation  is  concerned  ; 
but  what  is  the  case  so  far  as  regards  the  effects  upon 
vegetation  ? — I  cannot  very  well  say. 

4424.  The  range  of  mischief,  at  any  rate,  is  not 
nearly  so  great  ? — I  think  not  nearly  so  great.  I  do 
not  know  that  the  grass  lands  or  the  corn  are  much 
hurt  by  the  sulphurous  fumes.  But  I  have  only  resided 
for  nine  or  ten  months  in  Byers  Green ;  I  left  Sotith 
Shields  in  Febru.ary  of  this  year.  I  had  several  gar- 
dens in  South  Shields,  where  I  could  get  nothing,  or 
very  little,  to  grow  ;  and  I,  of  course,  attributed  it  to 
the  smoke  and  chemical  fumes.  They  aflected  the 
vegetables  and  flowers.  I  had  several  gardens  attached 
to  the  houses  in  which  I  lived,  and  they  wei-e  an  actual 
wilderness. 

442.5.  {Earl  Percy.)  You  think  that  the  association 
which  you  formed  in  South  Shields  did  some  useful 
work  ? — I  am  sure  of  it.    They  did  very  useful  work. 

4426.  In  what  way  did  they  work  ? — In  influencing 
the  town  council,  and  in  making  the  manufacturers 
more  careful. 

4427.  What  did   the  town  council  do  under  the 
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influence  which  you  brought  to  bear  upon  them  ? —  Rev. 
You  have  heard  that  they  indicted  one  of  the  companies  ^-J^^ovpipci, 
for  a  nuisance.  F  R  A  S 

4428.  And  withdrew  that  indictment  ? — But  there  ! 

was  a  change  of  proprietary,  as  .Mr.  Stevenson  re-    23  Oct.  187G. 

minded  the  last  witness.  >In  fact,  the  former  company  

said  that  the  town  council  had  ruined  them  by  their 
continually  troubling  them,  and  at  last  indicting  them. 

It  was  not  the  case  that  they  ruined  them,  but  they 
brought  the  charge. 

4429.  Are  we  to  understand  that  in  a  district  which 
suffers  very  much  from  noxious  vapours,  the  action  of 
a  public  body  threatening  an  indictment,  which  it 
withdraws,  is  sufiUcient  to  make  a  very  valuable 
difference  ? — This  association  existed  for  several  years. 
It  was  in  1 869  or  1 870  that  it  was  formed,  and  it  brought 
all  the  influence  that  it  could  to  bear  upon  the  local 
authorities.  It  was  an  influential  association ;  very 
many  of  the  influential  residents  in  the  town  were 
members  of  it ;  and  they  were  evidently  determined 
to  do  all  that  the  law  could  possibly  enable  them  to  do. 
They  did  not  want  to  put  the  law  in  force,  as  it  was 
an  invidious  thing  to  do,  unless  they  were  obliged. 
The  good  which  they  did  was  by  the  influence  which 
they  exerted  on  the  local  authorities  and  on  the  manu- 
facturers, who,  undoubtedly,  were  far  more  careful  in 
consequence  of  the  formation  of  that  association  and 
its  work. 

4430.  Then  you  think  that  the  manufacturers  are 
so  far  amenable  to  persuasion,  that  addressing  them  in 
the  way  in  which  this  association  did  was  sufiicient 
really  to  abate  the  nuisance  ?  — I  do  not  wish  to  be 
misunderstood.  The  nuisance  was  perfectly  illegal; 
it  was  perfectly  intolerable.  We  knew  the  manufac- 
turers intimately,  and  the  leading  men  connected 
with  these  works  and  others,  and  everybody  knew  the 
result  of  the  influence  which  we  brought  to  bear  upon 
upon  them.  It  most  certainly  did  dimin  ish  the  nuisance 
to  a  great  extent ;  that  is  quite  intelligible.  I  do  not 
want  to  be  misunderstood. 

4431.  What  I  want  to  get  at  is  this:  there  are 
certain  complaints  made  now  that  districts  suffer  from 
the  escape  of  noxious  vapours,  •  What  I  want  to  know 
is,  whether  those  complaints  arise  from  the  want  of 
power  to  put  the  law  in  force  against  those  who  cause 
these  noxious  vapours,  or  is  it  simply  that  the  law  is 
not  used  ? — ^This  was  before  the  Alkali  Amendment 
Act, 

4432.  Even-  before  the  Amendment  Act  you  had 
sufficient  power  to  diminish  the  nuisance  in  your  owu 
district  ? — To  diminish  it ;  but  that,  I  think,  was  by 
personal  and  social  influence.  We  never  brought  the 
nuisance  down  to  what  it  should  be.  It  continued  far 
greater  than  it  should  have  been.  In  fact,  my  own 
opinion  is  that  there  should  be  no  nuisance.  I  think 
that  manufacturers  should  not  emit  these  noxious 
vapours.  And,  if  I  may  make  a  remark,  it  does  not 
appear  to  me,  nor  to  those  connected  with  the  associa- 
tion with  which  I  am  now  connected,  to  be  sufficient 
to  say  that  the  manufacturers  must  use  the  best 
practicable  means  to  prevent  the  emission  of  these 
noxious  vapour,  but  that  they  should  not  emit  these 
noxious  vapours  ;  or,  if  the  Government  are  of  opinion 
that  a  small  proportion  cannot  be  condensed,  and  that 
some  small  portion  will  escape  if  the  manufacture  is 
carried  on,  then  the  Government  should  name  a  limit, 
and  beyond  that  limit  the  emission  should  not  be  allowed, 
and  should  be  utterly  prohibited. 

4433.  Why  Avas  your  association  broken  up  ? — It 
died  a  natural  death  when  it  had  succeeded  in  greatly 
diminishing  this  intolerable  nuisance.  Meetings 
ceased  to  be  held.  I  do  not  know  that  it  has  ever  been 
properly  broken  up.  I  do  not  know  that  there  was 
ever  any  final  meeting.  It  could  be  resuscitated,  no 
doubt,  at  once,  if  necessary. 

4434.  {Mr.  Stevenson.)  When  you  desire  that  the 
law  should  do  more  than  enact  that  the  best  practicable 
means  should  be  adopted,  what  would  you  have  the 
law  to  say  beyond  saying  that  the  best  practicable 
means  must  be  used  ?  What  can  be  better  than  the 
best  practicable  means  ? — The  question  all  turns  on 
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Bev.         the  word  "  practicable."     The  manufacturers  will  say 
E.E.Hooppell,  that  they  cannot  do  more  than  they  do;  then  the 
LL.B.,       public  have  to  suiJer.     I  think  that  the  emission  of 
I.R.A.a.      noxious  vapours  should  be  absolutely  prohibited ;  or, 
OS  (Jet  1876  Government  are  of  opinion  that  absolutely  to 

~  "  '  prohibit  them  would  be  to  prevent  the  manufacture, 
the  Government  should  assign  a  limit,  as  I  think  they 
have  done  in  the  Alkali  Acts. 

4435.  It  is  the  object  of  this  inquiry  to  ascertain 
whether,  with  regard  to  noxious  vapours,  certain 
additional  limits  might  be  prescribed.  You  seem  to 
desire  that  the  manufacturers  should  be  compelled  to 
do  a  thing  which  may  not  be  possible  ? — I  think 
that  if  the  Government  are  of  opinion  that  it  is  not 
possible  for  manufacturers  to  prevent  the  escape  of  a 
certain  fraction  of  gas,  then  the  Government  should 
assign  a  limit,  and  say  that  more  than  that  must  not 
be  emitted. 

4436.  But  pending  the  discovery  of  any  such 
practicable  limit  which  might  be  made  statutory,  do 
you  think  that  if  the  best  practicable  means  had  been 
introduced  to  prevent  the  escape  of  those  noxious 
gases,  the  evils  of  which  you  complain  might  have 
been  very  much  reduced  ? — I  have  no  doubt  of  it. 

4437.  And  are  you  aware  that  it  is  only  in  the 
last  18  months  that  the  law  has  compelled  the  manu- 
facturers to  adopt  the  best  practicable  means  with 
regard  to  these  gases  ? — Yes,  1  am  aware  of  that. 

4438.  So  that  if  you  had  similar  difficulties  to 
contend  against  again,  you  would  find  the  law  much 
stronger  than  you  have  ever  found  it  before  ? — I  am 
aware  of  that,  and  am  thankful  that  that  is  the  case. 

4439.  In  what  year  was  the  nuisance  so  bad  as  you 
have  described  it? — I  think  about  1869. 

4440.  That  was  when  works  were  going  on  which 
have  since  been  abandoned  ? — Yes. 

4441.  Do  you  remember  complaints  about  the  same 
time  of  the  Gas  Company,  as  regarded  the  manufac- 
ture of  sulphate  of  ammonia? — Yes;  I  think  that 
there  was  a  nuisance  arising  from  it. 

4442.  And  the  production  of  sulphuretted  hydrogen 
by  the  acidifying  of  the  gas  liquors  ? — Yes,  I  believe 
that  that  was  the  case. 

4443.  Was  not  that  stopped  ? — I  cannot  speak  to 
that  at  this  moment. 

4444.  At  all  events  you  have  not  heard  of  it  lately 
— I  have  not. 

4445.  You  have  described  the  nuisance  at  Jarrow 
rectory  below  East  Jarrow ;  did  not  that  arise  from 
sulphuretted  hydrogen  from  the  deposit  of  sulphur 
waste  ? — About  the  harbour  it  did  ;  but  I  think  that 
along  East  Jarrow,  going  from  the  Slake  to  Jarrow 
rectory,  it  was  from  the  emission  of  noxious  vapours 
from  the  works  at  East  Jarrow. 

4 146.  Are  you  aware  that  that  rectory  has  become 
uninhabitable  on  that  account  ? — Yes.  I  made  a  note 
to  speak  of  the  tank  process.  The  tank  process  emits 
most  sickening  and  dreadful  fumes.  1  do  not  know 
whether  the  tank  process  comes  under  the  Alkali  Act 
at  all.    The  tank  waste  ought  to  be  carried  out  to  sea. 

4447.  It  does  come  under  that  Act ;  under  the  new 
Alkali  Act  the  best  practicable  means  must  be  used 
to  prevent  the  escape  of  sulpliuretted  hydi'ogen,  which 
is  the  gas  arising  from  the  tank  process,  but  you 
believe  that  it  sliould  be  carried  out  to  sea  .'' — Yes,  I 
thinlc  that  it  should. 

4448.  Did  not  a  great  deal  of  the  nuisance  caused 
by  this  tank  process  arise  from  depositing  waste  at  a 
short  distance  from  the  works  on  the  canal,  which  the 
town  council  succeeded  in  putting  a  stop  to  ? — Yes, 

4449.  So  that  the  town  council  did  a  great  deal 
to  remedy  the  nuisance  ? — I  think  so  ;  I  am  not 
disposed  to  find  fault  with  the  town  council. 

4450.  Was  there  a  want  of  willingness  on  their 
part  to  do  more  than  they  did  ? — I  think  not.  I 
should,  I  think,  give  my  opinion  that  I  am  quite 
opposed  to  centralization  in  the  matter.  I  think  that 
the  local  authorities  should  do  the  work,  with,  of 
course,  an  appeal  to  the  central  authority  if  the  local 
authorities  are  not  inclined  to  do  their  duty,  but  I 
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have  no  complaint  against  the  town  council  of  South 
Shields  in  the  matter. 

4451.  {Admiral  Hornby >t  I  am  not  quite  sure 
whether  you  told  us,  or  not,  whether  you  yourself, 
or  the  association,  have  made  any  complaints  to  the 
Government  inspector? — Dr.  Leonard  Armstrong 
acted  as  secretary ;  I  was  a  member  of  the  committee. 
He  frequently  communicated,  I  know,  with  the  in- 
spector, and  also  with  the  Home  Office ;  he  told  me 
at  the  time,  and  I  might  have  refreshed  my  memory  if 
I  had  thought  that  I  should  be  asked  questions  of 
that  kind,  but  he  told  me  of  his  letters,  and  showed 
them  to  me,  with  the  answers  which  he  got. 

4452.  With  any  good  effect,  as  far  as  you  know  ? — 
An  effect  by  a  pressure  upon  the  town  council  and 
the  manufacturers. 

4453.  I  mean  as  regards  the  Government  inspector; 
you  do  not  perhaps  remember  ? — I  do  not  remember. 
I  think  that  a  willingness  to  do  what  was  right  and 
necessary  was  expressed  both  by  the  Government 
inspector  and  by  the  Home  Office. 

4454.  Are  you  aware  whether  any  prosecutions  have 
ever  taken  place  in  this  district  from  the  Government 
inspector  ? — I  cannot  say. 

4455.  {Mr.  Wilhraliam  Egerton.)  Do  you  know 
what  fines  were  inflicted  for  the  non-consumption  of 
smoke  in  the  prosecutions  which  you  have  men- 
tioned?—I  cannot  say,  but  prosecutions  in  South 
Shields  have  frequently  taken  place  for  the  non 
consumption  of  smoke. 

4456.  Do  you  think  that  those  penalties  are 
sufficiently  high  to  deter  manufacturers  from  allowing 
their  chimneys  to  smoke  ? — I  am  decidedly  of  opinion 
that  tliey  are  not  sufficiently  high. 

4457.  (  Chairman.)  Do  you  know  what  the  amounts 
are  which  can  be  inflicted  ? — Those  authorized  by 
statute,  I  believe,  are  heavy,  but  I  refer  to  the  amounts 
actually  inflicted. 

4458.  {Mr.   Wilbraham  Egerton.)  You  are  now 
speaking  of  the  smoke? — Yes. 

4459.  Do  you  still  think  that  the  local  authority 
should  have  that  power,  if  they  do  not  exercise  the 
power  which  they  have  ? — If  they  do  not  exercise  the 
power  which  they  have,  there  should  then  be  an 
appeal  to  the  Local  Government  Board,  or  the  Home 
Office,  or  the  proper  central  authority;  but  I  think 
that  the  power  should  be  vested  in  the  local  autho- 
rities to  put  the  law  in  force. 

4460.  With  regard  to  the  alkali  works,  do  you 
think  that  the  inspector  should  have  power  1,o  compel 
the  owners  of  works  to  adopt  certain  processes  which 
have  been  proved  to  prevent  or  diminish  the  escape  of 
noxious  gases  ? — No.  I  am  rather  of  opinion  that 
the  Government  should  have  the  power  to  prohibit 
the  emission  of  the  gases,  and  leave  the  manufacturer 
to  adopt  what  means  he  likes.  I  think  that  the:  law 
should  say  either,  "You  shall  not  emit  any  of' this 
gas,"  or  "You  shall  not  emit  more  than  a  certain 
portion,"  and  should  leave  him  to  adopt  the  means. 

4461.  Supposing  that  he  adopted  the  best  process, 
still  the  manufacturer  might,  through  the  carelessness 
of  his  workmen,  allow  more  of  these  gases  to  escape ; 
how  would  you  proceed  against  the  manufacturer  ?— 
I  woidd  make  him  responsible,  because  it  is  con- 
stantly put  upon  the  workmen.  It  is  constantly 
said  that  the  workmen  are  so  careless  that  in  the 
case  of  smoke  they  will  not  fire  the  furnace  propeily, 
and  that  gas  is  emitted  from  the  tanks,  and  so  forth. 
I  would  make  the  manufacturer  entirely  responsible, 
and  he  would  then  get  trustworthy  workmen. 

4462.  As  far  as  I  understand  at  present,  the  manu- 
facturer is  not  very  responsible  ? — No. 

4463.  You  would  then  advocate  an  alteration  of  the  f". 
law,  so  as  to  make  the  manufacturer  responsible  ? — I 
would. 

4464.  With  regard  to  the  coke  furnaces,  can  you 
state  the  name  of  the  patent  or  process  which  con- 
sumes the  smoke  in  the  coke  ovens  ? — I  think  that  it 
is  merely  the  way  of  building ;  I  do  not  know  the 
name  of  it. 

withdrew. 
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4465.  {Chairman.')  You  are  a  physician,  living  in 
South  Shields  ? — 1  am. 

4466.  How  long  have  you  lived  there  ? — Since 
1850. 

4467.  You,  doubtless,  have  observed  the  effect  of  the 
vapours  upon  the  health  of  the  inhabitants  ? — Yes, 
constantly. 

4468.  What  is  the  result  of  those  observatious  ? — 
The  result,  so  far  as  vegetable  life  is  concerned,  is 
this  : — I  suppose  that  you  want;  first  of  all,  the  effect 
upon  vegetable  life. 

4469.  First  of  all,  what  is  the  effect  upon  the  in- 
habitants ? — On  the  inhabitants  the  effect  I  consider 
to  be,  particularly  in  those  cases  where  people  are 
suffering  from  illness,  who  are  not  in  robust  health, 
a  most  prejudical  and  injurious  effect. 

4470.  I  suppose  that  the  effect  of  the  vapours  is  not 
to  increase  the  general  robustness  of  health,  so  as  to 
enable  them  to  withstand  the  effects  of  the  attacks  of 
illness  ? — Not  at  all ;  on  the  contrary,  it  is  likely  to 
reduce  the  physical  stamina. 

4471.  As  to  vegetation,  what  are  your  observations  ? 
— With  regard  to  my  own  premises,  they  are  situated 
about  40  yards  from  the  main  street  of  the  town  to  the 
south. 

4472.  How  far  from  the  nearest  works  ? — About 
40  yards  from  the  cones  of  glass  works  ;  about  500  or 
600  yards  from  the  neai'est  chemical  works. 

4473.  Wlat  are  the  results  of  the  vapours  proceed- 
ings from  these  works  upon  the  vegetation  on  your 
premises  ? — When  I  went  to  live  in  that  house,  in 
1853,  I  had  two  wall  pear  trees  facing  the  south, 
which  not  only  blossomed  but  bore  fruit  so  lately  as 
1855  or  1856. 

4474.  Were  the  glass  works  then  in  operation  ? — 
They  were  not  in  existence.  Now  those  trees  are  both 
dead  ;  one  has  been  cut  down,  and  the  other  remains 
perfectly  black  and  lifeless,  and  of  course  leafless. 

4475.  Do  you  attribute  their  death  to  the  vapours 
from  the  glass  works  ? — Or  some  of  the  alkali  works, 
or  both  combined.  I  attribute  it,  I  think,  to  the 
alkali  works,  because  the  glass  works  were  not  in 
existence  when  those  two  particular  trees  were  de- 
stroyed. 

4476.  Have  you  anything  else  to  say  as  to  the 
vegetation  ? — Yes.  All  round  the  town  you  can  see, 
in  nearly  every  form  of  vegetable  life,  that  it  suffers  from 
the  effect  of  a  vitiated  and  poisonous  atmosphere.  I 
know  that  in  my  own  place  I  cannot  grow  flowers,  and 
that  my  grass  is  not  what  it  ought  to  be,  although  I  have 
expended  a  great  deal  of  labour  and  a  great  deal  of 
money  in  trying  to  make  it  grow,  and  in  trying  to 
cultivate  different  trees  and  shrubs,  which  in  former 
years  I  know  used  to  grow  there. 

4477.  Have  you  suffered  at  all  from  black  coal 
smoke  ? — Yes,  very  much. 

4478.  In  what  way  ? — There  are  glass  works  close 
to  my  place,  as  I  have  just  said,  and  since  1870  four 
cones  have  been  built,  and  there  is  no  proper  appliance 
used  for  the  purpose  of  consuming  that  smoke  ;  con- 
sequently very  many  times  in  the  day  volumes  of  dense 
black  smoke,  as  black  as  anything  that  I  can  men- 
tion.— ink  or  a  hat, — are  evolved. 

4479.  Have  you  done  anything  to  endeavour 
to  protect  yourself  against  all  these  injuries .'' — 
Yes.  I  took  the  opinion  of  counsel,  and  I  employed 
a  lawyei"  about  four  years  ago.  I  spent  between  30/. 
and  40/.,  and  then  I  was  induced  by  counsel's  opinion 
to  withdraw  my  action,  because  the  corporation 
evidently  had  sanctioned  these  glass  works  in  the 
neighbourhood ;  they  had  sanctioned  the  erection  of 
these  cones. 

4480.  What  reason  have  you  for  thinking  that  the 
corporation  have  the  power  to  give  their  sanction,  or 
to  refuse  it,  to  the  erection  of  glass  works  ? — The 
chairman  of  the  Town  Improvement  Committee  told 
me,  when  I  spoke  to  him,  that  he  was  very  much 
opposed  to  it ;  he  advised  that  the  works  should  not 
be  permitted. 
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4481.  I  am  asking  you  what  power  they  have  to  refuse    23  Oct.  1876. 

their  sanction,  or  indeed  why  it  is  at  all  necessary  that   

anybody  should  ask  their  sanction  ? — I  consider  that 

the  corporation  have  po^wer  over  the  establishment  of 
anything  which  is  likely  to  be  a  nuisance  in  the  centre 
of  the  town. 

4482.  There  are  specified  trades  as  to  which  that 
power  exists  ;  but  are  you  of  opinion  that  that  power 
applies  to  all  trades,  whether  specified  in  the  Act  of 
Parliament  or  not  ? — I  believe  that  if  glass  works  are 
wished  to  be  erected  in  the  village  of  Westoe,  the  cor- 
poration would  not  permit  them. 

4483.  I  am  afraid  that  is  a  pleasing  illusion  on 
your  part.  It  is  quite  right  that  you  should  know 
exactly  how  the  case  stands  under  the  general  law, 
because  it  is  very  possible  that  you  may  wish  to  suggest 
some  improvements  in  the  general  law.  Under  the 
Public  Health  Act  the  urban  sanitary  authority  (not 
the  rural  authority)  may  j^revent  the  establishment  of, 
or  any  rate  may  punish  persons  for  establishing,  the 
trade  of  blood-boiler,  bone-boiler,  fellmonger,  soap- 
boiler, tallow-melter,  or  tripe-boiler,  or  any  other 
noxious  or  offensive  trade,  business,  or  manufacture ; 
and  there,  by  implication,  the  law  means  trades  of  a 
similar  character,  but  not  trades  of  a  different  one. 
There  has  therefore  been  a  decision  to  the  effect  that 
brickmaking,  although  in  itself  offensive,  does  not 
come  within  this  section.  I  suppose  that  you  would 
consider  that  glass-making  had  no  immediate  connec- 
tion with  the  trades  mentioned  in  the  section  which  I 
have  read  to  you  ? — We  have  a  special  Act  under 
which  the  town  is  placed,  namely,  the  Town  Improve- 
ment Smoke  Act  of  1853,  which  prevents  the  erection 
of  any  such  places,  if  the  council  determine  against  it. 

4484.  That  is  a  very  different  affair.  What  were 
the  remedial  measures  which  you  took  ? — I  have  taken 
no  remedial  measures.  I  have  summoned  the  parties, 
or  have  had  them  summ  oned,  on  several  occasions  ;  and 
the  authorities  in  the  town,  or  the  local  justices,  have 
always  thrown  cold  water  upon  these  attempted  pro- 
secutions. 

4485.  Do  you  mean  to  say  that  they  have  refused  to 
put  the  law  in  force  ? — They  have  most  constantly. 

4486.  On  the  ground  that  they  did  not  possess  the 
power,  or  on  the  ground  that  they  were  unwilling  to 
proceed  ? — That  they  did  not  wish  to  discourage  trade. 

4487.  Did  the  conduct  of  these  justices  who  refused 
to  put  in  force  a  law  which  they  were  bound  to  enforce  ' 
pass  unnoticed  — I  know  of  no  one  who  took  any 
notice  of  it. 

4488.  Do  you  consider  that  a  magistrate  has  any 
business  to  have  an  opinion  in  a  matter  of  that  sort  ? — 
I  consider  not. 

4489.  Then  why  were  not  proper  representations 
made  ? — We  have  a  stipendiary  now,  who  does  not  act 
in  the  same  way. 

4490.  He  has  been  tried,  has  he? — Y''es. 

4491.  Do  you  remember  proceedings  being  taken 
against  the  Tyne  Chemical  Works  ? — I  remember 
threatened  proceedings  ;  it  did  not  come  to  anything. 

4492.  Were  not  they  commenced  ? — I  do  not  think 
that  they  came  to  anything  in  a  law  court. 

4493.  Are  not  those  the  works  in  respect  of  which 
an  indictment  was  laid  ? — Yes. 

4494.  So  that  so  far  a  prosecution  was  taken  ? — 
It  was. 

4495.  Did  any  good  result  from  that  prosecution  ? 
— For  a  time  the  works  were  closed. 

4496.  Were  they  closed  in  consequence  of  the 
indictment,  or  in  consequence  of  a  negotiation  for  a 
change  of  proprietary  ? — I  believe  that  the  threatened 
procee(hngs  and  the  financial  condition  of  the  conq)any 
combined  to  stop  the  works. 

4497.  Is  there  any  suggestion  which  you  wish  to 
make  with  respect  to  improved  legislation  on  this 
subject? — Do  you  mean  with  regard  to  the  alkali 
works  ? 

4498.  Yes,  with  regard  to  these  nuisances  gene- 
rally ? — Yes.    I  should  like,  so  far  as  the  smoke  is 
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Dr  4  Legat.  concerned,  that  those  who  have  works  and  cones  should 

'    '  be  compelled  to  consume  theu-  smoke. 

23  Oct.  1876.       4499.  There  is  a  law  which,  if  properly  enforced, 

—   would  now  compel  them  to  do  so  ? — Yes.  The  parties 

were  before  the  court  a  short  time  ago,  and  a  penalty 
was  inflicted  ;  but  it  was  so  small  that  it  has  no  effect, 
because  since  then  the  chimneys  have  been  smoking  as 
furiously  as  ever. 

4500.  Then  it  is  not  so  much  from  a  defect  of  the 
law  as  from  a  defect  in  the  enforcement  of  the  law 
that  the  difficulty  arises  ? — I  think  so  entirely,  with 
regard  to  smoke. 

4501.  What  improvement  in  that  direction  would 
you  suggest  ? — An  appliance  to  allow  the  furnaces  to 
be  fed  in  a  different  way. 

4502.  Yes;  but  I  am  talking  about  a  legal  com- 
pulsion. What  unproved  methods  of  legal  compulsion 
would  you  resort  to  ?  I  assume  that  there  is  a  method 
of  consuming  the  smoke,  and  that  it  is  in  fact  in 
practical  use  in  some  manufactures.  You  say  that  it 
is  not  generally  enforced,  because  the  law  is  not  in 
force  with  proper  vigour  ;  what  would  you  do  to 
remedy  that  defect  ? — I  should  Uke  to  have  a  Govern- 
ment inspector  to  visit  those  places  at  intervals,  to 
receive  the  reports  of  aggrieved  individuals,  say  20  or 
or  30  of  the  inhabitants  writing  a  petition  or  an 
application  to  him  to  come  and  visit  certain  works 
when  they  found  that  the  owners  of  those  works  were 
not  doing  what  the  law  compelled  them  to  do ;  and, 
if  after  he  had  visited  the  works,  and  the  owners  had 
been  cautioned,  the  result  was  not  as  it  should  be,  I 
would  then  suggest  that  the  fine  should  be  a  very 
heavy  one. 

4503.  {Earl  Percy.)  Did  you  say  that  the  stipen- 
diary magistrate  acted  in  a  different  manner  from 
that  in  which  the  local  justices  had  been  in  the  habit 
of  doing  ? — Yes ;  he  heard  the  case,  and  fined  the 
parties. 

4504.  What  case  was  it  ? — The  glass  works  case,  as 
to  the  smoke. 

4505.  What  was  the  result  of  it  ? — They  are  smok- 
ing as  furiously  as  ever. 

4506.  In  your  opinion  that  is  owing  to  the  fine 
being  too  small  ? — Yes. 

4507.  Then,  although  the  stipendiary  magistrate 
has  fined  the  offenders  in  some  cases,  whereas  the 
local  justices  did  not  do  so,  still  the  action  of  the 
stipendiary  has  not  been  calculated  entirely  to  remove 
the  grievance  ?— No,  certainly  not. 

4508.  Have  you  repeated  these  prosecutions  ? — I 
have  nothing  to  do  with  them.  The  case  was  con- 
ducted by  the  Medical  Officer  of  Health. 

4509.  Have  these  prosecutions  been  repeated  ? — 
Only  once,  I  believe,  has  the  case  been  in  court.  It 
was  only  about  three  weeks  ago,  and  I  knew  nothing 
of  it  until  the  case  was  institirted  and  in  court. 

4510.  Do  you  know  of  any  reason  why  these  pro- 
secutions should  not  be  repeated  ? — I  think  that  they 
ought  to  be  repeated.  They  would  have  a  very  whole- 
.some  effect.  May  I  supplement  something  about  the 
alkaU  ? 

4511.  {Chairman.)  Certainly. — I  have  stated  in 
my  written  evidence  that  when  the  wind  is  from  the 
south  that  is  the  time  when  I  suff'er  most  from 
muriatic  acid,  sulphurous  acid,  and  sulphuretted 
hydrogen  gases.  Three  weeks  ago  three  of  my  chil- 
dren, who  are  grown  up,  were  awakened  during  the 
night  with  irritation  oi'  the  throat,  and  cough,  and 
oppression  of  breathing.  When  they  came  down  in 
the  morning  they  told  me  of  it.  They  occupied  two 
rooms.  I  have  a  barometer  chart  which  I  keep,  and 
I  find  that  on  that  morning  the  wind  was  south-south- 
west, with  a  moist  foggy  atmosphere,  which  is  just 
the  wind  which  would  bring  the  vapour  from  the 
Tyne  Chemical  Company's  chimneys.  Then,  again,  I 
have  very  frequent  occasion  to  be  out  at  night,  and 
I  have  found  almost  invariably  that  gas  exists  then  in 
greater  abundance  in  the  atmosphere  than  during  the 
day,  which  makes  me  believe  that  gas  is  emitted  in 
larger  quantity  during  the  small  hours  of  the  morning. 

4512.  {Mr.  Stevenson.)  It  is  not  at  all  the  popular 


impression,  I  presume,  that  gas  is  bottled  up  during 
the  day,  and  emitted  during  the  night  ? — No ;  but  I 
think  that  less  care  may  be  taken  during  the  night 
than  during  the  day.  I  do  not  believe  that  the  gas  is 
bottled  up.  I  do  not  believe  that  it  can  be.  I  think 
that  it  is  from  want  of  care  during  the  night  on  the 
part  of  the  workmen. 

4513.  Did  you  not  find  a  considerable  improvement 
in  the  conduct  of  the  workmen  there,  particularly  after 
the  change  of  ownership  ? — There  was  improvement, 
decidedly. 

4514.  What  kind  of  glass  works  are  they  ;  what  do 
they  make  ? — White  glass. 

4515.  Do  you  know  whether  they  use  carbonate  of 
soda  or  sulphate  of  soda  in  their  mixture  ? — I  have 
not  been  in  their  works,  and  cannot  say. 

4516.  When  you  say  that  the  corporation  sanc- 
tioned the  erection  of  the  works  under  their  own  local 
Act,  do  you  know  whether  that  sanction  was  deli- 
berately sought  for,  and  deliberately  granted  ? — Yes. 
I  applied  to  the  borough  surveyor  through 'my  solici- 
tor, who  showed  him  the  minute  book,  stating  that 
the  owners  had  permission  to  erect  glass  cones. 

4517.  Do  you  think  that  that  permission  might 
have  been  refused  ? — I  think  that  it  ought  to  have 
been  refused. 

4518.  Do  you  think  that  the  corporation  could  have 
legally  refused  it  ? — I  think  so.  The  chairman  of  the 
committee  told  me  that  he  thought  that  it  was  a  very 
improper  place  for  glass  works  which  -v^ere  not  in 
existence. 

4519.  Was  it  these  glass  works  which  were  fined 
by  the  stipendiary  magistrate  upon  the  case  being 
brought  before  him  ? — Yes. 

4520.  Would  you  go  so  far  as  to  say  that  the  local 
magistrates,  before  the  stipendiary  came  into  office, 
refused  to  put  the  law  in  force  upon  a  case  actually 
brought  before  them  ? — I  do. 

4521.  Was  the  case  dismissed  ? — I  have  personal 
experience  of  it. 

4522.  Who  prosecuted  ? — I  did,  through  the  in- 
spector of  nuisances,  before  we  had  a  medical  officer 
of  health. 

4523.  And  did  the  case  come  before  the  bench  ? — 
Yes.    They  were  unwilling  to  interfere. 

4524.  Was  the  case  xiismissed  ? — There  was  no 
decision.    The  case  was  dismissed. 

4525.  When  you  say  that  the  works  which  were 
fined  by  the  stipendiary  are  smoking  as  furiously  as 
ever,  that  can  only  arise  from  the  want  of  a  prosecu- 
tion being  instituted  for  a  second  offence  ? — Yes  ;  and 
the  improper  construction  of  the  furnaces,  or  the  want 
of  proper  appliances.  I  came  up  to  Newcastle  last 
Monday  to  see  some  glass  works  here,  where  I  under- 
stood a  new  appliance  had  been  used,  and  I  found  that 
it  was  so.  The  proprietor  asked  me  to  go  and  see 
the  appliance  with  him,  and  said  that  he  would  give 
me  information  about  it ;  and  he  assured  me  that  he 
had  tried  it,  and  that  it  had  perfectly  answered  the 
purpose ;  that  he  was  going  to  test  it  more  thoroughly  ; 
and  that  he  hoped,  and  indeed  was  sure,  that  if  it  was 
fairly  in  operation,  there  would  be  no  more  to  be  seen 
than  a  faint  blue  smoke  such  as  you  see  from  a 
domestic  chimney. 

4526.  Does  he  make  white  glass  ? — Yes. 

4527.  Then  it  would  appear  from  that  that  the 
mode  of  making  white  glass  without  black  smoke  is 
now  only  being  effectively  ascertained  ? — I  have  known 
for  some  time  that  the  furnace  could  be  fed  without 
causing  smoke. 

4528.  Then  you  think  that  the  old-fashioned  fur- 
naces, with  careful  firing,  might  be  used  so  as  not  to 
make  smoke  ? — No.  I  do  not  think  that  they  ought 
to  be  allowed  in  a  town. 

4529.  Do  you  believe  that  the  old  furnaces,  with 
careful  firing,  might  be  worked  without  smoke  ? — I  do 
not  believe  that  you  will  get  the  careful  firing. 

4530.  But  assume  the  careful  firing  ? — I-fo  ;  I  say 
not. 

4531.  It  is  not  possible  ? — It  is  not  possible. 

4532.  {Admiral  Hornby.)  Do  you  share  the  opinion 
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which  one  witness  expressed,  that  on  Sunday  morning, 
in  consequence  of  these  works  not  being  atwork,  you 
get  a  better  atmosphere  ? — I  think  that  it  was  on  a 
Sunday  morning  that  the  occurrence  took  place  which 
I  have  recited  to  you  ;  therefore  I  do  not  say  that  on 
a  Sunday  we  are  exempt.  What  I  look  to  exempt  me 
is  the  direction  of  the  wind.  I  dare  say  that  on  some 
days  there  is  less  gas  than  others,  but  it  would  be  a 
chificult  thing,  unless  I  noted  it  down  from  time  to 
time  to  give  you  an  opinion  upon  that  point. 

4533.  (Mr.  Wilbraham  Egerton.)  Would  you  ex- 
tend by  a  general  Act  the  power  which  is  now  given 
to  corporate  authorities  to  stop  certain  noxious  trades  ; 
would  you  extend  it  to  other  works,  such  as  glass 
works  or  alkali  works  ? — I  would  extend  supervision 
and  the  stringent  provisions  of  an  Act  to  whatever 
I  thought  interfered,  and  what  other  people  think 
may  interfere,  with  the  comfort  and  the  health  of  the 
communities  in  the  neighbourhood.  I  think  that  that 
is  paramount. 

4534.  Supposing  that  power  was  vested  in  a  local 
board,  and  that  that  local  board  did  not  act  or  take  the 
view  of  the  majority  or  of  a  large  minority  of  the  in- 
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habitants  as  to  the  noxiousness,  for  instance,  of  a  new  J^r.  A.  Legal. 
jnarket  which  was  set  up,  would  you  give  the  power 
of  applying  to  the  Local  Government  Board,  or  some 
other  central  authority,  to  the  inhabitants  who  were 
threatened  by  the  nuisance  which  was  about  to  be 
created  ? — I  am  sorry  to  say  that'  I  do  not  believe  in  a 
local  board  at  all.  I  clo  not  believe  in  a  local  autho- 
rity, and  therefore  I  would  not  only  have  an  appeal, 
but  I  would  have  it  to  be  within  the  power  and  to  be 
the  privilege  of  people  to  go  direct  to  the  fountain 
head. 

4535.  Of  course,  the  Local  Government  Board  would 
have  to  work  through  servants  of  its  own,  called  in- 
spectors ;  do  you  think  that  those  inspectors  ought  to  be 
resident,  or  do  you  think  that  if  they  were  travelling  in- 
spectors they  would  be  more  free  from  local  influences 
than  those  constantly  I'esiding  on  the  spot  ? — I  would 
have  inspectors  for  one  or  two  counties,  or  for  what- 
ever area  could  be  most  conveniently  taken,  but  not 
resident  in  the  town,  and  not  connected  with  the 
Council  in  any  way  whatever,  or  connected  with  the 
government  of  the  town. 


The  witness  withdrew. 
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4536.  (  Chairman.)  You  live  at  Ryton-on-the-Tyne, 
1  believe  ? — I  do. 

4537.  You  were  formerly  superintendent  of  police 
at  Jarrow,  were  you  not  ? — Yes. 

4538.  And  you  are  now  surveyor  to  the  Ryton 
Local  Board  of  Health  ?— I  am. 

4539.  How  long  were  you  in  the  police  force  ? — 
Twenty-five  years. 

4540.  Out  of  that  time  how  long  were  you  at  J  arrow  ? 
— About  20  years. 

4541.  The  population  of  Jarrow,  when  you  first 
knew  it.  was  small,  I  suppose  ? — It  was  about  1,400. 

4542.  What  is  the  population  at  the  present  time  ? 
—About  22,000. 

4543.  At  that  time  what  was  the  appearance  of  the 
country  with  respect  to  the  vegetation  ? — It  was  quite 
healthy. 

4544.  What  is  its  appearance  now? — Every  tree 
and  shrub,— at  least  the  greater  part  of  them, — have 
lost  all  their  vitality. 

4545.  Were  there  any  works  in  the  district  when 
the  population  was  only  1,400  ?— Yes ;  there  were  two 
chemical  works  in  the  immediate  locahty. 

4546.  Were  they  on  an  extensive  scale  ?— No. 

4547.  Was  there  any  perceptible  damage  done  by 
them  ? — The  damage  was  vei-y  small. 

4548.  It  was  when  the  works  increased,  I  suppose, 
that  the  damage  became  more  visible  ? — Yes. 

4549.  Have  you  seen  the  mischievous  effects  of  the 
gases  from  those  works  ? — I  have. 

4550.  Will  you  describe  some  instances  in  which 
you  have  observed  the  effects  ? — I  have  seen  healthy 
crops  of  corn  one  day,  and  I  have  seen  emanations 
from  the  chemical  works  pass  over  those  crops,  and 
the  next  day  they  have  been  quite  black. 

455L  Have  you  often  observed  that  ? — I  have 
frequently  observed  it. 

4552.  At  what  distance  were  the  crops  from  the 
works  ? — Between  4,000  and  5,000  yards. 

4553.  Did  you  suffer  at  all  yourself  ? — Yes,  I 
suffered  greatly. 

4554.  Will  you  describe  in  what  manner  you 
suffered  ? — My  vision  was  impaired.  In  the  first  in- 
stance my  eyes  commenced  with  smarting,  about  10  or 
12  years  ago,  and  then  they  got  gradually  worse,  and 
my  breathing  was  also  much  affected ;  my  health 
became  gradually  very  much  impaired. 

4555.  Did  any  of  the  constables  suffer  in  a  similar 
way  ? — Yes  ;  they  have  often  applied  to  be  removed 
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from  the  locality,  in  consequence  of  the 
effects  of  the  gases  upon  their  health. 

4556.  You  had  no  doubt,  had  you,  that  those  evil 
effects  were  due  to  the  vapours  from  the  works  ? — Not 
the  least,  because  I  suffered  myself. 

4557.  You  have  seen,  I  dare  say,  the  same  sort  o£ 
effects  upon  metallic  substances  ? — Yes,  quite  so  ;  for 
instance,  in  the  interior  of  my  own  house  at  the  police 
station,  everything  was  affected,  more  or  less ;  even 
the  iron  work  and  the  locks  were  corroded  in  the  in- 
terior, and  brass  or  tin  turned  quite  black. 

4558.  How  did  the  window  curtains  fare? — They 
got  quite  eaten  away  in  two  or  three  months,  and  the 
window  sash  cords  continually  required  renewing. 

4559.  Have  you  ever  observed  any  difterence  in  the 
evil  effects  proceeding  fi-om  alkali  works  and  those 
proceeding  from  copper  works  ? — I  consider  that  the 
gases  from  the  copper  works  are  much  more  injurious 
than  those  from  the  chemical  works.  I  never  suffered 
so  much  from  the  chemical  works  until  the  copper 
works  were  erected. 

4560.  Have  you,  since  the  establishment  of  the 
copper  works,  seen  the  effects  of  the  smoke  at  a  great 
distance  from  Jarrow  ? — Yes,  I  have.  I  have  a  garden, 
and  I  planted  some  shrubs  and  young  trees. 

4561.  At  what  distance  from  the  works? — At  a 
distance,  I  should  think,  of  nearly  a  mile  and  a  half 
from  the  works  ;  and  I  had  reason  to  suspect  that 
those  emanations  proceeded  from  the  copper  works, 
and  killed  the  shrubs  and  trees.  I  believe  it  was  the 
sulphur  from  the  copper  works. 

4562.  At  what  distance  have  you  observed  that  the 
effects  of  the  vapours  extended  ? — In  driving  round 
my  district  from  four  to  five  miles,  I  have  seen  the 
hedge  rows  and  trees  affected  similarly  to  those  trees 
and  shrubs  in  the  immediate  locality  of  the  works,  and 
I  always  considered  that  those  trees,  or  at  least  their 
vitality,  had  suffered  in  a  similar  way  to  those  which 
were  nearer  to  the  works. 

4563.  There  are  other  works,  I  think,  besides  the 
chemical  works  and  copper  Avorks  in  the  neigh- 
bourhood ? — Yes  ;  there  are  white  lead  works. 

4564.  Do  you  consider  that  they  are  injurious? — 
Yes,  I  do. 

4565.  All  those  works  are  close  to  each  other,  are 
they  not  ? — I  believe  they  are. 

4566.  Since  you  removed  from  this  neighbourhood, 
has  your  health  improved  ? — Yes,  veiy  much  indeed. 


The  witness  withdrew. 
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23  Oct.  1876.       4567.  {Chairman.)  You  are  a  justice  of  the  peace 

  for  the  county  of  Northumberland,  are  you  not  ? — 

Yes,  my  Lord. 

4568.  And  for  the  town  and  county  of  Newcastle- 
upon-Tyne  ? — I  am. 

4569.  Have  you  resided  long  in  this  neighbour- 
hood?— All  my  life.  I  lived  with  my  father  at 
Heaton  Hall  from  1838  to  1850. 

4570.  How  far  is  that  from  Newcastle  ? — It  is 
about  two  miles  and  a  quarter  from  where  we  are 
now.  After  1850  I  went  to  West  Chirton  House  at 
North  Shields,  and  then  I  came  to  live  at  Heaton,  and 
I  live  there  now. 

4571.  Have  you  been  engaged  in  manufactures  ? — 
Yes  ;  I  have  been  engaged  in  a  great  number.  I  had 
an  establishment  on  Yfillington  Quay  in  1846,  where 
I  carried  on  fire-brick  and  coke  works,  and  I  have  it 
there  yet,  and  also  cement  works. 

4572.  Then  I  suppose  you  may  be  said  to  know 
the  district  north  of  the  Tyne  pretty  well  ? — Very 
well  indeed. 

4573.  When  did  you  first  observe  the  elFects  of 
the  noxious  vapours  upon  the  vegetation  at  Heaton  ? — 
For  years  we  have  observed  them.  For  the  last  10 
or  12  years  I  have  suffered  more  than  I  did  pre- 
viously. 

4574.  Is  that  the  period  within  which  the  great 
increase  in  the  works  has  taken  place  ? — Yes.  There 
are  a  great  many  more  manufactories,  and  they  have 
been  very  much  enlarged.  I  should  say  that  the  damage 
done  to  me  principally  came  from  Mr.  AUhusen's 
works,  where,  I  believe,  they  use  more  coals  than  any 
other  chemical  works  in  the  neighbourhood,  a  mile 
and  a  half  from  there. 

4575.  Do  you  think  that  you  suffer  from  coal  smoke, 
or  from  the  other  emanations  from  coal,  more  than 
you  do  from  chemical  vapours  ? — I  am  too  far  from 
the  river  to  suffer  much  from  coal  smoke,  although  I 
have  no  doubt  that  I  do  suffer  a  little  from  coal 
smoke.  It  is  principally  the  alkali  smoke  that  I  suffer 
from,  but  it  has  not  been  so  bad  since  the  last  Act 
was  passed  as  it  was  previously. 

4576.  Do  you  attribute  its  not  being  so  bad  to  the 
operation  of  the  Act  ? — Yes. 

4577.  I  believe  Mr.  AUhusen's  works  liave  not 
shown  any  diminution  in  the  extent  of  their  manu- 
facture, as  some  works  have  ? — I  believe  they  have  not 
been  doing  so  much  lately.  They  have  been  at  work, 
at  any  rate.  I  remember  one  Sunday  morning 
noticing  that  the  leaves  on  some  young  trees  were 
all  crumpled  up  and  looked  as  if  withered.  My  man 
had  been  out  at  5  o'clock  in  the  morning,  and  then 
said  that  the  stench  from  the  chlorine  gas  was  almost 
unbearable. 

4578.  Fi'om  Av hat  works  did  that  stench  proceed? 
— I  have  no  doubt  that  it  came  from  Mr.  AUhusen's 
works  ;  he  has  a  high  chimney,  and  the  wind  on  this 
occasion  was  from  the  south. 

4579.  Have  yoa  other  enemies  besides  the  chemical 
works  ? — Yes.  We  have  a  manure  works  chimney, 
which  is  not  very  far  ;  that  is  the  nearest.  The  smell 
from  this  chimney  is  nauseous. 

4580.  Are  there  any  copper  woi'ks  ? — There  are 
none  near  my  house. 

4581.  Have  you  observed  the  effects  of  legislation 
upon  the  chemical  works  ? — I  think  the  manufactui'ers 
have  improved  the  works.  I  know  that  all  the  large 
manufacturers  have  done  a  great  deal  to  stop  the 
escape  of  these  gases.  I  believe  that  they  felt  it  to 
be  their  own  interest  to  do  so  ;  and  I  must  say  that  I 
have  not  felt  the  effects  of  the  chlorine  gas  so  much 
this  year  as  I  have  in  previous  years. 

4582.  I  suppose  there  has  been  no  diminution  of 
suffering  from  the  copper  and  other  works  ? — No.  I 
may  say  that,  with  regard  to  the  copper  works  down 
at  Willington  Quay,  we  found  the  copper  works  there 
a  very  great  nuisance  indeed ;  all  round  about  How- 
don  and  Willington  Quay.    The  hedges  have  been 
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completely  destroyed  for  the  last  six  or  seven  years, 
since  the  copper  works  have  been  established. 

4583.  Do  you  think  that  any  action  should  be 
taken  with  regard  to  the  smoke  emitted  from  copper 
works? — I  think  that  the  copper  works  should  be 
put  under  the  same  inspection  as  the  alkali  works. 

4584.  And  under  the  same  conditions  ? — I  think 
that  if  they  were  put  under  the  same  conditions  it 
would  be  better.  I  may  mention  that  when  I  gave 
evidence  before  a  commission  in  London,  when  Mr. 
Goschen  was  at  the  Local  Government  Board,  I  said 
that  I  wished  the  word  "  alkali "  to  be  taken  out  of 
the  Act,  and  the  word  "  chemical  "  put  in  its  place. 
And  if  that  had  been  done,  and  a  proper  system  of 
inspection  had  been  adopted,  I  think  we  should  not 
have  found  very  much  reason  to  complain. 

4585.  Would  you  also  impose  the  same  condition 
with  respect  to  the  quantity  of  gas  that  might  be 
legally  allowed  to  escape  made  applicable  to  all 
chemical  works  ? — I  am  not  a  sufficient  chemist  to 
say.  I  should  not  like  to  put  any  I'estrictious  upon 
these  works,  because  that  would  interfere  with  the 
trade  of  the  country  ;  and  I  fear  that  the  operation  of 
any  restrictions  that  could  be  put  upon  them  would 
not  secure  the  object  aimed  at. 

4586.  You  are  aware,  are  you  not,  that  the  Alkali 
Act  of  1874  compels  manufacturers,  and  the  owners 
of  certain  works  which  were  not  included  in  the  ftrst 
Act,  to  adopt  the  best  practicable  means  for  getting 
rid  of  the  nuisance  ? — Yes. 

4587.  Do  you  think  that  that  is  an  effectual  mode 
of  proceeding  ^ — Yes.  I  think  the  great  error  is  that 
we  have  only  one  inspector  for  a  very  large  neigh- 
bourhood, and  it  is  perfectly  impossible  that  he  can 
have  every  manufactory  brought  into  a  proper  state 
of  efficiency. 

4588.  I  suppose  you  would  say  that  if  he  was 
required  for  the  works  to  be  inspected  under  the  Act 
of  1863,  the  enlargement  of  those  works  has  been  so 
great  that  he  Avould  hardly  be  able,  satisfactorily  to 
conduct  the  work  of  inspection  under  the  Act  of  1874  ? 
— I  think  it  is  perfectly  impossible  ;  he  cannot  be  at 
two  places  at  once.  I  believe  that  all  the  chemical 
manufacturers  wish  to  keep  their  works  in  as  good  a 
state  as  possible,  but  we  have  the  carelessness  of  the 
men  to  consider.  I  am  a  large  manufacturer,  and  I 
know  the  difficulty  that  we  have  with  our  labour,  and 
I  have  no  doubt  that  they  have  equal  difficulty  with 
theirs. 

4589.  Would  you  increase  the  number  of  inspectors 
holding  the  same  position  that  the  present  inspectors 
do,  or  would  you  rather  add  to  their  staff  a  number 
of  subordinates  of  a  different  character,  not  having 
received  a  scientific  education  ? — I  should  employ  sub- 
ordinate people  with  them.  I  believe  that  if  you 
had  .one  good  man,  as  we  have,  and  he  had  one  or  two 
intelligent  men  under  him  without  requiring  too  much 
education,  it  would  do  a  great  deal  of  good  to  the 
neighbourhood.  I  should  like  to  see  the  black  smoke 
commenced  with. 

4590.  What  steps  would  you  take  with  regard  to 
coal  smoke  ? — I  shoiild  oblige  every  person  who  made 
coal  smoke  to  adopt  every  means  possible  to  destroy 
that  smoke. 

4591.  As  a  magistrate  interested  in  this  district, 
you  are,  no  doubt,  aware  of  the  existing  legislation  ? — 
Yes;  I  know  it  perfectly  well,  and  I  do  not  believe 
that  the  laws  are  sufficiently  strong. 

4592.  I  should  like  you,  as  a  practical  and  ex- 
perienced man,  to  point  out  to  the  Commissioners  in 
what  respect  the  law  is  deficient ;  and  in  order  to 
enable  you  to  do  that  more  effectually,  I  will  call  your 
attention  to  what  is  the  state  of  the  law  in  respect  to 
coal  smoke.  It  is  this,  that  when  a  chimney  is 
observed  to  send  forth  black  smoke  in  such  a  quantity 
as  to  be  injurious,  either  the  local  authorities  may 
themselves  act,  or  the  inhabitants,  being  householders, 
may  proceed  against  the  owner  of  the  chimney ;  and  it 
is  their  duty  to  call  upon  the  manufacturer,  or  the 
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oAVner  of  the  chimney,  to  abate  the  nuisance;  and  if 
he  refuses  to  do  so,  they  may  summon  him  before  a 
magistrate,  and  the  magistrate  may  thereupon  fine 
]iim,  or  make  an  order  calling  upon  him  "  to  adopt 
"  the  best  practicable  means  to  abate  the  nuisance, 
"  and  execute  such  works  and  do  such  things  as  may 
"  be  necessar}'  for  that  purpose ;"  and  if  he  declines 
to  do  so,  he  may  then  be  fined  from  10s.  to  20s.  a  day 
for  every  day  that  the  nuisance  continues.  Where  do 
you  think,  taking  the  law  as  it  stands,  is  the  deficiency 
in  it,  apart  from  the  question  of  its  administration  ? — 
1  should  say,  that  in  practice,  when  a  case  is  brought 
before  a  magistrate,  the  magistrate's  clerk  tells  us  that 
the  Act  is  so  defective  that  if  a  very  large  fine  was 
inflicted  tliere  would  be  au  appeal  to  somebody,  and 
the  order  would  be  quashed.  I  may  mention  that  the 
lute  Mr.  Sanderson,  who  gave  very  much  attention  to 
this  subject,  and  who  was  a  magistrate  for  the  county 
and  also  for  the  town,  said  tliat  there  was  no  case  that 
had  ever  come  before  him  A\'hich,  if  it  had  been 
brought  to  a  court  of  appeal,  would  not  have  been 
quashed,  because  he  thought  the  Act  was  so  very  im- 
perfect. In  fact,  you  never  find  any  large  fine  inflicted 
by  the  magistrates. 

4593.  The  magistrates  have  no  ])ower  to  inflict  a 
large  fine  ;  it  is  limited,  I  think,  to  51.,  or  with  a  con- 
tinuing penalty  not  exceeding  20s.  for  every  day  the 
nuisance  continues ;  but  they  have  also  power  to  com- 
pel those  persons  who  render  themselves  liable  to  the 
])enalty  to  adopt  a  process  which  would  practically  get 
rid  of  the  nuisance  ? — I  do  not  remember  a  fine  ever 
being  more  than  40s.  for  smoke  nuisance. 

4594.  How  is  what  you  sttite  consistent  with,  the 
action  which  has  been  taken  at  Gateshead  and  else- 
Avhere,  and  which  has  been  successful  ? — I  do  not 
think  that  there  has  been  a  fine  of  more  than  40s. 

4595.  Still  the  nuisance  has  been  considerably 
reduced  in  those  places  ? — I  have  no  doubt  that  a 
great  number  of  people  in  a  town  where  they  have 
only  small  works  can,  by  using  very  simple  means, 
reduce  the  quantity  of  smoke,  and  I  believe  that  every 
person  in  the  town  does  try  to  do  so, 

4596.  Were  the  cases  of  appeal  to  which  you  have 
referred  limited  to  those  cases  in  which  large  fines  had 
been  imposed  ? — There  never  has  been  an  ai)peal.  I 
have  not  heard  of  a  case  of  a  fine  being  more  than  40s. 
I  know  that  if  I  was  fined  40s.  I  would  rather  pay  it 
than  go  to  the  expense  of  appealing. 

4597.  I  thought  you  said  that  there  had  been  no 
prosecutions,  because  you  had  been  advised  that  on 
e\ery  appeal  the  prosecutions  would  break  down  ? — 
They  would  be  quashed.  If  you  continued  to  fine  me 
51.,  and  51.  every  time,  it  Avould  be  then  worth  my 
while  to  appeal ;  but  if  I  was  fined  40s.,  and  perhaps 
in  a  short  time  another  40s.,  i  Avould  rather  pay  it 
than  appeal. 

4598.  Let  me  put  this  case :  A  prosecution  takes 
])lace,  the  offender  is  convicted  and  is  fined  40s.,  he 
does  not  appeal,  and  the  nuisance  continues,  and  he 
then  renders  himself  liable  to  a  continuing  fine,  and 
the  time  within  which  he  ought  to  ajipeal  has  passed ; 
has  the  law  ever  been  enforced  under  those  circum- 
stances ? — No. 

4599.  Then  of  what  use  is  it  to  make  laws  if  they 
are  not  enforced  ? — That  is  not  my  look  out. 

4600.  What  can  the  legislature  do  more  than  frame 
efficient  laws.  If  the  authorities  do  not  put  them  in 
foi'ce,  is  it  the  legislature  or  themselves  who  are  to 
blame  ? — I  think  if  the  Act  was  so  efficient  that  we 
could  enforce  the  fine,  then  it  would  only  require  some 
person  to  see  that  the  offenders  were  brought  before 
magistrates.  But  I  may  say  that  there  is  very  great 
dereliction  of  duty  on  the  part  of  the  inspectors  of 
nuis.ances  in  all  cases  in  not  bringing  more  cases  before 
the  magistrates,  and  especially  out  of  the  borough.  I 
think  that  there  ought  to  be  a  species  of  public  prose- 
cutor for  that  purpose. 

4601.  In  addition  to  the  power  of  fining  and  im- 
posing a  continuing  fine,  there  is  this  section,  which 
I  will  read,  and  ask  you  whether  it  has  been  acted 
upon.     "  If  the  court  is  satisfied  that  the  alleged 
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nuisance    exists,"    (of  course,   before    the  court   Mr.  A.  Potter. 

-inflicts  a  fine  it  must  be  satisfied  that  the  nuisance   

does  exist,)  "or  that,  although  abated,  it  is  likely  to    23  Oct.  1870. 

"  recur  on  the  same  premises,  the  court  shall  make  an  

"  order  on  such  person,  requiring  him  to  comply  with 
"  all  or  any  of  the  requisitions  of  the  notice,  or  other- 
"  wise  to  abate  the  nmsance  Avithin  a  time  specified 
"  in  the  order,  and  to  do  any  works  necessary  for  that 
"  purpose,  or  an  order  prohibiting  the  recurrence  of 
"  the  nuisance,  and  directing  the  execution  of  any 
"  Avorks  necessary  to  preA-ent  the  recurrence,  or  an 
"  order  both  requiring  abatement  and  prohibiting  the 
"  recurrence  of  the  nuisance.  The  court  may,  by 
"  their  order,  impose  a  penalty  not  exceeding  five 
"  pounds  on  the  person  on  whom  the  order  is  made, 
"  and  shall  also  give  directions  as  to  the  payment  of 
"  all  costs  incurred  up  to  the  time  of  the  hearing  or 
"  making  the  order  for  abatement  or  prohibition  of 
"  the  nuisance."  Noav  that  seems  to  go  me  to  as  far  as 
human  ingenuity  can  go,  and  therefore  I  should  like 
to  know  in  what  respect  you  consider  that  those  pro- 
visions are  deficient  ?— I  do  not  knoAV  ;  but  I  am  told, 
as  I  said  before,  that  Mr.  Sanderson,  Avhom  Lord 
rercy  knew,  and  Avho  paid  great  attention  to  that 
subject,  said  that  in  any  case  that  came  before  the 
magistrates,  if  the  parties  appealed  from  it,  the  case 
Avould  be  quashed. 

4602.  You  are  a  magistrate,  and  are  you  not  aware 
that  there  have  been,  during  the  last  five  years,  20  or 
30  convictions  at  Gateshead,  which  Avere  not  appealed 
from  ? — That  is  because  they  had  inflicted  upon  them 
only  a  small  fine,  and  it  was  not  Avorth  their  while  to 
appeal. 

4603.  But,  supposing  the  nuisance  to  be  continued, 
the  OAvners  of  the  Avorks  may  have  inflicted  upon  them 
a  continuous  fine  ? — Yes,  no  doubt ;  but  they  have  not 
been  so  treated. 

4604.  Then,  although  the  laAV  is  made,  it  is  not  en- 
forced ;  hoAv  Avould  you  propose  to  improve  the  law  ? 
— I  am  not  a  lawyer.  I  have  only  told  you  what 
people  Avho  have  studied  this  matter  have  said.  I 
think  that  the  principal  reason  Avhy  there  are  so  few 
prosecutions  Avith  regard  to  smoke  is  that  Avhat  is 
everybody's  duty  is  no  person's  duty  in  the  borough. 
There  is  an  inspector  of  nuisances  all  down  the  river 
side;  but  there  is  no  inspector  of  nuisances  out  of  the 
boi'ougli,  and  there  is  no  person  to  proceed  against 
the  offenders.  We  are  all  neighbours  to  each  other, 
and  it  is  a  Aery  invidious  thing  for  one  to  complain  of 
the  other.  Those  Avho  live  in  glass  houses  should  not 
throw  stones ;  and  as  Ave  all  make  a  good  deal  of 
smoke,  we  do  not  wish  to  complain  of  our  neighbours. 

4605.  I  belicA-e  you  have  something  to  say  about 
railway  locomotives  ? — Yes.  I  live  close  to  the  rail- 
Avay,  and  I  must  say  that  the  railway  smoke  is  a  very 
great  nuisance  indeed.  The  locomotives  now  burn 
nothing  but  coal.  I  knoAV  that  there  is  a  law,  and  I 
belie\  e  it  might  l)e  enforced  ;  but  it  is  precisely  in  the 
same  position  that  the  other  is  :  there  is  no  person  to 
proceed  against  a  large  body  like  a  railway  company. 
I  think  that  there  is,  perhaps,  nothing  Avorse  than  the 
smoke  from  a  railway,  unless  it  be  the  smoke  from  the 
stcani-boats.  When  you  were  down  at  Tynemouth 
the  other  day  you  might  have  taken  the  opportunity 
of  seeing  the  smoke  that  came  from  the  steam-tugs  in 
the  Tyne.  [n  the  Thames,  and  I  believe;  in  the  Mersey, 
at  Liverpool,  you  get  little  or  no  smoke  at  all ;  but  I 
am  not  sure  as  to  Liverpool. 

4606.  That  is  because  they  use  the  Welsh  coal,  is  it 
not  P — No,  I  believe  not.  I  may  point  out,  as  a  proof 
that  my  trees  have  suffered  more  from  the  alkali  works 
than  anything  else,  that  I  have  been  told  many  of 
them  arc  of  great  a^-e. 

4607.  You  have  spoken  with  regard  to  railway 
locomotives  and  steam-boats.  You  also,  I  believe,  have 
some  observations  to  make  Avith  regard  to  high  chim- 
neys ? — -I  believe  that  high  chimneys  may  be  neces- 
sary for  these  Avorks ;  at  the  same  time,  it  must  be 
admitted,  I  think,  that  they  carry  fumes  to  a  very 
long  distance,  and  that  places  at  a  distance  receive,  at 
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Mr.  A.  Potter,  any  rate,  no  benefit  from  the  manufactories  making 
  those  fumes. 

23  Oct.  1876.  4508.  Generally  speaking,  is  it  not  a  fact  that  the 
fumes  which  leave  those  high  chimneys  are  the  re- 
mains of  what  has  passed  through  the  condensing 
apparatus  ? — Yes ;  but  if  the  condensing  apparatus  is 
not  in  good  order  you  would  find  that  a  very  large 
quantity  of  fumes  are  given  oS,  which  will  become 
very  deleterious. 

4609.  Is  it  not  a  fiict  that  in  general  the  law,  so 
far  as  the  escape  of  muriatic  acid  is  concerned,  is 
observed  pretty  well  ? — The  manufacturers  say  that 
they  intend  to  observe  the  law  ;  but  I  think  that  they 
are  very  much  under  the  power  of  their  workmen 
with  regard  to  the  escape  of  the  acid,  more  especially 
at  night.  I  heard  one  witness  say  that  he  thought 
more  came  out  at  night. 

4610.  Is  it  not  usually  the  case  that  it  does  not 
escape  from  the  chimney,  but  from  the  lower  part  of 
the  works  ? — I  have  no  doubt  that  a  damp  atmosphere 
would  cause  the  vapours  to  escape. 

4611.  When  you  speak  of  high  chimneys,  I  would 
ask  you  whether  the  greater  part  of  the  vapours  that 
escape  on  account  of  the  neglect  or  misconduct  of  the 
workmen  do  not  escape  from  other  sources  than  from 
high  chimneys  ? — I  cannot  say ;  I  am  not  engaged  in 
the  manufactories.  At  any  rate  there  is  very  fre- 
quently very  much  more  escape  from  the  chimneys. 
I  frequently  perceive  more  smeU  from  the  chlorine 
than  I  do  at  other  times,  more  especially  if  the  weather 
is  damp. 

4612.  Does  the  escape  of  the  chlorine  proceed  from 
the  high  chimneys  ? — It  cannot  come  to  me  except 
from  the  high  chimneys.  I  think,  in  very  dry  weather, 
it  goes  over  me,  and  I  do  not  get  it,  but  in  damp 
weather  it  settles  down  so  much  sooner.  I  think  there 
might  be  some  mechanical  means  used  to  confine  those 
fumes  more  to  their  own  neighbourhood.  There  is 
no  doubt  that  it  increases  the  value  of  a  neighbour- 
hood to  have  manufactories  near  it ;  but  I  think  it  is 
rather  hard  upon  the  agriculturist,  who  gets  no  benefit 
whatever  from  the  works,  to  have  everything  destroyed. 

4613.  Is  it  the  fact  that  there  are  agriculturists  in 
the  neighbourhood  of  Newcastle  who  derive  no  benefit 
whatever  from  the  existence  of  a  large  population  in 
the  neighbourhood  ? — Ceitainly,  when  you  get  a  little 
out  of  town,  there  must  be  some  who  get  no  benefit ; 
for  instance,  I  will  take  myself:  I  am  within  the 
town,  and  my  property  is  much  increased  in  value, 
but  not  from  the  alkali  works. 

4614.  I  suppose  that  a  population  which  is  Ijrought 
together  for  no  other  purpose  must  be  a  source  of 
profit  to  agriculturists  ? — Yes,  it  Avill  be  a  source 
of  profit ;  but  it  must  be  a  source  of  very  small  profit 
to  a  farmer  who  lives  twp  or  three  miles  from 
Newcastle. 

4615.  I  suppose  you  would  say  that  Avhatever 
increase  in  the  ^•alue  of  property  might  be  expected 
to  arise  from  the  neighbourhood  of  a  large  population, 
it  is  more  than  neutralised  by  the  damage  done  by 
the  smoke? — Of  course  it  is  ;  they  get  no  advantage 
from  it.  A  farmer  three  miles  from  Newcastle  gets 
very  little  advantage  indeed  from  Newcastle,  except 
that  he  has  a  little  less  cartage  for  his  produce.  A 
man  at  Morpeth,  for  instance,  derives  the  same 
advantage  from  Newcastle  as  a  man  living  close  to 
Newcastle,  with  the  exception  of  a  very  slight 
increase  of  cartage. 

4616.  {Earl  Percy?)  Do  you  know  for  what  reason 
Mr.  Sanderson  expressed  the  opinion  that  it  was 
useless  to  inflict  the  full  penalties,  because  the  appeals 
would  bo  quashed  ? — I  do  not  know,  but  he  has  said 
it  to  me  over  and  over  again.  He  said  he  had  gone 
very  minutely  into  it,  and  that  the  Act  of  Parliament 
was  so  defective  that  it  would  not  stand  inquiring 
into. 

4617.  An  appeal  would  lie  to  the  quarter 
sessions,  would  it  not? — Y'"es ;  but  I  should  say,  in 
the  first  place,  that  1  never  heard  of  an  appeal  from 
a  decision  in  a  case  of  smoke  nuisance. 

4618.  You  expressed  the  opinion,  I  think,  that 


the  inspectors  of  nuisances  were  remiss  in  the  per- 
formance of  their  duties? — Yes,  1  should  say  that 
they  are  rather  remiss  in  the  performance  of  their 
duties. 

4619.  They  are  appointed  by  the  local  authorities, 
are  they  not  ? — Yes,  they  are  appointed  by  the  local 
authorities. 

4620.  Then  the  power  is  in  the  hands  of  the  local 
authorities,  if  they  choose  to  exercise  it  ? — It  is. 

4621.  And  any  defect  which  may  at  present  exist 
is  rather  owing  to  omission  on  the  part  of  the  local 
authorities  to  put  the  law  in  force  than  any  defect 
in  the  law  itself  ?— Yes.  A  magistrate  does  not  like 
to  have  his  case  quashed  on  appeal. 

4622.  _  Why  should  his  case  be  quashed,  when  the 
appeal  lies  to  quarter  sessions  ? — Because  when  the 
case  comes  before  the  magistrate  you  have  not  the 
whole  law  brought  out  as  you  would  have  if  there 
were  counsel  on  each  side,  and  the  case  came  before 
a  court  of  appeal. 

4623.  Do  you  mean  the  Commissioners  to  under- 
stand that  you  are  inflicting  light  penalties  because 
you  think  that  if  you  inflicted  higher  penalties  you 
would  be  imposing  penalties  that  you  had  no  right 
to  impose  ? — No,  I  do  not  mean  to  say  that ;  but  I 
know  this,  that  I  never  inflicted  a  penalty  of  more 
than  40s.  myself,  and  I  have  never  had  a  case  that 
has  been  brought  forward  a  second  time,  I  admit, 
at  the  same  time,  that  it  is  a  nuisance  that  should 
be  put  down  ;  but  feeling  as  I  do,  that  if  a  case  was 
brought  before  a  court  of  appeal  my  decision  would 
be  quashed,  I  prefer  inflicting  snch  a  fine  that  I 
should  hope  it  would  not  be  carried  any  further. 

4624.  You  hold,  according  to  the  best  of  your 
information,  that  you  have,  in  point  of  fact,  no  rio-ht 
even  to  inflict  that  light  flue  ? — I  believe  that  the  Act 
intended  us  to  do  so ;  but  I  believe  it  is  so  bad  that 
it  might  be  broken  down  with  impunity. 

4625.  {Mr.  Stevenson.)  You  are  a  manufacturer 
of  coke,  are  you  not  ? — Yes. 

4626.  Can  you  tell  us  what  means  have  been 
been  adopted,  or  can  be  adopted,  for  the  prevention 

of  the  black  smoke  from  coke  ovens  ?  I  think  the 

manner  in  which  the  new  coke  ovens  are  erected  now, 
with  lofty  chimneys,  enables  them  to  provide  a 
sufficient  draught  to  cause  all  the  smoke  produced 
from  combustion  to  pass  over.  In  this  district,  with 
the  exception  of  the  two  nearest  ovens  to  the 
chimney,  there  is  little  or  no  smoke  comes  from  the 
coke  ovens. 

4627.  What  proportion  of  the  coke  ovens  are  so 

constructed  as  to  consume   their   own  smoke  ?  I 

should  think  nearly  all  of  them.  There  are  very  few 
here  but  what  have  chimneys  to  them  ;  all  the  new 
ones  have.  There  may  be  a  fcAV  of  the  old  ones  that 
have  not,  but  I  should  say  that  there  are  now  none 
left. 

4628.  You  are  aware,  are  you  not,  that  the  sul- 
phurous acid  from  the  sulphur  in  the  coal  must  still 
escape  from  those  chimneys.? — Yes,  I  think  so.  I 
do  not  think  you  can  stop  that. 

4629.  {Admiral  Hornby?)  When  you  use  the  term 
"  proper  inspection,"  do  you  think  that  proper  inspec- 
tion could  be  carried  out  by  an  independent  inspector, 
who  should  supervise  the  district,  and  visit  works, 
without  anybody  expecting  him,  and  take  the 
necessary  steps  himself  ?~I  think  that  it  could  be 
carried  out,  if  there  were  one  or  two  subordinate 
intelligent  men  going  round  about  without  anybody 
knowing,  and  ascertaining  whether  the  works  had 
been  sufficiently  inspected. 

4630.  That  would  still  be  under  the  pressure  of 
local  influence,  but  Avhat  I  asked  was  whether  you 
would  suggest  that  there  should  be  independent 
inspectors  who  would  have  nothing  to  do  with  local 
feeling  or  influence  ?— At  the  present  time  Mr.  Todd, 
the  inspector  here,  has  nothing  to  do  with  local 
feeling  or  influence.  I  would  make  no  change,  but 
I  would  give  him  a  staflf,  so  that  he  could  see  that 
the  work  of  inspection  was  properly  done. 

4631.  His  duty  under  the  Act  is  to  inspect  on  ly 
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the  chimneys,  btit  my  intention  was  to  ask  whether 
you  would  inchide  under  that  all  hinds  of  smoke 
nuisance,  in  fact  everything  ? — Yes. 

4632.  {Mr.  Wilbraham  Egerton.)  Do  you  think 
that  if  the  Smoke  Prevention  Act  was  properly 
carried  out,  you  would  carry  public  opinion  with 
you  ? — I  think  so.  I  am  a  large  maker  of  smoke 
myself,  and  if  my  neighbours  were  all  obliged  to  use 
means  for  consuming  their  smoke  I  should  not  object 
to  do  the  same. 

4633.  As  I  understand  you,  you  think  that  the 
Act  places  the  inspectors  in  an  invidious  position  at 
times,  if  they  carry  out  the  Act  strictly  ? — Yes.  You 
must  remember  this,  that  the  prosperity  of  the  town 
perhaps  has  been  much  increased  by  these  manu- 
factories, and  you  will  not  find  that  people  are  much 
inclined  to  do  away  with  those  works  which  they 
find  increase  the  prosperity  of  the  place. 

4634.  Do  you  think  that  if  the  Act  was  rightly 
earned  out,  it  would  in  any  way  aifect  the  prosperity 
of  the  place  ? — I  do  not  think  it  would  ;  but  I  should 
not  like  to  see  any  Act  brought  forward  that  would 
interfere  with  the  prosperity  of  the  place.  I  would 
rather  suffer  the  nuisances,  inasmuch  as  the  prosperity 
of  the  country  depends  upon  the  manufactories. 

4635.  You  have  told  us  that  the  Act  has  put  some 
pressure  on  the  large  manufacturers  and  owners  of 
alkali  works  included  in  the  Act,  and  that  they  have 
carried  out  improvements ;  do  you  think  that  the 
small  manufacturers,  not  having  so  much  capital,  have 
carried  out  similar  improvements  ? — I  believe  they 
have.  But  when  T  said  that,  the  reason  Avhy  I  men- 
tioned the  large  manufactories  was  this :  that  when- 

The  witne 


ever  we  have  any  farmer  who  wishes  to  claim  any  Potter. 

dlimages,  he  invariably  goes  to  his  large  neighbour,   

who  has  more  money  than  a  small  man.    I  believe  it  23  Oct.  1876. 

is  to  the  interest  of  the  large  manufacturers  to  see  that   

the  small  manufacturers  are  put  in  as  good  a  condition 
as  they  are.  >. 

4636.  Would  you  spread  the  damages  over  the 
whole  district,  with  reference  to  the  compensation  that 
might  be  claimed  by  a  farmer,  so  that  the  pressure 
should  fall  equally  on  the  small  manufacturers  as  well 
as  on  the  large  ones  ? — I  should  not  like  to  express 
an  opinion  upon  that.  I  would  rather  see  that  every 
work  was  making  as  little  nuisance  as  possible.  I  do 
not  see  what  greater  power  one  manufacturer  has  over 
another ;  for  instance,  my  friend  Mr.  Stevenson  has 
no  command  over  his  next-door  neighbour,  who  may 
make  far  more  smoke  than  he  does. 

4637.  1  understood  you  to  say  that  the  large  manu- 
facturer would  put  pressure  on  the  small  ones, 
inasmuch  as  the  larger  manufacturer  is  generally 
proceeded  against  for  damages  ? — I  do  not  see  that  he 
can  do  that.  The  only  thing  that  the  large  manu- 
facturer would  like  to  see,  I  have  no  doubt,  is,  that 
the  small  one  should  put  his  works  in  as  good  a  con- 
dition as  those  of  the  large  ones.  I  may  mention  that 
my  trees  are  exposed  to  the  south  and  to  the  east,  and 
to  fumes  from  the  different  works,  and  I  am  losing 
nearly  all  of  those  that  are  exposed  there.  In  my 
garden,  the  lower  portion  of  which  is  sheltered,  the 
trees  are  almost  the  same.  In  fiict,  I  do  not  see  any 
difference  in  them  from  what  they  have  been  during 
the  last  20  years. 

withdrew. 


Mr.  Joseph  W.  Sv 

4638.  {Chairman.")  You  are  town  clerk  of  Gates- 
head ? — Yes. 

4639.  Does  the  town  council  of  Gateshead  act  as 
the  urban  sanitary  authority  ? — Yes. 

4640.  Have  they  of  late  years  employed  an  in- 
spector of  nuisances  ? — Yes. 

4641.  You  are  conversant,  I  suppose,  with  all  the 
powers  and  all  the  responsibihties  which  are  possessed 
by  local  authorities  with  respect  to  nuisances  ? — Yes. 

4642.  Let  me  call  your  attention  to  the  92nd  clause 
of  the  Public  Health  Act,  1875,  with  reference  to 
this  subject :  "  It  shall  be  the  duty  of  every  local 
"  authority  to  cause  to  be  made  from  time  to  time 
"  inspection  of  their  district,  with  a  view  to  ascertain 
"  what  nuisances  exist  calling  for  abatement  under 
"  tlio  powers  of  this  Act,  and  to  enforce  the  pro- 
"  visions  of  this  Act  in  order  to  abate  the  same,  also 
"  to  enforce  the  provisions  of  any  Act  in  force  within 
"  their  district  requiring  fireplaces  and  furnaces  to 
"  consume  their  own  smoke."  Have  your  town 
council,  acted  in  accordance  with  that  clause  ?  — 
I  should  state  that  down  to  the  year  1869  very 
little  was  done  in  that  direction,  but  in  that  year 
Mr.  Newall,  who  was  a  member  of  the  town  council, 
brought  the  matter  specially  before  one  of  ""the  com- 
mittees, and  instructions  were  given  at  that  date, 
under  which  every  producer  of  smoke  was  served  with 
a  notice.  I  may  say  that  at  that  time  we  were  acting 
under  the  old  Act,  the  Towns  Improvement  Act,  1847, 
which  was  just  as  efficient  in  towns  as  the  present  Act. 

4643.  Have  you  generally  acted  under  the  local 
Act,  or  under  the  general  Act We  had  generally 
acted  under  the  Towns  Improvement  Act,  until  the 
Public  Health  Act  of  last  year  came  into  force ;  since 
that  time  we  have  acted  under  the  existing  general 
Act. 

4644.  Have  you  found  that  the  existing  general 
Act  is  less  eflScient  in  its  operation  that  the  old 
Act  ? — The  present  Act,  I  should  say,  is  perfectly 
efficient;  there  is  no  legal  difficulty  nor  any  practical 
(lifficnlty  that  I  know  of  in  carrying  it  out. 

4645.  Then,  I  presume,  you  do  not  agree  with  the 
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evidence  which   the   last   witness   gave  upon  that  

subject  ? — No. 

4646.  Will  you  state  what  number  of  prosecutions 
you  have  conducted  ? — I  have  not  got  the  particulars 
here  since  the  year  1869  ;  but,  roughly  speaking,  I 
should  say  that  between  the  20th  of  August  and 
the  31st  of  December  1869  20  cases  were  reported 
by  the  inspector.  Those  i-eports  were  subsequently 
to  the  service  of  the  notice  upon  all  the  smoke  pro- 
ducers in  the  district.  In  three  of  those  cases  the 
committee  thought  that  it  was  unnecessary  to  take 
proceedings  ;  but  of  the  remaining  cases,  in  16  in- 
stances the  parties  were  fined,  and  one  was  dismissed. 

4647.  What  was  the  usual  amount  of  the  fines  that 
were  inflicted  in  those  cases  at  that  time  ? — The 
amount  of  the  fine  under  the  Act  at  that  time  was 
21.  ;  that  was  not  under  the  local  Act,  but  under  the 
Towns  Improvement  Act,  the  general  Act,  which 
used  to  be  incorporated  in  all  Acts  relating  to  local 
legislation  ;  that  is  to  say,  the  authorities  had  power 
to  put  that  general  Act  in  force  ;  and  21.  was  the 
maximum  fine,  and  there  was  a  continuing  penalty 
under'  that  Act,  I  think,  of  lOs.  a  day. 

4648.  Did  you  enforce  that  penalty?  —  Not  until 
the  yeac  1869.  In  that  year  fines  were  inflicted  in 
16  cases,  and  one  case  was  dismissed.  Then  in 
the  subsequent  year  there  was  a  change  in  the  town 
council  ;  and  I  think  the  town  council,  which  I 
represent,  do  not  deserve  all  the  things  that  have 
been  said  about  them,  both  to-day  and  on  Friday, 
because,  although  they  may  have  done  more  than 
other  authoi'ities,  they  have  not  done  so  much  as  they 
might  have  done.  In  the  year  1870,  18  cases  were 
reported,  but  proceedings  were  taken  and  fines  in- 
flicted in  two  cases  only,  the  council  being  that  year 
unfavourable  to  prosecutions. 

4649.  Can  you  give  any  reason  why  there  was  such 
a  great  disparity  between  the  proportion  of  cases  in 
which  ]>roceedings  were  taken  in  the  year  1370,  as 
compared  with  1869  ?' — It  was  because  the  temper 
of  the  authorities  was  against  any  further  proceedings 
being  taken.  They  thought  that  sufEcient  had  been 
done  in  the  preceiling  interval,  and  that  the  mauu- 
2 


156 


MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


Mr.  J.  W.  facturers  must  be  allowed  a  certain  time  to  enable 
Swinburne,     them  to  make  the  necepsary  alterations.    Then  in  the 

  year  1871  there  were  eight  reports,  and  prosecutions 

3  Oct.  1876.    -were  ordered  in  each  case,  and  fines  inflicted  in  each 
case. 

4650.  Then  the  council  had  recovered  its  spirit  a 
little  in  1871  ? — Yes,  and  the  owners  of  the  works 
had  come  to  a  sense  of  their  duty  under  the  Act. 
Then,  in  the  year  1872  there  were  five  reports,  and 
two  prosecutions  only.  In  the  year  1873  there  were 
five  reports,  and  prosecutions  and  fines  in  each  case. 
In  the  year  1874  there  were  nine  reports,  and  four 
prosecutions  onlj\  I  may  say  that  in  that  year,  and 
also  in  the  subsequent  year,  the  prosecutions  in  the  other 
cases  were  unnecessary,  as  the  manufacturers  com- 
plied with  what  was  required.  Then  in  1875  there 
were  eight  reports  and  five  prosecutions  ;  but  that 
has  arisen  from  this  circumstance,  that  since  the 
Public  Health  Act  of  1875  came  into  operation  we 
have  done  over  again  what  we  did  in  1869,  that  is  to 
say,  we  have  served  every  smoke  producer  with  a 
second  notice  under  the  Act. 

4651.  By  whom  were  the  fines  in  the  cases  which 
you  have  mentioned  imjjosed  ? — By  the  local  justices. 

4652.  Have  you  a  stipendiary  justice  for  Gates- 
head ? — No. 

4653.  I  observe  that  the  total  number  of  successful 
prosecutions  was  42  ;  was  there  an  appeal  against  any 
of  those  convictions  in  any  case  ? — No. 

4654.  Was  there  not  a  power  of  appeal  under  the 
general  Act,  before  the  Act  of  1875  was  passed,  which 
was  never  used  ? — In  one  case  (I  believe  the  solicitor 
for  the  defence  is  in  the  room)  an  appeal  was  threatened, 
but  it  was  not  prosecuted  ;  the  parties  thought  better 
of  it,  and  complied  with  the  order  of  the  justices.  I 
should  say  that  under  the  Act  of  1875  we  appli«d 
for  orders  of  abatement  and  prohibition. 

4655.  Were  these  orders  of  abatement  made  ? — 
Yes,  they  have  been  made. 

4656.  What  action  do  you  take  in  the  cases  in 
which  those  orders  are  made  ? — We  should  rarely  have 
occasion  to  appear  a  second  time  before  the  bench. 
After  an  order  of  abatement  is  made  it  is  the  duty  of 
the  inspector  to  see  that  the  parties  who  have  been 
brought  up  before  the  bench  and  fined  are  carrying 
out  what  the  bench  have  reasonably  considered  neces- 
sai'y.  I  am  not  aware  that  it  has  been  necessary  in 
any  case  to  bring  a  defaulter  up  a  second  time. 

4657.  I  su})pose  the  fact  that  the  prohibition 
has  been  put  in  force,  and  that  the  magistrates  have 
issued  an  order  of  abatement,  would  be  widely  known  ? 
— Yes,  it  would  be  very  well  known. 

4658.  Has  that  had  a  wholesome  influence  upon 
your  neighbourhood  ? — Y'es,  it  has,  to  some  extent. 
AV'ith  reference  to  the  justices  we  have  never  had 
any  difficulty,  and  we  have  never  found  that  they  had 
any  desire  to  frustrate  the  cairying  out  of  the  Act  at 
all;  not  in  any  single  instance.  Although,  of  course, 
the  magistrates  sitting  on  the  diff^erent  occasions  on 
which  these  cases  have  come  before  the  bench  have 
always  been  different — and  there  is  a  large  bench  of 
them — there  has  been  no  attempt  on  their  part  to 
frustrate  the  operation  of  the  Act. 

4659.  Have  you  ever  heard  of  the  magistrates 
declining  to  perform  their  duty  in  this  respect  ? — I 
have  heard  it  this  morning,  not  befoi'e. 

4660.  Are  you  aware  upon  what  authority  the 
opinion  of  Mr.  Sanderson  was  quoted  by  the  last 
Avitness  ? — I  can  only  suppose  that  the  evidence  was 
to  weak  that  he  might  have  thought  that  the  case  had 
been  badly  got  up ;  but  I  did  not  hear  of  it  until  I 
came  into  the  room  to-day. 

4661.  Have  you  any  suggestion  to  make  with  regard 
to  the  law  in  reference  to  coal  smoke  ? — With  regard  to 
that  subject,  it  appears  tome  that  the  law  is  sufficient; 
that  coal  smoke  being  a  nuisance  which  is  open  to 
public  observation,  it  is  not  a  matter  in  which  there  is 
any  necessity  for  scientific  evidence.  It  appears  to  me 
that  the  local  authorities  are  the  proper  authorities  to 
enforce  the  law. 

4662.  The  fact  is  very  easily  proved,  is  it  not — 


Yes;  it  only  requires  carefully  watching  for  a  certain 
time.  I  may  say  that  the  practice  with  us  has  been, 
after  an  inspection  has  been  made  by  the  officer,  to  at 
once  acquaint  some  person  in  authority  in  the  factory 
that  that  inspection  has  taken  place,  so  that  they  know 
the  particular  time,  and  have  no  excuse  for  saying 
that  they  are  called  upon  to  answer  for  an  offence  as 
to  Avhich  they  have  no  information. 

4663.  The  particular  hour  of  the  day  is  mentioned, 
so  as  afford  them  an  opportunity  of  getting  up 
evidence  on  the  point  ? — Quite  so. 

4664.  I  see  that  the  maximum  amount  of  the  fine 
that  was  fixed  by  the  A.ct  of  1865  was  5l.? — Yes. 

4665.  Have  the  magistrates  in  recent  cases  imposed 
larger  penalties  than  the  penalty  of  40s.  ? — I  cannot  say. 
Vv"e  do  not  care  so  much  about  the  penalty  ;  we  want 
to  get  the  manufacturers  to  abate  the  nuisance. 

4666.  With  the  power  of  imposing  a  continuing 
fine,  and  the  power  of  ordering  abatements,  you  are 
indiflerent  as  to  the  amount  of  the  original  fine  ? — Yes. 
We  want  to  get  rid  of  the  nuisance.  I  may  say  lliat 
we  have  done  nothing  with  respect  to  the  smoke  from 
locomotives.  No  case  has  been  yet  reported ;  but  I 
believe  it  is  the  intention  of  the  authorities  to  deal 
with  that  matter.  With  regard  to  the  smoke  from 
the  chimneys  of  steam  tugs  upon  the  river,  they  have 
been  dealt  with,  and  the  parties  have  been  brought  up 
in  the  borough  of  Gateshead  and  fined;  but  those 
cases,  I  should  say,  are  not  included  in  the  list  which 
I  have  handed  in. 

4667.  Have  any  good  results  been  attained  from 
that  ? — I  have  not  folloAved  that  matter  out ;  but  fines 
were  inflicted. 

4668.  Have  you  the  same  power  of  ordering  abate- 
ment in  the  case  of  steam  tugs  as  you  have  in  the  case 
of  manufactories  ? — Undoubtedly. 

4669.  Has  the  local  authority  at  Gateshead  ever 
been  set  in  motion  by  any  of  the  inhabitant  house- 
holders where  the  local  authorities  themselves  have 
been  reluctant  to  take  action  in  the  mattter  ? — I  think 
not.  There  may  have  been  private  representations ; 
but  they  would  never  take  any  action,  and  probably 
the  representations  would  never  be  reduced  to  writing. 
I  do  not  remember  a  case. 

4670.  Have  you  never  had  a  relieving  officer  or 
constable  or  police  officer  appointed  ? — No.  We  have 
had  an  inspector  for  many  yea:s,  and  he  is  the  proper 
officer  from  whom  these  matters  emanate. 

4671.  Within  the  borough  of  Gateshead  there  are, 
I  believe,  various  extensive  works  ? — There  are  very 
arge  works  of  all  descriptions.  There  are  alkali 
works,  there  are  large  gas  Avorks,  very  extensive  iron 
works,  manure  works,  and  tar  AVorks ;  in  fact,  I  fancy 
that  nearly  every  branch  of  industry  is  more  or  less 
represented  in  the  toAvn. 

4672.  Have  you  taken  any  action  with  reference  to 
any  of  those  works? — We  have,  in  the  case  of  the 
manure  Avorks,  on  two  occasions.  On  the  first  occa- 
sion I  was  unable  to  obtain  a  conviction,  because  the 
magistrates  Avere  not  satisfied  that  there  was  suffi- 
cient evidence  to  show  that  the  pungency  of  the 
odours  evolved  Avas  injurious  to  health.  The  other 
case  was  a  more  recent  case,  Avhich  occurred  since  the 
Act  of  1875  was  passed.  The  proprietors  of  some 
Avoi'ks  were  summoned,  and  the  magistrates  in  that 
case  Avere  satisfied  Avith  the  evidence  ;  but  I  did  not 
think  that  the  evidence  Avas  more  convincing  than  in 
the  other  case.  It  seems  to  me  to  be  just  one  of 
those  questions  which  require  some  amendment,  be- 
cause it  is  always  open  to  argument  Avhether  a  vapour 
may  be  injurious  or  not.  It  is  not  sufficient  to  prove 
the  nuisance,  you  must  prove  it  to  be  injurious  to 
health.  In  the  first  case  to  which  I  referred  the 
odour  giAcn  out  produced  nausea. 

4673.  I  believe  one  of  the  judges  has  interpreted 
the  word  "  and "  to  mean  "  or  "  before  the  Avords 
"injurious  to  health,"  in  defiance  of  grammatical 
construction? — Yes;  and  Ave  had  to  take  it  as  so 
decided  in  this  particular  case  to  Avhich  I  have  just 
referred.  The  odour  given  forth  was  of  so  pungent  a 
character  that  it  produced  nausea  and  discomfort,  and 
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it  was  contended  that  it  was  really  beneficial  to  men's 
health. 

4674.  Have  you  observed  any  improvement  since 
the  second  Alkali  Act  of  1874  has  been  in  operation  ? 
— There  have  been  fewer  complaints.  Last  year  there 
were  some.  About  the  months  of  July,  August,  and 
September  the  complaints  were  very  general  indeed  ; 
and,  at  the  instance  of  the  towJi  council,  T  made  a 
special  complaint  to  the  Local  Government  Board ; 
and  they  directed  their  officer,  Mr.  Brereton  Todd,  to 
wait  upon  me,  and  they  afterwards  sent  down 
Dr.  Angus  Smith,  but  we  were  unable  to  point  out 
the  particular  offenders.  We  had  reason  to  suspect 
from  what  works  the  fumes  came  ;  but  I  may  say 
that  I  was  unable  to  convince  either  Mr.  Todd  or 
Dr.  Angus  Smith  that  our  complaints  were  well 
founded.  Dr.  Angus  Smith  seemed  to  be  thoroughly 
satisfied  with  all  that  was  being  done  by  the  local 
inspectors,  and  he  would  uot  admit  that  there  was 
any  visible  escape  such  as  we  had  alleged  had  taken 
place. 

4675.  In  spite  of  the  evidence  of  your  own  senses  ? 
—Yes. 

4676.  Did  that  arise  from  the  difficulty  of  ti-acing 
the  vapour  to  any  particular  works,  or  was  it  that 
Dr.  Angus  Smith  denied  the  existence  of  that  which 
you  considered  to  be  a  nuisance  ? — He  seemed  to  think 
that  the  appliances  at  all  the  works  were  so  complete, 
and  that  the  interest  of  the  manufacturers  was  so 
clearly  against  allowing  any  gas  to  escape,  that  we 
must  have  been  wrongly  informed. 

4677.  Are  you  of  oiMnion  that  where  many  works 
arc  carried  on  together,  even  if  the  Act  is  observed, 
there  will  issue  from  those  works  a  sufficient  quantity 
of  vapour  to  be  injurious  ? — -That  is  more  of  a  scien- 
tific question,  and  I  do  not  know  that  I  am  thoroughly 
able  to  answer  it. 

4678.  First  of  all,  there  is  a  minimum  laid  down  in 
the  Act  ;  and  we  have  been  informed  by  an  inspector 
that,  as  a  rule,  the  minimum  is  more  than  observed, 
and  that  a  very  much  less  quantity  of  vapour  is 
allowed  to  issue  from  certain  works  than  the  law 
allows ;  but  when  you  come  to  other  works,  the  ques- 
tion arises  as  to  the  best  practical  means  being  adopted. 
In  those  cases  opinions  may  differ  as  to  what  the  best 
practical  means  are.  Do  you  suppose  that  the  injury 
arises  from  those  works  with  respect  to  which  no 
absolute  minimum  has  been  imposed,  but  where  the 
best  practical  means  are  adopted,  and,  if  adopted,  are 
after  all  insufficient  wholly  to  prevent  the  nuisance  ? — 
I  think  that  the  greatest  injury  of  late  years  has 
arisen  from  copper  works,  although,  in  the  town  which 
I  represent,  we  do  not  feel  it  so  much. 

4679.  Copper  works  are  not  under  inspection  ? — 
No ;  not  in  the  final  stage,  that  of  smelting. 

4680.  What  would  you  suggest  as  a  remedy  for  the 
evils  which  exist  ? — I  think  that  we  require  a  con- 
siderable increase  of  inspectors,  and;  I  should  say,  of 
inspectors  having  proper  scientific  knowledge  of  the 
matters  they  have  to  deal  with. 

468 L  In  the  particular  case  to  which  you  have- just 
referred,  you  failed,  as  I  understand,  in  spite  of  the 
presence  of  Dr.  Angus  Smith  ami  Mr.  Brereton  Todd  ; 
but  nobody  could  object  to  those  gentlemen  for  want 
of  sufficient  scientific  information? — That  is  true; 
but  the  injury  of  which  we  complained  had  begun 
several  weeks  before,  whereas  they  would,  no  doubt, 
find  everything  in  perfect  order.  I  have  pointed  to 
n-peated  discharges  of  chlorine  gas  during  the  even- 
ings on  particular  days, 

4682.  Then,  as  I  understand,  your  remedy  would 
be  to  increase  the  number  of  the  inspectors,  but  to 
appoint  as  inspectors  men  of  scientific  attainments, 
such  as  those  who  are  now  so  employed  ? — I  think  it 
would  not  be  of  any  use  to  appoint  persons  who  had 
only  ((ualifications  for  policemen. 

4683.  You  think  there  is  a  difference  between  the 
case  of  coal  smoke  and  other  vapours,  as  to  which 
scientific  knowledge  is  necessary  to  enable  a  person  to 
delect  whether  a  vapour  is  deleterious  or  not  ? — Yes. 

4684.  But  are  there  not  certain  processes  which,  if 
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neglected,  must  inevitably  lead  to  injury,  and  which  Mr.  J.  W. 
might  be  observed  by  an  unscientific  witness  ? — Yes,  Swinburne. 

that  may  be  so,  but  I  think  it  is  difficult  to  discover   

the  true  causes.  23^t.  1876 

4685.  It  has  been  stated  that  a  great  number  of  the  ' 
cases  in  which  there  are>£scapes  of  gas  at  night  are 

due  to  the  proceedings  of  the  workmen  themselves, 
who  wish  to  hasten  the  action  of  a  certain  process 
upon  which  their  wages  depend,  or  to  relieve  them- 
selves from  the  trouble  of  performing  certain  acts 
which  lead  to  injury  ;  and  it  has  been  suggested  that 
the  occasional  presence  of  men  of  inferior  position  and 
knowledge  to  that  which  is  possessed  by  inspectors 
would  be  useful ;  what  is  your  opinion  upon  that  sub- 
ject ? — I  should  be  very  much  against  that.  I  think 
that  the  manufacturer  should  deal  with  the  matter 
himself. 

4686.  Would  you  make  a  manufacturer  primarily 
responsible  for  the  noxious  vapours  that  escaped  from 
his  works  ?  At  the  present  time,  under  the  Alkali 
Acts,  he  can  relieve  himself  of  the  responsibility  by 
showing  that  it  was  his  workmen,  and  not  he,  who 
committed  the  offence  ? — I  think  that  he  should  be 
just  as  responsible  for  the  act  of  his  workmen  as  any 
other  employer  of  labour  is  responsible  for  the  act  of 
his  workmen  ;  for  instance,  in  tlie  case  of  a  stoker 
Avho  so  improperly  superintends  his  fire  as  to  cause 
smoke  to  issue  from  his  chimney  in  a  greater  volume 
than  is  necessary,  the  employer  is  responsible. 

4687.  But  the  employer  in  that  case  cannot  relieve 
himself  from  the  responsibility  ? — No. 

4688.  You  think  that  the  same  law  should  be  made 
applicable  to  the  alkali  manufactui-er  as  to  the  other  ? 
—  Yes  ;  that  seems  to  me  to  be  the  natural  course  to 
take. 

4689.  How  would  yon  proceed  with  respect  to 
copper  works,  where,  as  you  probably  know,  no  method 
for  condensing  the  vapours  has  yet  been  discovered  ? 
— I  think  the  w^ords  "as  far  as  reasonably  practicable  " 
would  be  sufficient  to  excuse  the  manufactuiers. 

4690.  You  would  introduce,  under  the  provisions  of 
the  Alkali  Act  of  1874,  larger  and  more  elastic 
powers  ? — We  cannot  put  down  commercial  under- 
takings. 

4691.  You  kno\v,  I  presume,  the  clause  in  the 
Public  Health  Act,  with  regard  to  the  power  of  urban 
sanitary  authorities  to  iafiict  penalties  on  those  who 
without  their  sanction,  introduce  certain  specified 
noxious  trndes  into  the  district  within  their  juris- 
diction ? — Yes. 

4692.  Would  you  extend  the  powers  under  that 
Act  upon  that  point? — That  opens  out  a  large  matter; 
they  might  be  extended,  but  I  should  not  like  to  say 
how  far. 

4693.  Would  you  extend  them  to  manufactories  of 
the  description  of  those  of  which  we  have  been  speak- 
ing ? — Do  you  mean  to  copper  works  ? 

4694.  Yes,  and  other  works  of  a  similar  character 
which  arc  not  now  included  ;  for  instance,  coke  ovens 
and  other  works  ? — I  should  not  like  to  give  an 
answer  to  that, — yes  or  no, — for  it  is  avery  large  matter. 
Undoubtedly,  the  operation  of  the  section  of  the  Act 
might  be  .advantageously  extended.  At  the  present 
time,  I  think,  it  only  applies  to  those  trades  which  arc 
defined  by  name,  and  others  cjusdcm  generis. 

4695.  Have  you  had  occasion  to  apply  that  section 
of  the  Act? — Yes  ;  we  have  acted  under  that  section 
by  prohibiting  certain  specified  trades  from  being 
estal;lished. 

4696.  Have  you  found  your  hands  tied  for  want  of 
an  enlarged  definition  of  trades,  or  Avould  you  have 
any  objection  to  that  ? — No,  we  have  not.  It  is  the 
interest  of  all  urban  sanitarj'  aiithorities  to  encourage 
the  establishment  of  trades  in  their  district,  as  far  as 
it  can  be  done. 

4697.  As    I    understand   you,  you  prevent  the 
establishment  of  certain  noxious  trades  ? — Yes. 

4698.  Would  you  like  to  see  the  list  enlarged  ? — 
Yes. 

4699.  Can  you  specify  the  cases  in  which  you  think 
it  should  be  enlarged  ? — I  should  object  to  the  establish- 
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ment  of  copper  works  within  tlie  area  of  a  town  in 
which  there  was  a  dense  population ;  although  there 
would  be  this  difficulty,  that  copper  works  would  be 
established  outside  that  area,  and  then  the  town  would 
go  to  them.  That  is  the  reason  why  I  should  hesitate 
before  giving  an  opinion  upon  so  large  a  matter. 

4700.  I  suppose  the  reason  of  their  omission  was 
that  it  was  considered  by  the  legislature  that  those 
trades  were  rather  too  large  to  be  dealt  with  by  the 
local  authorities  ? — Yes,  I  suppose  that  was  so.  The 
remedy  seems  to  be  rather  to  extend  Government  in- 
spection to  all  cases  which  are  not  dealt  with  by  the 
local  authority  under  the  Smoke  Act;  that  is  to  say,  that 
every  manufacturing  process  from  which  any  dele- 
terious gas  escaped  should  be  deemed  to  be  a  manu- 
facture which  would  come  under  the  inspection  of  the 
Government  officer.  That  seems  to  me  to  be  one  way 
of  dealing  with  the  matter. 

4701.  Supposing,  after  all,  that  inspection,  although 
it  might  be  efficiently  carried  out,  would  not  prevent 
injury  to  the  surrounding  property,  have  yon  had 
any  experience  to  lead  you  to  suggest  any  improve- 
ments in  the  existing  law,  which  has  been  said  to  be 
inefficient  to  protect  landed  proprietors  against  the 
injuries  which  are  done  to  their  property  ? — The  law, 
as  far  as  the  landed  proprietors  are  concerned,  seems  to 
me  to  be  sufficient.  There  is  both  a  remedy  by  statiite 
and  by  applying  to  the  governing  body.  They  can 
enforce  the  old  prescriptive  common  law  right. 

4702.  Are  you  not  aware  it  has  been  stated  that  the 
common  law  is  inefficient,  and  that  there  are  many 
cases  in  which  the  prosecutors  cannot  point  out  from 
which  works  the  injury  comes  ? — Yes. 

4703.  Have  you  any  remedy  that  you  can  suggest 
for  that  state  of  things  ? — I  have  not  considered  that 
matter.  1  heard  the  evidence  that  was  given  on 
Friday,  and  I  must  say  that  it  seems  to  me  to  be  prac- 
ticable to  adopt  some  such  system  as  was  mentioned 
by  Mr.  Carr-Ellison. 

4704.  {Earl  Percy!)  Can  you  tell  the  Commis- 
sioners a  little  more  about  that  case  which  you  spoke 
of  in  which  you  sent  for  the  inspectors  ?  Was  that  the 
only  case  in  which  you  have  employed  them  ?— -Yes, 
it  is  the  only  case  in  which  we  have  communicated 
with  the  Local  Government  Board. 

4705.  Did  you  communicate  with  them  in  the  first 
instance  ? — Yes,  stating  generally  that  the  escape  of 


noxious  fumes  had  become  so  increasingly  objectionable 
that  the  council  had  to  request  them  to  make  some 
special  inquiry  into  the  matter. 

4706.  When  did  this  happen  ? — I  think  it  was  in 
September  1875. 

4707.  Why  did  you  not  apply  at  once  to  the 
nspector  ?  — My  directions  were  to  apply  to  the  Local 
Government  Board  as  the  most  efficient  course. 

4708.  When  were  the  inspectors  sent  down ;  how 
long  after  your  application  ? — Mr.  Brereton  Todd,  I 
think,  waited  upon  me  within  a  few  days  afterwards. 

4709.  Did  he  make  any  inspection  of  the  works  at 
that  time  ? — I  told  him  the  works  which  we  thought 
were  the  defaulters,  and  I  believe  he  Avent  and  made 
a  special  inquiry,  and  the  result  of  his  inquiry  1  saw 
afterwards  reported. 

4710.  How  soon  was  Dr.  Angus  Smith  sent  down 
after  that  ? — Three  or  four  weeks  afterwards. 

4711.  Was  that  in  consequence  of  a  fresh  applica- 
tion of  yours  to  the  Local  Government  Board  ? — I  do 
not  remember,  but  I  think  not.  1  think  the  Local 
Government  Board  had  written  to  Dr.  Angus  Smith 
and  also  to  the  local  inspector.  No  doubt  there  had 
been  a  correspondence  between  Mr.  Brereton  Todd 
and  Dr.  Angus  Smith,  the  result  of  which  was  that  he 
came  to  see  me. 

4712.  Can  you  tell  us  what  the  character  of  the 
inspection  was  which  the  inspectors  instituted  ? — No  ; 
but  Dr.  Angus  Smith  told  me  that  he  would  at  once 
make  a  requisition  to  the  department,  and  have  an 
additional  inspector  or  inspectors  appointed  to  assist 
Mr..  Todd  for  a  time.  Whether  that  was  done  I  do 
not  know,  but  he  did  not  recognize,  or  at  least  he  was 
unwilling  to  recognize,  the  fact  that  there  had  been 
any  escape ;  certainly  not  to  the  extent  that  we 
stated. 

4713.  Stevenson.)  Do  you  discriminate 
between  the  furnaces  the  owners  of  which  you  pro- 
secute for  the  emission  of  smoke,  so  as  to  excuse  any 
class  of  furnaces  with  regard  to  which  the  best  means 
of  consuming  the  smoke  has  not  been  discovered  ? — 
Yes.  The  prosecutions  have  been  confined  to  furnaces 
in  connection  with  engine  chimneys.  We  have  not 
dealt  witli  the  larger  question. 

4714.  You  assume  that  where  thei'e  are  large  steam 
boilers,  the  smoke  ought  to  be  consumed,  and  that  that 
must  be  done  ? — Yes. 


The  witness  withdrew. 


Hev. 
JR.  Jenkyns. 


The  Rev.  Richard  Jenkyns  examined. 


4715.  {Chairman.)  Where  do  you  reside? — I  live 
at  Wallsend. 

4716.  Plave  you  had  any  experience  of  the  noxious 
vapours  which  are  emitted  from  different  worlcs  ? — I 
have  experienced  them  in  my  own  garden,  and  my  own 
glebe,  with  regard  to  the  vegetation  ;  and  I  have  ex- 
perienced them  in  my  own  person. 

4717.  How  far  do  you  live  from  any  works? — I 
live  400  yards  from  the  rivei',  just  close  by  the  Wil- 
lington  Viaduct. 

4718.  What  is  the  character  of  the  works  which 
are  nearest  to  you  — The  nearest  to  me  are  chemical 
works,  and  those  just  across  the  water  would  be  about 
500  yards  as  the  crow  flies  ;  they  are  copper  and  silver 
works,  and  the  Bath  Metal  Extracting  Company. 

4719.  You  are  rather  near  to  large  copper  works  ? 
—Yes. 

4720.  How  long  have  you  lived  there  ? — I  came 
there  in  the  year  1872. 

4721.  Have  you  found,  since  you  have  been  there, 
that  the  nuisance  has  varied  at  all? — It  has  very 
much  increased.  These  works  were  just  starting 
when  I  came  there,  but  most  of  them  have  been  on  for 
about  two  or  three  years,  and  some  have  been  increas- 
ing ever  since,  so  that  the  garden  is  completely  de- 
stroyed. 

4722.  In  what  state  was  the  garden  when  you 
arrived  there  ? — There  was  half  an  acre  of  young  apple 
trees  still  flourishing,  and  a  quickset  hedge  nine  feet 


high,  and  there  was  a  green  boundary  wall  of  trees  to 
the  south  ;  and  that  is  dead  now  and  rotten,  and  the 
trees  are  all  gone. 

4723.  What  do  you  say  with  regard  to  the  effect  of 
the  vapours  upon  your  own  health  and  comfort  ? — It 
is  more  with  regard  to  my  comfort  than  my,  actual 
health,  because  one  can  get  out  of  it,  more  or  less, 
if  one  feels  it  affecting  one  ;  but  I  do  feel  it  affect  me 
with  depression  and  languor,  smarting  of  the  eyes,  and 
a  choking  sensation  in  the  throat,  if  you  get  it  very 
strong. 

4724.  I  suppose  the  performance  of  your  duties 
takes  you  also  into  many  of  the  worst  parts  ? — Yes. 
Some  of  the  cottages  of  the  poor  are  in  a  crowded 
state  near  the  works. 

4725.  Are  those  houses  very  much  exposed  to 
noxious  vapours  ? — I  find  that  they  shut  their  doors 
and  windows  against  the  noxious  vapours ;  and  the 
annoyance  from  other  smells  in  the  house  is  increased 
thereby. 

4726.  Do  you  find  occasionally  escapes  of  noxious 
vapours,  to  a  very  offensive  extent,  in  and  near  the 
neighbourhood  of  the  houses  ? — Yes,  decidedly. 

4727.  And  you  think  that  that  evil  is  on  the 
increase  ? — It  has  been  on  the  increase  since  1872 ; 
but  I  think,  with  regard  to  certain  works,  the  alkali 
works  for  instance,  I  should  say  that  the  evil  has  not 
increased  lately  ;  but  the  copper  and  sulphur  works,  I 
think,  are  still  on  the  increase. 
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4728.  Have  you  known  intimately  any  other  popu- 
lations than  the  one  among  which  you  now  reside  ? — 
I  was  amongst  a  mining  population  for  four  years  at 
Chiltern,  near  Bishop  Auckland. 

4729.  What  should  you  say  was  the  relative  state 
of  the  health  of  the  men  in  the  two  places  ? — The 
miners  are  a  much  more  healthy  race.  The  smoke 
in  the  country  there  is  confined  to  one  pit,  and  the 
works  are  not  crowded  together  so  much. 

4730  In  those  places,  was  the  population  a  town 
population,  or  simply  a  population  brought  together  by 
the  work  of  the  collieries  ? — It  was  a  large  colliery 
village. 

4731.  Therefore,  the  general  circumstances  were 
more  in  their  favour  ? — Yes.  The  place  was  built 
like  a  village,  extending  over  a  large  tract  of  open 
fields.  There  is  one  point  that  I  should  like  to  men- 
tion, and  that  is  this  :  that,  with  regard  to  the  escape 
of  gas  at  night,  there  is  not  the  least  doubt,  from  my 
experience,  that  the  workmen  ought  to  be  more  looked 
after  than  they  are,  and  I  cannot  see  any  other  way  of 


their  being  looked  after  than  by  making  the  employers 
resppnsible  for  them. 

4732.  I  suppose  that  if  the  employer  was  made 
more  directly  responsible  for  them  he  would  be  the 
most  efficient  pei'son  to  exercise  supervision  ? — I  think 
it  should  be  the  employer  who  should  exercise  the 
supervision. 

4733.  {WIr.  Wilbraham  Egerton?)  Have  you  any 
waste  heaps  near  you,  or  tank  places  ? — Not  very  far 
olf  we  have.  There  is  a  very  bad  waste  heap  at 
Jarrow. 

4734.  Within  your  knowledge  ? — Yes.  I  know 
that  the  present  rector  of  Jarrow,  Mr.  Liddell,  has 
been  unable  to  live  in  the  Jarrow  rectory.  He  has 
been  obliged  to  take  another  house,  and  I  believe 
Sir  Walter  James  is  going  to  see  about  building  a 
new  rectory. 

4735.  Have  you  ever  seen  any  gases  escaping  from 
open  sewers  or  open  traps  in  sewers  in  your  district  ? 
—No,  I  cannot  say  that  I  have. 


Rev. 
R.  Jenkyns. 

23  Oct.  187C. 


The  witness  withdrew. 


Adjourned  sine  die. 


Tuesday,  6th  February  1877. 


Present  : 

The  Right  Honourable  LORD  ABERDARE  in  the  Chair, 


The  Right  Honourable  Earl  Percy,  M.P. 
The  Right  Honourable  Viscount  Midlkton. 
The  Honourable  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 
F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 


A.  W.  Williamson,  Esq.,  Ph.  D.,  F.R.S. 
H.  E.  RoscoE,  Esq.,  F.R.S. 
Admiral  W.  W.  Hornby. 

G-ERALD  A.  R.  FitzGerald,  Esq.,  Secretary. 


David  Gamble,  Esq.,  examined. 


4736.  {Chairman.')  You  are  an  alkali  manufacturer 
at  St.  Helen's  ? — Yes. 

4737.  You  have  been  very  long  connected  with  that 
district,  have  you  not  ? — I  have  been  resident  there 
for  forty  years. 

4738.  Your  father  carried  on  the  same  business 
before  you  as  you  now  carry  on  ? — He  did. 

4739.  Are  you  also  acquainted  with  the  chemical 
and  other  manufactories  in  the  neighbourhood  ? — 1 
am  ;  and  I  may  say  that  I  am  also  chairman  of  the 
Committee  of  the  Alkali  Association,  appointed  to 
attend  the  meetings  of  this  Commission,  and  I  should 
like  to   put   in  some  resolutions  which  they  have 
recently  arrived  at,  which  express  the  united  opinion 
of  the  trade  upon  the  different  points.    In  the  first 
place,  I  am  anxious  to  correct  some  of  the  dates 
which  a  witness  before   the  Commission,  namely, 
Mr.  Beamont,  gave.      The   first  alkali   works  in 
St.  Helen's  were  erected  in  1829.    Before  the  year 
1838  there  existed  in  the  district  four  alkali  works 
■besides  the  works  of  Messrs.  Muspratt  at  Newton, 
about  four  miles  to  the  eastward.    Up  to  that  date 
the  whole  of  the  muriatic  acid  produced  in  these 
works  escaped  into  the  air,  and  created  great  destruc- 
tion to  vegetation,  both  to  ci'ops  and  trees.    Some  of 
the  land  laid  waste  at  that  time  is  still  uncultivated, 
and  in  some  parts  of  the  neighbourhood  the  trees  then 
killed  still  remain  standing.     About  1837  the  first 
attempts  were  made  at  condensation,  and  the  manu- 
facturers earnestly  did  all  they  could ;  for  the  proba- 
bility of  having  their  works  shut  up  on  account  of  the 
great  claims  for  damages  which  they  had  to  pay  was 
staring  them  in  the  face.     But  the  mode  of  conden- 
sation was  new  and  little  understood,  and  some  injurj'' 
was  still  done,  which  was  exaggerated  by  those  who 
liad  suffered  so  much  previously.    I  should  add  to 
this  that  there  were  alkali  works  at  Runcorn  as  early 

i'as  the  year  1836,  altliough  they  were  small,  and  that 
the  works  of  Messrs.  Hutchinson,  at  Widncs,  began 
in  1847.    This  differs  only  a  few  years  from  the  state- 
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ment  made  by  Mr.  Beamont  as  to  Widnes.  Improve- 
ments in  the  mode  of  condensation,  however,  took 
place  ;  and  in  1862,  when  the  Select  Committee  of  the 
House  of  Lords  inquired  into  the  subject  of  noxious 
vapours,  the  majority  of  the  alkali  trade  was  able  to 
submit  the  following  memorandum  : — 

"  The  majority  of  the  alkali  trade  recognises  the 
correctness  of  the  statements  made  by  Lord  Derby, 
that  muriatic  acid  gas  in  any  serious  quantity  is  in- 
jurious to  vegetation,  and  that  the  escape  of  that  gas 
from  alkali  woi-ks  can  be  almost  entirely  prevented  by 
the  use  of  suitable  means.    The  majority  of  the  trade 
agrees  with  the  principle  suggested  by  Lord  Derby, 
that  all  alkali  works  should  be  provided  with,  and  use, 
such  means  of  prevention.    The  majority  of  the  trade 
is  willing  to  concur  in  the  object  proposed  by  Lord 
Derby  in  his  speech,  namely,  the  compulsory  conden- 
sation of  muriatic  acid  gas,  provided  such  time  is 
given  for  the  consideration  of  the  subject   as  will 
enable  a  measure  to  be  framed  which,  while  protecting 
the  public,  will  not  be  injurious  to  a  manufacture 
occupying  so  large  an  amount  of  capital  and  labour,  so 
important  to  the  prosperity  of  the  country  at  large,  and 
essential  to  the  actual  existence  of  large  communities. 
The  majority  of  the  alkali  trade  considers  that,  from 
its  great  extent,  and  its  entire  dissimilarity  to  other 
manufacturing  trades,  these  objecis  can  only  be  at- 
tained by  a  special  enactment  applicable  to  the  alkali 
trade  alone.     The  course  which,  in  the  opinion  of  the 
majority  of  the  trade,  would  best  meet  the  objects  of 
the  Committee,  and  guard  best  against  the  serious 
danger  pointed  out,  would  be  that  the  Government 
should  undertake  next  session  to  bring  in  a  measure 
for  the  compulsory  condensation  of  muriatic  acid  gas, 
and  that  in  the  interim  a  Commission  should  be  ap- 
pointed, consisting  of  both  practical  and  scientific  men, 
to  devise  such  a  system  as  would  meet  the  objects  in 
vicAV.    If  this  course  be  adopted,  the  majority  of  the 
trade  will  give  its  best  assistance  and  co-operation  in 
the  preparation  and  carrying  out  of  such  a  measure." 
4 


D. 


Gamble, 
Esq. 


6  Eeb.  1877 


160 


MINUTlJS  or  EVIDENCE  TAKEN  BEFOKE  THE 


D  Gamble         That  inemorandum  points  out  that  the  trade  at  that 
'  Esq.         time  acliiiowledged  the  necessity  of  some  restriction. 

  They  were  wilhng  to  submit  to  a  limit  of  five  per  cent. 

6  Feb.  1877.        regarded  muriatic  acid.     At  that  time  some  mauu- 

  facturers  were  condensing  95  per  cent,  of  the  muriatic 

acid.  I  do  not  think  that  any  increase  of  this  per- 
centage of  condensation  should  be  made  compulsory ; 
if  it  were,  the  best  managed  works  would  not  be  safe 
from  penalties.  I  believe  that  if  the  condensation  of 
95  per  cent,  was  always  attained  there  would  be  no 
complaint  of  injuiy  from  muriatic  acid  from  the 
chimneys. 

4740.  Will  you  read  the  resolutions  of  the  Com- 
mittee of  the  Alkali  Association  to  which  you  h-Axe 
referred  ? — These  resolutions  were  passed  on  the  15th 
of  January  in  this  year,  and  are  as  follows  :  — 

"That  "the  Act  of  1874  has  already  effected  great 
improvement,  but  it  has  not  yet  had  sufficient  time 
for  its  complete  application,  and  that  more  inspectors, 
of  as  high  standing  as  the  present  ones,  shoidd  be  at 
once  appointed  to  enforce  the  Act  thoroughly.  That 
it  is  not  expedient  that  there  should  be  any  increase 
in  the  stringency  of  the  Act  of  1874  as  regards 
muriatic  acid,  as  it  is  scarcely  practicable  at  all  times 
to  conform  even  to  the  present  requirements.  That 
the  present  state  of  knowledge  of  the  subject  is  not 
sufficient  to  enable  a  limit  of  escape  to  be  defined  for 
the  acids  escaping  in  the  manufacture  of  sulphuric 
acid  ;  but  as  the  escape  of  these  acids  in  fairly  regulated 
works  is  only  a  small  fraction  of  that  from  the  com- 
bustion of  ordinary  coal,  and  as  the  inspector  is 
authorised  by  the  Act  of  1874  to  insist  on  the  best 
practicable  means  being  used  to  diminish  these  escapes, 
the  Committee  believe  that  it  is  only  necessary  that 
the  inspector  should  have  a  sufficient  staff  of  assistants 
to  prevent  any  complaint  on  the  part  of  the  public 
on  this  ground.  Owing  to  the  extremely  pungent 
character  of  chlorine,  a  small  escape  may  cause  great 
complaint ;  but  the  Committee  are  of  opinion  that, 
with  proper  care,  the  cause  of  these  complaints  will, 
under  the  Act  of  1874,  be  very  greatly  reduced.  As 
to  sulphuretted  hydrogen,  the  Committee  admit  that 
some  of  the  complaints  as  to  this  have  been  well 
founded,  and  they  consider  that  it  is  necessary  in  the 
public  interest  that  manufacturers  should  not  be 
allowed  to  discharge  acid  into  any  drain  or  water- 
course receiving  waste  drainage.  But  if  this  c6nditiou 
is  imposed,  powers  must  be  given  to  provide  another 
outlet  for  acid  drainage.  With  regard  to  the  recovery 
of  sulphur,  the  Committee  cannot  recommend  that  the 
adoption  of  any  of  the  different  modes  proposed  should 
be  insisted  on ;  they  believe  that  the  suggestion  as  to 
drainage  will  greatly  diminish  the  existing  nuisance, 
and  that  the  self-interest  of  the  manufacturers  may  be 
relied  on  for  the  adoption  •  of  any  process  for  the  re- 
covery of  suluhur  that  shall  be  clearly  proved  to  be  a 
commercial  success." 

4741.  Was  it  meant  by  the  last  resolution  that  the 
Commission  should  not  recommend  the  adoption  of 
any  particular  mode? — It  was.  The  trade  do  not 
know  any  mode  for  extracting  sulphur  from  alkali 
waste  which  does  not  create  a  nuisance  in  the  works, 
and  which  does  not  also  increase  the  difficulty  of 
laying  the  waste  without  causing  nuisance  afterwards. 
I  may  say  that  Mr.  Muspratt,  who,  I  think,  is  to 
appear  before  you,  is  prepared  to  give  any  information 
on  that  subject  from  practical  experience.  I  never 
had  anything  practically  to  do  Avith  the  recovery  of 
sulphur,  although  I  know  what  has  been  done  by  other 
manufacturers.  I  may  proceed  to  observe  that  I 
believe  that  a  greater  number  of  inspectors  is 
necessary,  and  that  they  ought  to  live  near  enough  to 
the  works  to  be  able  to  visit  them  at  any  time  of 
the  day  or  night.  I  often  see  clouds  of  muriatic  acid 
emitted  from  some  chimneys,  and  smelt  at  a  distance  of 
a  mile,  which  cannot  have  passed  the  inspector's  exami- 
nation. If  he  was  in  a  position  to  see  them  he 
would  readily  know  which  works  required  his  im- 
mediate attention.  I  believe  that  such  escapes  must 
have  exceeded  five  per  cent.,  because  the  inspector  has 
frequently  found  in  my  own  chimney  an  escape  which 


he  estimated  at  five  per  cent.  ;  and  in  his  report 
for  the  year  1871  he  rather  excused  himself  for  not 
having  prosecuted  me  for  what  he  believed  to  be  an 
excessive  escape,  beyond  the  five  per  cent.  During 
all  this  time,  with  the  most  careful  watching  of  my 
chimney,  I  could  never  see  or  smell  muriatic  acid  from 
it.  J  live  within  1,400  yards  from  my  works,  and  in 
sight  of  the  chimney;  if  the  Inspector  lived  in  a 
similar  situation,  he  could  see  in  the  morning  where 
his  day's  work  ought  to  be. 

4742.  Would  the  sight  of  the  smoke  from  its  appear- 
ance always  inform  the  inspector  as  to  the  quality 
of  the  discharge  ? — Not  always,  hut  in  the  majority 
of  cases,  on  I  suppose  four  days  out  of  five  in  the 
early  morning  about  sunrise,  we  can  see  escapes  of 
condensing  vapours  from  chimneys  where  they  exist. 

4743.  Is  the  discharge  greater  at  night  than  in  the 
day  ? — I  do  not  think  that  the  discharge  is  more  at 
night  than  it  is  in  the  day.  Of  course  I  have  heard 
of  such  complaints,  but  I  do  not  know  any  reason  for 
believing  that  that  occurs  in  any  works.  There  are 
instances  where  works  are  tested  frequently  during  the 
night,  and  frequently  during  the  day,  and  the  escape 
at  night  is  much  less  than  the  escape  in  the  day. 

4744.  Would  not  that  very  much  depend  upon  the 
supervision  exercised  over  the  workmen  ? — "When  the 
work  is  really  set  properly  going  there  should  be  no 
particular  supervision  required  by  night.  There  is  no 
interest  on  the  part  of  the  workman  to  change  his 
mode  of  working  at  night  from  that  which  he  employs 
in  the  day,  so  far  as  the  chimney  goes. 

4755.  Have  you  any  reason  to  suppose  that  the 
vapour  which  escapes  at  night  is  worse  than  that  which 
escapes  by  day  ? — I  believe  that  it  is  more  perceived 
by  the  smell,  and  I  dare  say  that  it  would  fall  nearer 
the  works. 

4746.  Do  you  think  that  that  is  owing  to  greater 
dampness  in  the  air  ? — Yes. 

4747.  Will  you  proceed  with  your  statement  ? — Evi- 
dence has  been  given  that  in  some  works  there  are 
dampers,  by  the  opening  of  which  the  gases  can  be 
conducted  to  the  chimney  without  passing  through  the 
condenser.  This  is  quite  unnecessary  with  the  ordi- 
nary well  known  condensing  plant,  and  should  not 
be  allowed.  I  have  not  seen  anything  of  the  kind  in 
any  works  since  1840,  and  it  would  not  be  allowed  in 
any  well-managed  works.  I  mention  this  merely 
bec;mse  it  has  been  stated  by  other  witnesses. 

4748.  I  suppose  that  you  would  admit  that  there 
are  woi-ks  which  are  not  well  managed  ? — The  in- 
spector ought  to  know  that  very  much  better  than  I 
do.  It  seems  to  me  that  he  says  that  my  condensation 
is  bad  enough  ;  but  I  am  quite  certain,  from  what  I 
see  from  the  outside  of  other  works,  that  there  is 
frequently  much  more  vapour  escaping  from  them 
than  I  have  ever  seen  from  my  works. 

4749.  When  you  say  that  the  conducting  of  the 
gases  to  the  chimney  without  passing  through  the 
condenser  should  not  be  allowed,  do  you  mean  that  it 
should  not  be  allowed  by  the  managers  of  the  works, 
or  shoidd  not  be  allowed  by  the  inspectors,  or  by 
whom  ? — I  meant  to  say  there  should  be  no  means 
which  could  be  adopted  by  a  workman,  or  by  the 
owner,  or  the  manager,  or  by  any  one  else,  by  which 
the  gases  could  be  turned  into  the  chimney  without 
passing  through  the  condenser. 

4750.  Do  you  mean  that  mechanical  obstructions 
should  be  placed  in  the  way  of  the  gases  so  pro- 
ceeding ? — You  require  some  mechanical  contrivance 
to  make  the  arrangement.  In  the  ordinary  course  of 
the  work  there  are  no  such  means. 

4751.  But  I  think  you  say  that  there  are  works  in 
which  the  means  of  allowing  this  proceeding  to  take 
place  do  exist  ? — It  has  been  said  so  by  some  of  the 
witnesses.  I  think  that  you  had  a  bricklayer,  who 
stated  that  in  some  works  which  he  knew  there  was  a 
damper  by  which  the  vapours  could  be  conducted  to 
the  chimney  without  passing  through  the  condenser. 

4752.  Those  were  some  works  at  Widnes  or  Run- 
corn ? — Yes,  I  do  not  know  where  they  were.  I  think 
that  the  evidence  was  rather  confused.    I  may  mention 
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that  the  escapes  complained  of  in  my  works  in  the  in- 
spector's report  for  1871  arose  entirely  from  cracks  in 
the  arches  of  the  furnaces.  This  was  a  kind  of  fault 
which  I  had  only  discovered  a  short  time  previously  ; 
or  rather  I  should  say  that  it  was  discovered  b_^-  the 
inspector  a  short  time  previously,  and  of  the  extent  of 
which  manufacturers  had  no  idea  until  he  discovered  it. 
Since  the  passing  of  the  Act  of  1863  there  has  never 
been  an  escape  of  half  per  cent,  from  my  condensers. 

4753.  Which  inspector  was  it  who  discovered  that 
fault  ?— I  do  not  know.    Close  furnaces  are  liable  to 
these  escapes.     The  inspector  or  his  assistant  in- 
spector did  discover,  about  that  time,  that  there  were 
escapes  through  the  arches  of  these  furnaces  to  an 
extent  which  had  not  been  dreamed  of  by  any  of  us 
before.    It  was  not  at  my  works  alone,  but  at  all  the 
works  where  close  furnaces  were  used.    The  inter- 
ference of  the  inspector,  in  consequence  of  these  leak- 
ages through  the  brickwork,  cost  me  several  thousand 
pounds  in  that  year  from  the  stopping  and  the  re- 
building of  furnaces.    With  regard  to  the  complaints 
of  injury  from  acid  gases  at  a  distance  of  five  or 
even  nine  miles,  I  do  not  believe  that  muriatic  acid  or 
sulphuric  acid  has  been  detected,  or  has  done  any  injury, 
at  any  such  distance  since  the  passing  of  the  Act  of 
1863  ;  nor,  indeed,  for  some  years  previously,  except 
from  one  chemical  work  in  St.  Helen's,  where  a  pa- 
tent process  of  Mr.  Longmaid's  was  carried  on,  and 
the   smoke  of  which,  consisting  of    muriatic  acid, 
chlorine,  and  I  believe  chloride  of  iron,  could  always 
be  smelt  in  all  states  of  the  atmosphere  at  a  distance 
of  two   or  three   miles,  and   perhaps  more.  No 
attempt  was  made  to  condense  at  these  works,  and 
they  stopped  and  liquidated,  at,  I  believe,  a  total  loss 
to  the  shareholders,  as  soon  as  the  Act  of  1863  came 
into  force.    I  believe  that,  for  a  few  years  previously, 
they  had  done  more  injury  than  all  the  other  works 
put  together.    I  believe  that  the  agitation  which  has 
resulted  in  the  present  Royal  Commission  has  arisen, 
so  far  as  the  Lancashire  side  of  the  Mersey  is  con- 
cerned, and  so  far  as  it  affects  the  alkali  manufac- 
turer,   entirely  from  the  nuisance  of  sulphuretted 
hydrogen,  arising  from  a  mixture  of  acid  and  waste 
drainage,  the  smell  of  which  may  be  distinctly  smelt  at 
six  miles  distance,  and  possibly  more.    People  smell 
this,  and,  knowing  that  it  comes  from  the  neighbour- 
hood of  the  alkali  works,  attribute  it  to  the  gases 
which  formerly  did  so  much  injury  to  vegetation,  and 
easily  persuade  themselves  that  this  chemical  vapour 
has  done  the  injury,  if  they  perceive  any,  to  their 
trees  or  shrubs.    There  is  a  very  slight  evolution  of 
sulphuretted  hydrogen  either  from  the  waste  heaps 
themselves,  if  moderately  well  laid,  or  from  the  drainage 
of  these  waste  heaps.    Before  the  alkali  makers  com- 
menced to  condense  their  muriatic  acid  in  St.  Helen's, 
thei-e  wei-e  no  complaints  of  this  nauseou?  smell  or 
the  discolouration  of  paint,  &c.  ;  but  when  the  acid 
was  condensed,  it  had  to  be  run  away  into  the  water- 
courses, as  there  was  no  use  then  made  of  it,  except  a 
small  quantity  that  was  used  in  some  works  for  de- 
composing  waste   by  Mr.  Gossage's  patent.  With 
regard  to  the  Tuses  which  have  been  made  of  the 
muriatic  acid  after  condensation,  no  bleaching  powder 
was  made  in  the  St.  Helen's  district  until  1841.  When 
I  commenced  the  manufacture,  Messrs.  Muspratt,  at 
Newton,  had  been  making  it  for  two  or  three  years 
previously.    The  production  in  1863  was  about  80 
tons  per  week,  and  is  noAV  about  370  tons  per  week. 
I  should  say  that  this  weight  includes  chlorate  of 
potash,  for  that  is  made  instead  of  bleaching  powder, 
and  also  a  calculation  for  the  quantity  of  muriatic  acid 
sold.    Some  manufacturers  now  utilize  the  whole  of 
their  acids  for  the  maniifacture  of  chlorine  products, 
not  allowing  a  drop  of  it  to  escape  ;  and  although  it 
would  be  a  disadvantage  to  the  manufacturers  to  be 
obliged   to   continue    the  manufacture  of  chlorine 
products  at  times  when  it  was  unprofitable,  still  I 
think  that  for  the  purpose  of  preventing  such  a  terrible 
nuisance  as  now  exists  from  sulphuretted  hydrogen, 
and  which  I  do  not  think  has  been  exaggerated  in  the 
evidence  of  the  rector  of  Winwick,  the  running  of 
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acid  into  streams  containing  waste  drainage  ought  to  j)_  Gamble 
be  prevented.    In  France,  where  muriatic  acid  is  Esq. 

more  valuable,  I  believe  the  alkali  makers  never  run   

any  to  waste.  I  may  say  that  the  livid  blue  slime  ^  ^'^^^  ^^"^T- 
mentioned  by  Canon  HopAvood  is-  produced  by  the 
joint  action  of  the  fume**- from  the  copper  works  and 
the  sulphuretted  hydrogen  from  the  brook.  The  cor- 
poration of  St.  Helen's  have,  within  the  last  fortnight, 
with  the  full  consent  of  the  alkali  makers,  arranged 
for  the  absolute  stoppage  of  all  discharge  of  mixriatic 
acid  into  the  streams  which  receive  the  drainage  from 
the  waste  land  in  the  borough  ;  and  I  believe  that  the 
effect  of  this  will  be  enormously  to  diminish,  if  not 
entirely  to  do  away  with,  the  sulphuretted  hydrogen 
nuisance.  I  may  say  that  such  a  proceeding  as  that 
could  not  have  been  consented  to  by  the  alkali  manu- 
facturers until  within  the  last  year  or  two.  It  is  only 
since  that  time  that  there  has  been  any  mode  of  using 
the  muriatic  acid  which  leaves  a  neutral  liquor.  In 
former  processes  for  making  bleaching  powder  one 
fourth  of  the  aci<l  remained  in  the  waste  liquors. 

4754.  You  state  that  you  do  not  believe  that  the 
injury  from  acid  gases  at  a  distance  of  five  miles  has 
been  detected,  or  that  any  injury  has  been  done  by 
them,  since  the  passing  of  the  Act  of  1863  ;  and  I  think 
that  you  limit  the  amount  of  the  damage  which  you 
have  known  done  by  them  in  a  particular  instance  to  a 
distance  of  two  or  three  miles ;  but  I  dare  say  that 
you  heard  a  good  deal  of  evidence  given  at  Liverpool 
of  persons  who  stated  that  they  suffered  in  their  re- 
sidences, both  personally  and  in  their  property,  in  the 
paint  in  their  houses,  and  in  the  plants  in  their  gar- 
dens, at  a  distance  of  five  miles  and  upwards.  And  in 
answer  to  a  question  which  1  put  to  one  of  them,  and 
I  think  to  more,  (I  think  that  I  put  the  question  to 
most  of  them,)  it  appeared  quite  clear  that  the  damage 
must  have  come  from  the  side  of  Widnes,  and  not 
from  the  side  of  Liverpool  ? — I  paid  attention  to  the 
evidence  of  those  witnesses,  and  it  did  bear  the  inter- 
pretation whicli  you  slate ;  but,  as  I  have  said,  I 
believe  that  these  gentlemen  have  smelt  sulphuretted 
hydrogen,  and  have  been  greatly  annoyed  by  it,  which, 
I  am  sure,  they  may,  and  almost  must  have  been,  in 
the  neighbourhood  of  Allerton  and  Woolton  ;  they 
cannot  distinguish  between  sulphuretted  hydrogen  and 
other  chemical  gases,  and  if  they  find  injury  to  their 
plants  they  suppose  that  it  arises  from  acid  vapour, 
which  they  believe  has  come  to  them. 

4755.  One  witness,  Mr.  John  Hays  Wilson,  Avho 
lived  at  Lee  Hall,  Gateacre,  five  miles  in  a  direct  line 
from  Liverpool,  and  to  the  south-cast  of  Liverpool, 
stated  that  his  trees  suffered  very  much,  and  I  asked 
him  the  following  question  :  "  Have  you  any  reason 
"  to  believe  that  this  damage,  or  a  portion  of  it,  may 
"  have  been  inflicted  by  the  smoke  from  Liverpool?" 
He  stated,  "I  am  quite  certain  that  it  has  not,  because 
"  this  effect  is  not  produced  on  the  Liverpool  side. 
"  You  Avill  find  that  the  trees  get  better  as  you  ap- 
"  proach  Liverpool."  How  is  that  consistent  with 
the  damage  being  effected  by  anything  except  the 
vapours  from  Widnes  ?--I  do  not  know  what  has 
caused  the  damage,  if  damage  has  been  done,  beyond 
what  is  to  be  expected  from  the  neighbourhood  of  a 
large  town. 

4756.  I  am  assuming  that  his  evidence  is  carefully 
given,  and  is  correct  aiid  truthful.  If  he  finds  that  on 
the  side  nearest  Liverpool,  and  as  he  approaches  Liver- 
pool, the  trees  improve  instead  of  falling  off,  is  there 
not  strong  reason  to  suppose  that  the  damage  does  not 
arise  from  the  smoke  of  Liverpool  ? — I  cannot  account 
for  his  experience  on  that  subject. 

4757.  His  experience  was  not  solitary  ;  we  had  the 
evidence  of  physicians  and  others,  who  travelled  about 
at  night  and  at  all  times,  as  to  their  leaving  Liverpool, 
and  meeting  the  vapours  coming  towards  them,  and 
this  for  a  considerable  distance  ? — I  have  no  doubt  of 
the  correctness  of  that  evidence,  so  far  as  sulphuretted 
hydrogen  is  concerned.  From  my  own  experience  I 
do  not  believe  that  the  fumes  of  muriatic  acid  which 
have  been  evolved  by  the  worst  conducted  works 


1H2 


MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


D.  Gamble, 
Esq. 

6  Feb.  1877. 


could  have  been  perceived  often,  if  ever,  six  or  seven 
or  eight  miles  from  the  spot. 

4758.  What  do  you  say  was  the  vapour  which  was 
emitted  on  that  occasion  ? — Sulphuretted  hydrogen 
distinctly.  It  is  to  be  smelt  for  a  long  distance  ;  and 
the  evidence  of  Lord  Gerard's  agent  described  it  very 
correctly.  I  can  quite  believe,  indeed,  that  his  house, 
which  is  some  three  miles  from  the  nearest  source  of 
sulphuretted  hydrogen,  has  become  very  disagreeable  to 
those  who  do  not  know  what  the  vapour  is.  My  own. 
house,  which  is  fully  a  mile  from  the  nearest  source  of 
sulphuretted  hydrogen,  with  the  winds  which  bring  it 
there,  is  exposed  to  a  long  length  of  vapour  from  the 
brook  ;  and  in  spite  of  what  I  know  about  sulphuretted 
hydrogen  and  about  the  smell  of  it,  1  am  very  often 
astonished  and  troubled. 

4759.  But  you  say  that  the  sulphuretted  hydrogen 
would  not  account  for  the  damage  done  ? — The  sul- 
phuretted hydrogen,  I  am  satisfied,  does  not  account 
for  the  damage  done. 

4760.  Then  what  reason  have  we  for  disbelieving 
these  witnesses  ;  and  if  damage  is  done,  how  do  you 
account  for  its  being  done  ? — I  cannot  account  for  it. 

4761.  Are  not  the  facts  rather  on  their  side  ? — 
Evidence  will  be  olFered  to  you  that  the  damage  is  not 
from  our  side.    I  know  nothing  of  the  facts  myself. 

4762.  I  have  been  furnished  with  a  good  deal  of 
evidence  as  to  the  fact  that  at  the  same  distance  from 
these  places,  in  other  directions,  no  such  injury  has 
been  felt;  but  that  does  not  contradict  the  actual 
statement  of  these  gentlemen  that  they  have  suffered  ? 
— Evidence  will  be  offered  to  you  from  the  very  same 
neighbourhood,  stating  that  whatever  injury  is  suffered 
there  does  not  come  from  the  south-east,  the  Widues 
direction  ;  but  I  believe  that  the  injury  there  is  very 
small  indeed. 

4763.  With  respect  to  the  arrangements  which  have 
been  made,  as  you  say,  with  the  Corporation  of 
St.  Helen's  for  the  absolute  stopping  of  all  discharge 
of  muriatic  acid  into  the  streams  which  receive  the 
drainage  from  the  waste,  can  you  state  what  the  ar- 
rangements are  ? — The  arrangements  arose  in  this 
way — the  alkali  makers  have  been  considering  the 
question  for  some  years,  whether  they  could  not 
by  some  means  reduce  this  evolution  of  sulphuretted 
hydrogen;  and  attempts  were  made  a  year  ago,  and 
also  two  years  ago,  to  get  the  manufacturers  to  agree 
to  cease  putting  muriatic  acid  into  the  stream  at  alL 
but  there  were  not  enough  of  them  that  could  do  it 
without  loss  or  without  great  expense  to  enable  them 
to  agree  altogether  about  it.  There  were  several  of 
them  then  who  could  not  do  it,  and  there  are  some 
still  who  cannot  do  it,  without  great  expense,  and 
without  the  erection  of  new  apparatus.  But  now 
there  are  so  many  who  afe  really  turning  no  acid 
into  the  brook,  or  can,  upon  a  very  short  notice, 
cease  to  turn  acid  into  the  brook,  that  they  have  been 
induced  to  agree  to  a  resolution,  and,  in  fact,  to  a 
memorial  to  the  town  council,  to  say  that  they  are 
willing  to  be  compelled  in  future  not  to  do  so. 

4764.  As  to  the  method  by  which  this  nuisance  will 
be  prevented,  what  is  it  ? — Simply  that  the  acid  is  to  be 
all  consumed  on  the  premises.  It  could  have  been 
done  at  any  time  by  going  to  the  expense  of  neutral- 
izing it  by  lime,  which  would  cost  a  considerable  sum ; 
but  now  in  ordinary  times  it  can  be  actually  done  with 
profit.  The  acid  is  all  made  strong,  and  is  all  con- 
sumed in  the  manufacture  of  chlorine. 

4765.  Are  you  of  opinion  that  there  is  anything 
peculiar  in  the  circumstances  of  St.  Helen's  which 
would  make  it  more  difficult  in  other  places  than  it  is 
in  St.  Helen's  ? — No,  not  more  difficult.  The  ar- 
rangement would  involve  a  loss  to  the  manufacturers 
of  St.  Helen's  wlienever  chlorine  products  did  not  pay. 
Whenever  chlorine  products  are  unprofitable  they  will 
still  have  to  go  on  making  them  for  the  sake  of  their 
soda  products,  or  else  they  must  stop  their  works.  I 
do  not  think  that  it  would  do  to  oblige  manufacturers 
everywhere  to  do  this. 

4766.  {Mr.  Wilhraliam  Egerton.)  By  "chlorine 
products  "  what  do  you  mean  ? — Chloride  of  lime  and 


chlorate  of  potash ;  anything  which  consumes  muriatic 
acid. 

4767.  {Chairman.)  I  suppose  that,  submitting  to  a 
similar  sacrifice,  any  other  set  of  works  might  equally 
adopt  this  process  foi'  preventing  the  nuisance  ? — Just 
so.  But  if  all  manufacturers  were  obliged  to  cease 
making  soda,  or  to  cease  their  manufacture  altogether 
when  they  could  not  profitably  use  the  muriatic  acid 
for  making  chlorine  products,  it  would  have  a  much 
more  severe  action  upon  the  trade.  St.  Helen's  makes 
probably  one  fourth  of  the  chlorine  products  in  the 
kingdom,  and  she  will  have  to  go  on  making  those 
products  whether  they  are  profitable  or  not. 

4768.  That  is  what  you  are  going  to  do  ? — That  is 
what  we  are  going  to  do;  but  other  manufacturers 
will  cease  making  them  whenever  the  trade  becomes 
unprofitable.  Those  works  which  are  situated  on  a 
tidal  river,  or  wherever  they  are  allowed  to  run 
acid  into  the  stream  without  restriction,  would  cease 
making  these  products,  and  of  course  the  market  would 
be  set  right  again  ;  but  if  they  were  prevented  from 
putting  acid  even  into  tidal  streams,  the  manufacture 
must  go  on,  and  the  trade  would  continue  to  be 
unprofitable. 

4769.  There  has  recently  been  a  prosecution  of  a 
manufacturer  at  St.  Helen's,  has  there  not,  for  causing 
this  nuisance  of  sulphuretted  hydrogen  ? — Yes ;  there 
was  a  prosecution  of  one  manufacturer  for  running 
acid  and  sulphur  liquors  into  the  sewers. 

4770.  How  long  ago  Avas  that? — It  was  about  a 
year  ago.  The  final  decision  was  within  the  last  six 
months.    The  conviction  was  appealed  against. 

4771.  What  was  the  ultimate  result  of  the  prosecu- 
tion ? — It  was  confirming  the  conviction  of  the  magis- 
trates. I  do  not  know  what  form  it  took  ;  I  fancy 
that  it  was  a  conviction  for  a  penalty. 

4772.,  Will  you  proceed  with  the  other  portions  of 
your  evidence? — I  will  put  in  the  resolution  of  the 
salt-cake  makers  of  St.  Helen's. 

The  Witness  delivered  in  the  same,  zuhich  is  as 
follows  : 

"  Meeting  of  Salt  Cake  Makers,  5th  January  1877. 

"  Resolved : — 

"  This  meeting  of  Salt  Cake  Makers  of  St.  Helen's 
is  unanimously  of  opinion  that  it  is  desirable  that  the 
discharge  of  acid  into  the  brook  should  be  stopped, 
and  believes  that  if  this  were  done  the  complaints 
arising  from  the  pollution  of  the  air  by  sulphuretted 
hydrogen  would  be  entirely  done  away  with. 

"  That  it  would,  however,  be  necessary  to  allow  time 
to  manufacturers  now  discharging  acid  into  the  brook 
to  make  arrangements  for  ceasing  to  do  so. 

"  That  a  copy  of  this  resolution  be  sent  to  all  makers 
not  represented  at  this  meeting,  requesting  their  assent 
to  the  same,  and  that  it  be  then  transmitted  to  the 
Health  Committee  as  representing  the  opinions  of  the 
firms  here  represented,  and  those  who  shall  have  sub- 
sequently concurred. 

W.  J.  Menzies, 

Chairman." 

{Witness.)  Something  has  been  said  of  the  large 
profits  made  in  the  alkali  trade.  I  may  say  that  of 
the  four  works  existing  in  1832,  three  failed  before 
1835  ;  of  the  four  works  existing  in  1835,  two  failed 
before  1843;  of  the  nine  works  existing  in  1862,  four 
failed  before  1870;  and  one  of  these,  which  was  taken 
over  by  a  new  firm,  has  since  liquidated.  I  believe 
that  the  trade  has  not  been  more  fortunate  in  the 
Widnes  district ;  and  while  half  of  those  entering  the 
trade  in  Lancashire  have  actuallj^  failed,  not  one  of  the 
remainder  has  retired  from  business  with  an  assured 
fortune.  With  regard  to  a  proposal  which  I  understand 
is  made  to  reduce  the  maximum  legal  escape  of  acid,  I 
have  done  my  best  since  the  passing  of  the  Acts  of 
1863  and  1874  to  comply  with  them,  and  yet  I  have 
frequently  slightly  exceeded  the  legal  maximum.  I 
think  that  it  would  be  unjust  to  make  a  manufacturer 
liable  to  a  penalty  when  he  is  doing  his  best  to  avoid 
breaking  the  law.    With  respect  to  the  necessity  for 
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such  increased  stringency,  though  I  have  generally 
had  an  escape  closely  approaching,  by  the  inspector's 
mode  of  testing,  two-tenths  of  a  grain  of  muriatic  acid 
per  cubic  foot  in  the  chimney  gases,  in  addition  to 
whatever  escape  there  may  have  been  of  other  gases, 
and  though  I  have  reason  to  suppose  that  the  works  of 
Messrs.  Crosfleld,  close  to  mine,  have  not  been  more 
free  from  escape,  yet  I  showed  to  the  members  of  the 
Eoyal  Commission  who  visited  St.  Helen's  the  produce 
of  cornfields  and  the  grass  fields  700  yards  to  the 
northward  of  these  two  works,  which  are  certainly  in 
better  condition  than  they  were  at  the  passing  of  the 
first  Act.  I  also  showed  them  some  plantations,  and 
I  should  like  to  show  the  members  of  the  Commission 
two  photographs  of  the  plantations  in  that  neighbour- 
hood, one  of  which  was  taken  for  the  use  of  the  Koyal 
Commission  in  1862,  and  the  other  of  which  was  taken 
at  the  same  spot  in  1876,  which  shows  a  manifest 
improvement  in  the  plantations  and  in  the  trees.  (^The 
xvitness  produced  two  photographs^  The  small  photo- 
graph is  the  earlier  one. 

4773.  Were  these  photographs  taken  at  the  same 
period  of  the  year  ? — Yes,  and  exactly  at  the  same 
spot.    One  was  taken  in  May,  and  the  other  in  July. 

4774.  What  trees  are  they  ? — They  are  mostly  elms. 
The  large  trees  are,  I  think,  elms;  the  others  are  shrub 
trees. 

4775.  The  elms,  I  suppose,  are  well  out  by  the  16th 
of  May  ;  the  oaks  would  hardly  be  so.  If  one  photo- 
graph was  taken  in  May  and  the  other  in  July,  you 
would  expect  to  get  more  foliage  in  July  than  in  May 
if  the  trees  were  oak  trees  ? — Still  you  find  that  the 
branches  of  the  trees  more  overlap  the  house  in  the 
later  photograph ;  they  must  have  grown  yards  in 
length  on  botli  sides.  Those  trees  are  a  thousand 
yards  from  the  works.  My  remarks  as  to  the  escapes 
at  my  works  apply  to  my  original  works  at  Gerard's 
Bridge.  The  new  plus  pressure  gas  furnaces  at  my 
Hardshaw  Brook  Works,  which  the  members  of  the 
Royal  Commission  saw,  have  given  results  more  con- 
stantly satisfactory ;  but  the  whole  of  the  apparatus 
there  is  new,  and  I  do  not  see  how  the  same  principle 
can  be  applied  in  my  old  works.  I  have  some  tests  of 
those  furnaces,  which  I  suppose  to  be  the  safest  fur- 
naces now  in  use.  This  is  a  table  of  the  highest, 
lowest,  and  average  residt  at  the  Hardshaw  Brook 
Works  in  the  years  1875  and  1876. 

4776.  Those  are  new  works,  made  upon  the  most 
approved  principle  ? — On  what  I  suppose  to  be  the 
most  approved  principle.  The  great  majority  of  the 
tests  are  below  0*1  of  a  grain  per  cubic  foot;  but  there 
ai'e  twelve  occasions  in  those  two  years  when  I  should 
have  been  liable  to  a  penalty  if  the  inspector  had  been 
there  when  those  tests  were  made. 

4777.  From  what  causes  ? — I  cannot  tell  you  from 
what  causes. 

4778.  In  no  instance  could  you  discover  the  reason  ? 
— These  tables  I  only  got  this  morning,  and  I  have 
not  the  information.  In  some  cases  you  would  find  a 
reason  for  it  ;  either  that  something  had  gone  wrong 
with  the  supply  of  water  to  the  condenser,  or  that  there 
had  been  something  of  that  kind.  But  there  are  twelve 
cases  in  those  two  years  in  which  the  escape  jumped 
up  to  four  or  five  times  the  ordinary  amount.  These 
are  the  highest,  lowest,  and  average  tests  made  in  the 
works,  where  two  tests  are  made  every  day.  What  I 
mean  by  that  is,  that,  with  the  best  constructed  appa- 
ratus which  we  know  of,  it  would  not  be  possible  now 
to  avoid  penalties  if  they  were  enforced,  and  if  the 
inspector  was  always  on  the  premises. 

4779.  If  that  is  the  case  with  these  works,  you  have 
reason  to  believe  that  infringements  of  the  Act  in 
your  old  works  must  be  much  more  frequent  ? — They 
are  much  more  frequent.  I  have  a  return  here  for 
last  month  in  which  there  are  1 1  tests  by  our  own 
chemists,  and  one  by  Mr.  Fletcher,  out  of  about  70 
tests  which  are  over  the  two-tenths  of  a  grain  per 
cubic  foot.  That  was  in  the  old  works  in  January  of 
this  year.    They  are  not  largely  over. 

4780.  Were  all  those  escapes,  do  you  think,  from 
causes  which  were  really  beyond  your  own  control, 
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supposing  that  your  works  had  been  carefully  con-  d_  Gamble, 
ducted  — They  were.    I  may  say  that  I  have  con-  Esq. 

fessed  to  a  good  many  breaches  of  the  Act,  but  I   

never  kept  a  furnace  working  for  a  single  day  after  I  ^ 
knew  that  it  was  leaking  so  as  to  Jbreak  the  Act. 

4781.  Have  you  any  further  statement  to  make  ? — 
My  own  garden  is  within  a  mile  and  a  quarter  of  the 
centre  of  the  St.  Helen's  works,  and  entii'ely  unsheltered 
from  them,  and  has  produced  in  1874,  1875,  and  1876 
very  large  crops  of  pears.  I  have  always  had  large 
crops  of  small  fruit,  but  this  is  generally  much  covered 
with  soot. 

4782.  The  nearest  works,  you  have,  I  think,  already 
stated,  are  about  700  yards  from  your  house  ? — Not 
from  my  house. 

4783.  How  far  are  the  nearest  works  to  your  house  ? 
— The  distance  is  1400  yards. 

4784.  On  which  side  of  St.  Helen's  do  your  works 
lie  — On  the  north  almost  exactly, 

4785.  Then  you  would  be  most  affected  by  southerly 
winds  ?  —  Yes  ;  southerly  or  south-easterly  winds. 
My  gardens  are  exactly  north-west  of  St.  Helen's,  so 
that  a  south-easterly  wind  would  bring  the  vapour. 

4786.  Does  a  south-easterly  wind  blow  much  in 
that  quarter — In  summer  we  have  it  very  much,  but 
the  north-westerly  wind  is  the  prevalent  wind. 

4787.  You  say  that  in  1874,  1875,  and  1876  you 
had  very  large  crops  of  pears,  and  that  you  have  had 
large  ci'ops  of  small  fruit,  although  that  is  a  good  deal 
covered  with  soot.  Before  those  years  had  you  diffi- 
culty in  producing  these  fruits  ? — We  had  not  any- 
thing like  the  same  crop,  probably  not  a  quarter  of 
the  crop  ;  still  the  trees  were  only  13  or  14  years  old, 
and  possibly  that  may  account  for  it.  They  were 
planted  in  1861. 

4788.  Do  you  yourself  attribute  those  increased 
crops  to  an  improvement  in  the  state  of  the  atmosphere 
consequent  upon  a  more  rigorous  application  of  the 
law,  or  do  you  attribute  them  to  other  causes  ? — I 
cannot  say  that  I  attribute  them  to  the  first-named 
cause  ;  I  state  the  fact  merely  as  showing  that  we  are 
not  going  back.  I  think  that  there  is  a  general  im- 
provement both  in  the  crops  and  in  the  trees  in  the 
neighbourhood  of  St.  Helen's. 

4789.  Do  you  know  Mr.  Beamont's  house  ? — I  do 
not  know  the  house  itself. 

4790.  Do  you  know  where  it  is  ? — Warrington  is 
about  eight  or  nine  miles  from  St.  Helen's  in  a  straight 
line,  and  I  think  that  it  is  within  about  a  mile  of 
Warrington. 

Mr.  Beamont.  On  the  8th  of  December  there 
fell  a  complete  shower  of  vapour,  which  was  detected 
by  the  smell  as  coming  from  St.  Helen's  or  Widnes. 
I  got  up  at  about  7  or  half-past  7  o'clock  and  the 
garden  was  nearly  covered  by  this  shower  which  had 
fallen.  I  cannot,  of  course,  tell  whether  it  came  from 
St.  Helen's  or  from  Widnes,  because  there  was  very 
little  wind  when  I  got  up;  but  for  days  the  ground 
all  round  the  highways  was  covered  with  it.  I  ascer- 
tained that  not  only  had  it  fallen  on  my  garden,  but 
over  different  parts  of  Wai'rington.  It  had  fallen  into 
the  Clergy  Orphan  garden,  and  it  had  covered  it  with  a 
sort  of  white  frost.  It  fell  also  in  a  garden  at  Hill  Cliff, 
where  the  Home  Secretary  formerly  lived.  I  had  the 
fact  from  the  present  tenant ;  but  my  garden  Avas  com- 
pletely covered,  and  it  has  taken  every  bit  of  paint  off 
my  houses.  There  Avere  eight  houses  which  were  de- 
stroyed. I  was  obliged  to  get  them  painted.  I  found 
that  it  had  also  entered  my  house  and  had  touched  the 
plants. 

4791.  {Chairman,  to  Mr.  Gamble.)  You  have  heard 
Mr.  Beamont's  statement ;  do  you  happen  to  remember 
anything  of  the  circumstance  which  he  mentions  ? — 
It  is  a  similar  complaint  to  that  which  the  rector  of 
Winwick  made  with  regard  to  his  garden  and  house  ; 
and  I  have  stated  in  my  evidence  that  that  particular 
slimy  appearance, — a  blue  slime  as  the  rector  of 
Winwick  calls  it,  (Mr.  Beamont  calls  it  slime,)— is 
produced  in  all  these  instances  by  the  action  of  the 
sulphuretted  hydrogen  on  a  metallic  substance,  such 
as  paint,  or  the  deposit  from  copper  smoke.  The 
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D.  Gamble,    sulphuretted  hydrogen  from  the  brook  turns  paint 
Esq.         almost  of  the  same  colour  as  that  blue  slime ;  and 

  if  leaves  are  covered  with  it,  I  believe  that  it  is 

6  Feb.  1877.    certainly  to  be  attributed  to  the  action  of  the  copper 
~  smoke  in  addition  to  the  emanation  from  the  brook  ; 

that  is  to  say,  tliat  the  copper  smoke  deposits  a 
metallic  substance,  and  the  sulphuretted  hydrogen 
turns  it  into  a  blue  sulphide.  We  see  it  occasionally 
upon  the  leaves  of  trees,  and  -wq  always  see  it  in 
St.  Helen's  when  the  wind  blows  from  the  brook, 
if  the  atmosphere  is  at  all  damp. 

4792.  Is  it  within  your  experience  that  the  effect 
of  copper  smoke  would  be  discovered  eight  or  nine 
miles  from  the  works  ? — I  believe  so.  Copper  smoke 
does  not  so  readily  condense  as  acid  gases.  I  may 
say,  with  regard  to  sulphuretted  hydrogen,  that  I  do 
not  believe  that  it  has  any  particularly  injurious 
effect  upon  vegetation.  Of  course  we  know  that 
acid  gases  have  such  an  effect,  but  I  have  not  been 
able  to  perceive  it  with  sulphuretted  hydrogen  ;  and 
I  may  say  that  I  and  another  manufacturer  went 
down  the  brook  last  Saturday,  almost  as  far  as 
Winwick,  for  the  purpose  of  seeing  whether  we  could 
find  any  injury  from  the  emanations  from  the  brook. 
The  brook  on  that  particular  day  happened  to  be 
without  smell ;  nobody  had  been  putting  acid  into  it  ; 
it  was  all  black,  but  there  was  no  perceptible  smell 
from  it.  The  trees  growing  on  the  edges  of  that 
brook,  many  of  the  branches  of  which  Avere  hanging 
Avithin  two  feet  of  tlie  brook,  showed  no  signs  of 
injury  to  the  young  shoots ;  last  year's  shoots  were 
quite  as  good  as  others  that  I  have  seen  elsewhere. 

4793.  Then  with  respect  to  Mr.  Beamont's  com- 
plaint, I  understand  you  to  say  that,  so  far  as  it  is 
connected  with  alkali  works,  it  arises  only  from 
tlie  generation  of  sulphuretted  hydrogen,  which,  al- 
tliough  disagreeable,  is  not  injurious  to  vegetable  life, 
and  that  Avith  regard  to  anything  else  it  is  due  to 
copper,  for  Avhich  you  are  not  responsible  ? — Precisely 
so.  I  have  no  doubt  Avhatever  of  the  correctness  of 
such  a  statement  if  the  Avind  on  a  damp  day  was 
blowing  in  the  direction  of  Mr.  Beamont's  house. 

4794.  (  Viscount  ^I'uUcton.)  As  I  understand  you, 
you  are  of  opinion  that  if  all  Avorks  Avere  brought  up 
to  the  level  of  the  best  conducted  works  there  Avould 
be  no  reasonable  cause  of  complaint  ? — That  is  my 
opinion, 

4795.  One  method  which  you  propose  toAvards  that 
end  is  an  additional  staff  of  inspectors;  do  you  think 
that  that  precaution  by  itself  Avould  be  sufficient  to 
prcA-ent  the  escape  of  gas  ? — I  thiuk  so  ;  I  think  that 
it  would  carry  out  the  Act  of  1874. 

4796.  You  think  that  it  would  remedy  the  evil 
Avhich  is  now  complained  of  ? — I  believe  that  the 
cause  of  the  evil  which  is  now  complained  of  is  really 
sulphuretted  liydrogen  ;  that  the  nuisance  from  it  is  so 
great  that  people  are  up  in  arms,  and  they  do  not 
know  the  cause.  I  believe  that  it  Avould  prevent  any 
escape  of  acid  gases  from  chemical  works  which  would 
do  any  appreciable  harm. 

4797.  Have  you  ever  considered  Avhat  might  be  the 
result  of  a  large  agglomei'ation  of  well-conducted 
works  all  emitting  a  small  amount  of  gas ;  might 
they  not  do  as  much  injury  as  an  isolated  work 
emitting  a  large  amount  ? — I  do  not  think  so.  Very 
much  concentrated  acid  vapour,  I  knoAV,  Avill  do  an 
immense  amount  of  injurj',  and  I  do  not  believe  triat 
a  very  small  amount  of  vapour  coming  from  a  number 
of  works  would  do  nearly  so  much  injury;  it  would, 
of  course,  do  more  injury  than  a  smaller  amount  of 
vapour  emitted  from  a  smaller  number  of  works. 

4798.  I  see  that  your  own  experiences  with  respect 
to  the  damage  done  to  vegetation  and  to  fruit  do  not 
tally  with  those  of  many  of  the  witnesses  whom  we 
have  had  before  us  ;  how  do  you  account  for  that 
discrepancy  ? — My  evidence  is  with  regai'd  to  St. 
Helen's.  I  think  that  you  have  scarcely  any  evidence 
at  all  of  injury  done  in  the  neighbourhood  of  St. 
Helen's,  except  from  the  copper  works.  There  is 
some  general  complaint,  but  no  specific  charge. 

4799.  With  regard  to  what  you  call  the  recovery 


of  sulphur,  that,  I  suppose,  applies  to  the  withdrawal 
of  the  sulphur  from  the  alkali  waste  ? — Yes. 

4800.  The  presence  of  that  sulphur  in  the  alkali 
Avaste  has  been  a  cause  of  complaint  for  many  years 
past,  has  it  not  ? — The  presence  of  sulphur  in  the 
alkali  Avaste  is  not  a  cause  of  complaint ;  the  com- 
plaint is  that  the  alkali  waste  Avhen  thrown  out 
discharges  that  sulphur  in  a  disagreeable  form,  in  the 
shape  of  sulphuretted  hydrogen.  If  it  is  thrown  out 
in  heaps,  and  if  good  care  is  not  taken  to  consoiiaate 
those  heaps  by  beating  them  and  excluding  the  atmo- 
sphere from  the  waste,  it  soon  heats  and  begins  to 
give  off  sulphuretted  hydrogen.  But,  besides  that,  if 
the  waste  is  at  all  carelessly  laid,  or  if  it  is  thrown  into 
pools  of  water,  it  produces  a  solution  of  sulphur, 
Avhich  has  some  smell,  but  not  much  ;  and  when  that 
is  mixed  with  acid  liquors  there  is  an  evolution  of 
sulphuretted  hydrogen,  and  the  smell  is  enormous. 

4801.  At  all  events  the  interest  of  the  manufacturer 
has  not  been  hitherto  sufficient  to  enable  him  to 
devise  a  process  for  Avithdrawing  that  sulphur.  Why 
do  you  think  that  it  should  be  done  in  the  future,  if 
it  has  not  been  done  in  the  past  ? — I  do  not  think 
that  I  have  said  that  it  would  be  done.  What  I  have 
said  is,  that  the  annoyance  from  sulphuretted  hydrogen 
emitted  by  the  mixture  of  the  waste  liquors  and  acid 
Avould  bo  avoided  if  Ave  prevented  the  acid  from 
running  into  the  stream. 

4802.  {Chairman.)  And  as  far  as  St.  Helen's  is 
concerned,  you  are  going  to  do  so  ? — As  far  as 
St.  Helen's  is  concerned,  the  corporation  have  deter- 
mined to  do  so,  and  I  hope  that  they  will  succeed, 
though  there  are  some  difficulties  in  tiie  way. 

4803.  ( Viscount  Midleton.)  Y ou  have  no  other 
suggestion  to  offer  except  an  increase  in  the  number 
of  inspectors,  so  as  to  bring  up  ill-conducted  works  to 
the  level  of  well-conducted  works  ? — I  have  not.  The 
Act  of  1874  has  had  but  a  very  short  time  to  be 
tried.  It  comprised  not  only  muriatic  acid,  Avhich 
Avas  included  in  the  former  Act,  but  it  comprised  a 
number  of  other  acids,  and  it  has  taken  up  to  the 
present  time,  and  Avill  take  longer,  I  think,  before 
the  inspectors  Avill  be  able  to  say  Avhat  they  ought  to 
insist  upon  from  manufacturers  in  the  shape  of  im- 
proving their  Avorks  if  improvement  is  required.  I 
hope  for  very  great  things  from  the  proposal  which 
is  made  in  the  suggestions  of  the  tradCj  that  acid 
should  be  prevented  from  going  into  streams  con- 
taining waste  di'ainage.  I  hope  that  the  personal 
nuisance  Avill  be  practically  entirely  done  away  Avith. 

4804.  {Chairman.)  We  had  a  good  deal  of  evidence 
at  Newcastle  of  the  extent  to  which  arbitration  was 
carried  on  betAveen  the  manufacturers  and  the  farmers, 
and  the  successful  result  of  such  arbitration  in  pre- 
venting discontent  on  the  part  of  the  farmers,  and  in 
preventing  troublesome  and  expensive  actions  against 
the  manufacturers.  Has  any  experiment  of  the  same 
sort  been  tried  at  St.  Helen's  ? — No ;  we  have  had  no 
complaint  in  St.  Helen's  from  the  farmers,  for  six, 
seven,  eight,  or  nine  years. 

4805.  Is  that  because  they  thought  that  no  cause 
of  complaint  arose,  or  because  they  were  hopeless  as 
to  getting  any  remedy  ? — I  cannot  say  that  thei-e  has 
been  absolutely  no  cause  of  complaint,  but  the  con- 
dition of  things  has  been  improA'ing. 

4806.  Then  you  think  that  there  has  not  been  the 
same  sort  of  reason  in  St.  Helen's  for  the  adoption  of 
that  system  of  arbitration  Avhich  has  existed  along  the 
banks  of  the  Tyne  ? — I  do  not  know  Avhat  cause  they 
may  have  had  for  it  on  the  Tyne,  but  I  do  not  think 
that  there  has  been  any  reason  for  it  at  St.  Helen's. 

4807.  {Professor  Roscoe.)  I  suppose  that  you 
would  recognize  the  fact  that  the  inspection  shice 
1863  has  assisted  the  manufacturers  by  bringing 
forward  new  inventions  and  improvements  AvJiich 
might  otherwise  not  have  taken  place  ? — No  doubt  it 
has  ;  and  it  has  also  assisted  manufacturers  who  had 
not  the  means,  or  probably  the  knoAvledge,  to  come  up 
to  the  better  Avork  of  others. 

4808.  If  an  improvement  has  been  distinctly  brought 
forAvard  and  acknowledged  in  the  trade,  would  you 
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object  to  legislation  on  the  subject  ? — I  should  object 
to  any  one  except  myself  being  the  judge  whether 
I  should  adopt  any  manufacturing  process  or  not. 

4809.  To  take  an  instance  :  With  regard  to  the  Wel- 
don  process,  having  by  means  of  the  Weldon  process 
been  able  to  economise  and  use  your  hydrochloi'ic 
acid,  you  are  now  able  to  agree  not  to  allow  the  acid 
to  flow  away  ? — Yes. 

4810.  Before  the  discovery  of  the  Weldon  process, 
that  would  not  have  been  possible? — It  would  not 
have  been  possible,  except  at  such  an  expense  as  would 
probably  have  driven  the  manufacturers  from  the 
district. 

4811.  And  in  the  same  way,  if  other  discoveries 
were  made,  improvements  would  necessarily  follow  ? 
— I  think  so.  I  should  not  like  to  insist  upon  the 
adoption  of  any  particular  process  by  any  manufac- 
turer. I  think  that  the  inspection  ought  to  be  an 
inspection  of  results,  and  not  of  processes. 

4812.  In  your  statement  you  say  that  you  believe 
that  the  condensation  of  95  per  cent,  has  not  always 
been  obtained  in  your  neighbourhood  ? — I  rather  spoke 
of  the  condensation  within  two-tenths  of  a  grain  per 
cubic  foot. 

4813.  You  say,  "I  believe  that  if  the  condensation 
of  95  per  cent,  was  always  attained,  there  would  be  no 
complaint  of  injury  from  muriatic  acid  from  the  chim- 
neys "  ? — Yes. 

4814.  Do  you  know,  or  do  you  believe,  that  that 
escape  has  continued  or  does  continue  for  any  length 
of  time  in  the  Lancashire  district  ? — I  do  not  know 
that  it  continues  for  any  length  of  time  in  any  works. 

4815.  Of  course  accidents  may  happen,  as  you  have 
told  us  have  happened  in  your  own  case,  in  conse- 
quence of  which  for  a  short  time  an  escape  may  occur  ; 
but  I  wish  to  know  whether  you  think  that  there  has 
been  any  systematic  evasion  of  tlie  Act  of  1 863  ? — I 
do  not  think  that  I  know  anything  sulBciently  definite 
to  give  an  answer  to  that  question. 

4816.  Did  you  hear  the  evidence  which  was  given 
by  Dr.  Richardson  at  Liverpool  ? — I  did  not  hear  it, 
but  I  have  read  the  notes  of  the  evidence  since. 

4817.  Do  you  consider  that  his  suggestions  with 
respect  to  improved  condensation  are  practicable  or 
otherwise  ? — I  think  that  Dr.  Richardson  loses  sight 
entirely  of  the  difficulties  of  condensation,  or  probably 
does  not  know  them  at  all.  There  is  no  difficulty 
when  you  have  muriatic  acid  in  condensing  it.  I  have 
stated  in  my  evidence  that  at  the  time  when  Dr.  Smith 
excused  himself  for  not  prosecuting  me  as  a  great 
offender,  in  1871,  there  was  not  more  than  a  half  or 
three-fourths  per  cent,  of  muriatic  acid  escaping  con- 
densation ;  that  is  to  say,  of  the  acid  which  got  to 
the  condensers.  Our  difficulty  is  in  getting  it  there; 
our  difficulty  is  in  preventing  the  furnaces  from  leaking 
into  the  chimney,  and  in  preventing  the  pipes  by 
which  we  cool  the  muriatic  acid  from  leaking  into 
the  atmosphere.  I  never  had  any  difficulty  whatever 
in  condensation.  I  believe  that  there  have  been  diffi- 
culties occasionally  with  new  manufacturers,  but  it 
has  been  my  principal  study  since  I  began  business  to 
know  how  to  condense  muriatic  acid. 

4818.  Can  you  inform  the  Commission  why  your 
new  furnace  which  we  saw  at  work  at  your  Hardshaw 
Brook  works  is  inapplicable  to  the  case  of  your  other 
works  ? — I  have  not  been  able  to  see  how  I  could  apply 
the  necessary  flues  ;  the  flues  area  particular  difficulty 
in  the  old  works.  The  salt  cake  apparatus  is  in  the 
middle  of  the  works,  and  you  want  three  sets  of  flues  for 
salt  cake  furnaces  and  condensers  ;  and  my  difficulty 
is  that  I  do  not  see  how  I  can  get  those  three 
sets  of  flues  into  my  present  works.  As  far  as  I  see  at 
present,  I  should  have  to  remove  the  whole  apparatus 
on  to  some  other  ground.  At  the  same  time  the  diffi- 
culty may  possibly  be  overcome. 

4819.  Might  a  similar  difficulty  occur  in  other 
Vv'orks  in  the  application  of  this  new  furnace  ? — 
Clearly. 

4820.  With  regard  to  the  escape  from  sulphui'ic 
acid  chambers,  do  you  consider  the  provision  in  the 
Act  of  1 874  sufficient  to  prevent  escapes  such  as  we  read 
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of  in  Dr.  Smith's  report  of  1871  ? — I  think  that  it  D.  Gamble, 
ought  to  be  sufficient.    I  think  that  the  Act  of  1874  Esq. 

is  sufficient  to  prevent  those  escapes  ;  and  I  should   ■ 

like  to  say  that  I  think  that  a  great  deal  too  much  ^  ''• 
has  been  made  of  the  escape  of  ■sulphur  acids  from 
sulphuric  acid  chambers.>-  Some  of  the  witnesses  will 
be  able  to  tell  you  the  exact  quantity  from  figures,  but 
the  result  is  that  the  quantity  of  sul23hur  acid  escaping 
from  the  chambers,  in  the  works  of  those  who  have 
taken  the  trouble  to  examine  it,  compared  with  the 
quantity  escaping  from  the  burning  of  coal,  varies  from 
about  ^th  to  -y-^th  of  the  total  sulphur  acid  escaping 
from  the  works  ;  and  if  you  could  by  any  means  reduce 
that  amount  by  one-half  you  still  would  only  be  re- 
ducing the  escape  of  sulphur  acid  ^Vth ;  and  there 
does  not  seem  to  be  any  sufficient  cause  for  such  a  re- 
striction. It  would  be  something  like  saying  to  <i 
cotton-spinner  that  he  is  using  100  tons  of  coal  per 
week,  and  that  his  neighbour  by  improved  engines  is 
only  using  95  tons  perAveek  to  drive  the  same  number 
of  spindles,  and  that  he  ought  to  be  prosecuted  and 
fined  for  causing  5  per  cent,  more  damage  to  the  pub- 
lic than  he  need  cause  if  he  were  a  skilful  manufac- 
turer. 

4821.  But  still  there  are  nitrous  fumes  ? — I  am 
now  speaking  of  sulphur  acids.  No  doubt  the  nitrous 
fumes  ought  to  be  condensed,  but  if  they  are  put 
into  flues  where  the  ordinary  furnaces  of  the  works 
are  at  work,  I  believe  that  the  nitrous  fumes  are 
reduced  to  oxides,  which  are  not  felt. 

4822.  Both  with  respect  to  the  escape  of  sidphur 
gases,  and  with  respect  to  the  escape  of  nitrous 
fumes,  you  believe  that  the  provisions  of  the  Act  of 
1874  are  sufficient? — -I  think  so;  and  I  may  say 
that  the  complaints,  if  they  are  of  importance,  do 
not  arise  from  the  escape  from  the  chimneys.  The 
manufacturer  is  generally  sufficiently  alive  to  his  own 
interest  to  prevent  that.  But  there  are  complaints, 
and  some  of  those  which  you  heard  of  at  Widnes  have 
been,  I  believe,  distinctly  traced  to  a  vitriol  chamber 
which  somebody-  said  had  lost  ils  top  altogether. 

4823.  Dr.  Smith  pointed  out  distinctly  in  the  report 
of  1871  that  as  much  as  27  per  cent.,  and  in  several 
cases  upwards  of  20  per  cent.,  of  the  total  sulphur  was 
allowed  to  escape  by  careless  work  ;  ought  not  this  to 
be  stopped  ? — I  think  that  it  ought  to  be  stopped; 
and  if  the  Act  means  anything  at  all,  it  certainly 
would  enable  the  inspector  to  prevent  one  rr^an  sending 
out  27  per  cent,  of  his  sulphur  when  another  would  be 
satisfied  with  3  or  2  per  cent. 

4824.  I  refer  to  that  because  you  say  that  it  is  to 
the  advantage  of  the  manufacturer  to  use  all  his 
sulphur;  that  is  not  always  the  case? — I  think  thnt 
it  is  always  to  the  advantage  of  the  manufacturer  to 
use  all  his  sulphur,  so  far  as  T  know. 

4825.  Then  you  do  not  think  that  it  would  be  ad- 
visable to  impose  any  limit  to  the  proportion  of  the 
total  acids  in  the  exit  flue  from  sulphuric  acid 
chambers  ? — I  do  not.  In  the  first  place,  I  do  not  know 
that  we  have  knowledge  enough  to  fix  that  limit ;  and, 
secondly,  it  would  be  doing  what  is  really  not  wanted 
to  be  ilone.  The  nuisance  is  not  sufficiently  large  to 
need  a  specific  clause  for  the  purpose. 

4826.  With  reference  to  the  chlorine,  can  you 
suggest  to  the  Commission  a  method  l)y  which  the 
retention  of  the  chlorine  in  opening  the  chambers  can 
be  effected? — That  is  done  in  several  ways  now.  I 
believe  that  some  manufacturers  do  nothing  except  to 
leave  the  chamber  for  12  hours  without  opening  it, 
so  that  the  gas  may  be  sufficiently  absorbed.  There 
are  several  modes  of  ameliorating  the  nuisance.  What 
I  adopt  myself  is  an  old  plan  of  Messrs.  Tennant,  of 
St.  Rollox  ;  it  has  been  in  use  at  my  works  for  more 
than  20  years  ;  namely,  always  having  one  half  of  the 
chamber  unsaturated.  We  only  charge  half  the 
chamber  at  once,  and  the  other  half  contains  half 
saturated  lime  ;  and  leaving  this  for  12  hours  absorbs 
the  greater  part  of  the  chlorine,  but  still  there  is 
some.  When  a  chamber  is  ready  to  draw,  half  of  it 
has  strong  bleaching  powder,  which  can  absorb  no 
chlorine,  and  cannot  assist  in  clearing  the  chamber, 
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D.  Gamble,    and  the  other  has  half-saturated  bleaching  powder 
Esq.         which  can  absorb  chlorine. 

4827.  Has  the  chlorine  ever  been  discharged  from 
  the  chamber  through  one  of  Deacon's  chambers ;  have 

you  ever  heard  of  that?— I  have  heard  of  its  being- 
done,  and  I  have  also  heard  that  some  gentlemen,  who 
will  appear  before  you  as  witnesses,  have  means  which 
they  use  for  drawing  the  chlorine  over  into  an  empty 
chamber  of  the  ordinary  construction. 

4828.  Can  you  suggest  any  limit  which  could  be 
used  in  that  respect,  or  would  you  rely  upon  the  Act 
of  1874  ? — I  think  that  you  must  rely  upon  the  Act 
of  1874  ;  it  is  not  an  escape  which  you  could  subject 
to  a  specific  limit. 

4829.  If,  as  you  have  told  us,  the  manufacturers 
Avere  to  be  debarred  from  running  their  acid  away, 
would  not  the  temptation  to  evade  the  Act  and  to 
emit  gaseous  acid  be  greater  ? — I  do  not  see  that. 
The  Alkali  Act  is  very  strict  as  to  the  emission  of 
muriatic  acid,  and  I  do  not  know  that  there  is  any 
reason  why  the  manufacturers  should  have  a  greater 
temptation.  You  must  always  construct  apparatus 
sufficient  to  condense  the  acid,  and,  having  done  that, 
I  do  not  think  that  there  is  any  temptation  not  to 
condense  it  all. 

4830.  (^Professor  Abel.)  In  the  better  conducted 
works  is  there  not  still  a  very  considerable  escape  of 
acid  vapour,  quite  independent  of  that  wbich  is 
emitted  from  the  chimneys  ? — There  is  some  from  the 
drawing  of  charges  ;  that  is  not  felt  beyond  the  im- 
mediate neighbourhood  of  the  woi'ks  ;  and  if  it  does 
injury,  it  is  very  easily  found  out  who  does  it. 

4831.  A  question  has  been  raised  as  to  the  special 
escape  of  vapours  during  the  night.  You  are  quite 
decided  on  that  point,  namely,  that  there  would 
generally  be  no  exceptional  escape  during  the  night 
of  acid  vapours,  or  no  temptation  to  it  ? — There  is  no 
more  general  escape  during  tlie  night  from  the  chim- 
neys tlian  in  the  ordinary  work.  There  is  no  temptation 
for  a  man  to  condense  worse  in  the  night  than  in  the 
day,  but  there  may  be  carelessness  in  the  workmen  ; 
they  may  do  their  work  less  carefully  in  the  night 
than  in  the  day,  and  then  more  vapour  escapes  from 
the  doors  of  their  furnaces. 

4832.  The  supervision  probably  would  not  be  quite 
so  great  in  the  night  as  in  the  day  ? — The  supervision, 
of  course,  is  not  so  great. 

4833.  But  in  other  respects  there  would  be  no 
difference  in  the  actual  working  by  day  and  by  night  ? 
— There  should  be  no  difference  ;  the  same  work  is 
generally  done  in  the  night  as  in  the  day.  The  night 
service  consists  of  13  hours,  and  the  day  service  of 
eleven.  The  night  shift  is  longer,  and  they  only  do 
the  same  work  in  the  night'  as  in  the  day. 

4834.  {Admiral  Hornby.)  You  tell  us  that  you 
believe  that  a  greater  number  of  inspectors  is  neces- 
sary, and  that  they  ought  to  live  near  enough  to  the 
works  to  see  what  is  going  on  at  them.  What  should 
you  say  as  to  the  extent  of  ground  which  one  inspector 
should  cover  ? — I  do  not  know  that  I  can  recommend 
anything  on  that  point.  My  own  idea  is  that  an 
inspector  ought  as  much  as  possible  to  dress  himself 
in  the  morning  in  sight  of  the  works  which  he  is 
inspecting. 

4835.  Do  you  think  tliat  one  inspector  would  be 
enough  for  St.  Helen's  and  Widnes  ? — I  should  hope 
that  one  inspector  ought  to  do. 

4836.  Then,  in  short,  your  opinion  is  that  with 
one  sub-inspector  to'overlook  such  a  district  as  Widnes, 
St.  Helen's,  Liverpool,  and  Flint,  it  is  quite  impossible 
for  such  a  man,  however  good  he  may  be,  to  exercise 
a  proper  supervision  ? — I  think  that  it  is ;  and  I  think 
that  the  necessity  of  going  over  such  a  large  amount 
of  ground  has  obliged  the  inspector  to  adopt  a  par- 
ticular mode  of  testing  Avhich  is  not  always  good 
either  for  the  manufacturer  or  for  the  public ;  that  is 
to  say,  that  he  seems  simply  to  confine  himself  to  a 
certain  per-centage  of  muriatic  acid  in  a  cubic  foot. 

4837.  If  I  understand  rightly,  even  with  this  im- 
proved plan  of  ihe  corporation  of  St.  Helen's  which 
contemplates  that  the  nmriatic  acid  is  not  to  go  into 


Sankey  Brook,  the  drainage  from  the  waste  is  still 
to  go  there  ? — Yes.  I  do  not  know  how  that  can  be 
prevented. 

4838.  Do  you  hope  that  the  effect  of  a  reduction 
of  the  amount  of  bad  stuff  going  into  the  Sankey 
Brook  Avill  really  tend  to  restore  those  water  meadows 
to  the  country,  or  will  do  any  essential  service  ? — It 
will  do  an  essential  service,  inasmuch  as  it  will,  I 
hope,  stop  almost  entirely,  or  to  a  great  extent,  and 
I  believe  entirely,  any  complaints  of  the  smell  of 
sulphuretted  hydrogen  beyond  a  few  yards  from  the 
brook ;  but  it  will  not  purify  Sankey  Brook ;  and  I 
think  that  it  is  probable  that  any  overflowing  of  Sankey 
Brook  will  do  just  as  much  harm  to  the  water  meadows 
then  as  it  does  now. 

4839.  Then,  in  short,  agriculture  in  the  neighbour- 
hood of  the  brook  will  not  gain  ? — I  do  not  think  that 
agriculture  in  the  neigbourhood  of  the  brook  will  gain  at 
all.  In  fact,  I  am  quite  sure  that  there  is  no  injury  to 
agriculture  from  the  brook,  except  by  its  overflowing  ; 
there  is  no  injury  from  vapours. 

4840.  What  would  be  the  actual  distance  from 
St.  Helen's  to  the  River  Mersey  ? — 10  or  12  miles  with 
the  winding  of  the  brook,  I  believe. 

4841.  Would  it  be  possible  to  have  a  culvert  or 
something  of  that  sort,  to  take  the  drainage  direct  into 
the  river,  instead  of  taking  it  into  the  Sankey  Brook  ? 
— You  cannot  carry  waste  drainage  by  itself  in  a 
culvert. 

4842.  You  have  alluded  to  the  smallness  of  the 
pi'ofits  made  by  the  trade ;  may  I  ask  whether  the 
failures  of  which  you  have  spoken  have  not  in  many 
cases  been  caused  by  people  going  into  a  business 
requiring  a  large  capital,  with  a  very  insufficient 
capital,  more  than  by  the  want  of  profits  from  the 
trade  ? — I  do  not  tliink  so  in  any  case. 

4843.  You  have  spoken  of  your  own  garden  being 
within  a  mile  and  a  quarter  of  the  centre  of  St.  Helen's, 
and  you  have  spoken  of  the  crops  of  fruit,  and  especially 
of  pears ;  but  if  your  garden  was  to  the  east  of 
St.  Helen's  instead  of  being  to  the  west,  do  you 
believe  tliat  it  would  be  possible  to  grow  those 
crops  of  fruit  ? — No,  I  do  not.  Of  course  the  number 
of  days  on  which  the  smoke  of  St.  Helen's  would 
blow  to  the  other  side  of  St.  Helen's  would  be  very 
much  greater  than  on  my  side,  and  I  believe  that 
the  effect  of  the  coal  smoke  of  St.  Helen's  alone,  even 
without  the  evolution  of  sulphur  from  the  copper  works 
and  the  glass  works,  and  of  those  metallic  substances 
which  come  from  the  copper  works,  would  be  sufiicient 
to  prevent  gardens  from  growing  fruit  as  well  as  mine 
has  done. 

4844.  Have  you  happened  to  hear  within  the  last 
few  months  of  pear  trees  having  been  so  affected  in 
one  night  that  the  fruit  was  left  hanging  on  the  trees, 
and  the  leaves  were  entirely  gone,  in  the  same  way  as 
if  a  blast  had  blown  over  them  ? — I  have  not  heard  of 
it.  A  strong  evolution  of  muriatic  acid  or  sulphuric 
acid  from  the  works  might  do  that,  or  it  might  possibly 
be  done  by  copper  works. 

4845.  You  have  said  that  there  is  not  the  least  diffi- ; 
culty  in  condensation  into  chimneys  ;  but  to  insure  that 
condensation,  is  it  not  necessary  to  have  a  very  large 
supply  of  water  ? — The  supply  of  water,  if  the  acid  ia 
to  be  used  in  the  works,  is  not  a  very  serious  quantity, 
If  the  condensing  room  is  insufficient  in  size,  or  insuf- 
ficient in  construction,  sometimes  a  very  large  quan tit"" 
of  water  is  necessary. 

4846.  How  are  your  Avorks  supplied  with  water  ? — 
Partly  from  a  brook,  and  partly  from  the  town  supply  ; 
principally  from  brook  water. 

4847.  I  have  heard,  I  think,  that  the  town  supply 
has  been  occasionally  insufficient,  and  that  the  result 
Avas  that  some  of  these  Avorks  which  Avere  dependent 
upon  the  toAvn  supply  were  unable  to  condense  ? — I 
have  not  heard  of  that  at  St.  Helen's  ;  I  have  heard 
of  it  at  Widnes. 

4848.  Upon  the  subject  of  Sunday  work,  do  your 
Avorks  work  on  Sunday  ? — There  is  a  little  work  done. 
You  refer,  I  suppose,  to  the  apparatus  sending  out 
muriatic  acid. 
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4849.  I  do  more.  I  understand  that  some  works  at 
St.  Helen's  go  on  upon  Sunday  exactly  as  if  it  was  a 
week  day,  wlailst  in  others  they  close  or  nearly  close, 
having  a  very  small  portion  of  work  done  from  7  o'clock 
in  the  evening  of  Saturday  till  7  o'clock  on  Sunday  ? — 
I  dare  say  they  do.  In  ray  own  works  there  are 
very  few  men  between  10  o'clock  on  Saturday  night 
and  6  o'clock  on  Sunday  evening. 

4850.  Do  you,  as  a  manufacturer,  see  any  objection, 
as  a  general  rule,  to  those  works  closing  on  the  Saturday 
evening  ? — Yes.  We  do  not  have  more  men  working 
on  the  Sunday  than  are  necessary  to  keep  the  furnaces 
alight,  and  the  kilns  working ;  we  do  not  charge  fur- 
naces to  make  profits.  We  simply  see  that  the  appara- 
tus is  kept  ready  for  work. 

4851.  But  I  ifancy  that  some  of  the  works  work  on 
Sunday  exactly  as  if  it  was  a  week  day  ? — I  think  that 
at  a  few  works  that  is  done. 

4852.  In  the  evidence  which  was  given  at  Liverpool 
some  complaints  were  made  that  very  often  more 
vapour  was  emitted  on  the  Sunday  afternoon  than  at  any 
other  time  ;  do  you  think  that  that  is  so,  and,  if  so,  can 
you  give  us  any  explanation  of  it  ? — I  can  only  guess 
at  an  explanation.  A  man  begins  to  work  on  Sunday 
evening,  and  if  the  condensers  are  not  in  proper 
condition,  there  may  be  an  escape  of  muriatic  acid 
from  them.  At  the  same  time,  I  do  not  know  that  I 
have  seen  it,  or  I  have  very  seldom  seen  it. 

4853.  You  have  not  observed  it  yourself? — No  ;  but 
with  regard  to  the  sulphuretted  hydrogen,  I  have  ob- 
served it  most  distinctly.  At  the  time  of  the  men 
coming  in  to  work  at  about  6  or  7  o'clock  on  the 
Sunday  evening,  we  very  often  observe  a  serious 
evolution  of  sulphuretted  hydrogen,  and  I  think  that  I 
have  traced  its  cause  pretty  distinctly.  In  several  cases 
the  brook,  I  found,  during  the  Sunday,  was  alkaline, 
and  did  not  emit  any  disagreeable  vapour ;  but  in  the 
evening  it  changed  altogether  to  an  acid  character, 
it  became  milky,  and  there  was  a  great  smell.  I 
suppose  that  it  was  from  the  acid  which  had  been  left 
in  the  tanks  on  Saturday  night  being  sent  out  on  the 
Sunday  evening.  That,  of  course,  refers  only  to  those 
works  which  do  not  neutralize  all  their  acid  in  some 
way. 

4854.  Do  you  not  think  that  any  small  loss  which 
the  manufacturer  might  incur  by  closing  his  works  on 
Sunday  would  be  almost  made  up  to  him  by  the  in- 
creased health  and  power  and  vigour  of  the  men  when 
they  began  work  again  ? — I  think  so  distinctly.  I 
would  not  work  on  Sunday  for  anything  except  a 
necessity. 

4855.  {Mr.  Wilbraham  Ef/erton.)  With  regard  to 
the  inspectors,  you  recommend  their  living  on  the  spot ; 
do  you  think  that  if  they  did  so,  they  would  be  more 
inclined  to  be  lenient  than  if  they  were  constantly 
travelling  about  ? — You  mean  that  they  might  become 
friends  of  the  manufacturers. 

4856.  Yes;  one  knows  that  that  is  so  in  some  cases  ? 
— They  have  the  public  to  satisfy  as  well  as  the  manu- 
facturers, and  I  do  not  think  that  the"  manufacturers 
would  have  more  influence  with  them  than  the  public; 
and  I  may  say,  moreover,  as  regards  St.  Helen's  and 
Widnes,  that  the  manufacturers  do  not  generally  live 
there.  I  myself  have  always  lived  close  to  my  works, 
but  three-fourths  of  the  manufacturers  do  not  live  at 
St.  Helen's. 

4857.  You  probably  think  that  if  the  manufacturers 
lived  close  to  their  woi  ks  there  would  not  be  such  an 
emission  of  these  vapours  ? — I  think  it  probable. 

4858.  How  do  you  think  that  the  increased  number 
of  inspectors  should  be  paid  ;  should  they  be  paid  by 
the  district  ? — I  do  not  itnow  about  that.  It  would 
be  a  very  small  matter  for  the  manufactui'ers  to  pay 
something  towards  the  expense  of  the  inspectors. 

4859.  As  you  say,  the  manufacturers  do  not  of 
course  wish  to  break  the  law,  and  very  often  escapes 
arise  of  which  they  have  no  cognizance,  and  over 
which  perhaps  they  have  no  control,  until  they  are 
pointed  out  by  the  inspector ;  that  is  so,  according  to 
your  own  statement? — There  are,  I  think,  very  few 
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manufactories  in  which  we  are  not  in  a  position  to  find 
out  an  escape  before  the  inspector  does. 

4860.  But  still  you  state  an  instance  of  leakage  in 
your  own  case  which  was  discovered  by  the  inspector  ? 
— Yes ;  but  that  was  a  difficulty  vs^hich  existed  over 
the  whole  trade.  The  di§povery  was  made  that  these 
close  furnaces  emitted  acid  in  a  direction  in  which  wo 
never  looked  for  it  before,  not  only  with  regard  to  my 
works  but  with  regard  to  all  the  furnaces  of  this 
description  in  the  trade. 

4861.  Then,  in  fact,  the  inspectors  have  done  good 
to  the  trade,  because  they  have  made  the  manufac- 
turers more  careful  ?—  They  have  done  good  to  the 
trade  in  some  respects.  1  do  not  know  whether  the 
trade  will  say  so  if  the  inspection  is  very  much  in- 
creased. It,  no  doubt,  will  put  us  to  some  incon- 
venience, but  still  we  have  to  satisfy  the  public. 

4862.  You  have  admitted  that  all  these  escapes  are 
sources  of  loss  to  the  manufacturer,  and  that  therefore 
it  is  the  interest  of  the  manufacturer  to  prevent  the 
escape  into  the  air  of  these  gases  ? — That  refers  prin- 
cipally to  sulphuric  acid.  I  do  not  say  that  with 
respect  to  muriatic  acid  it  is  not  the  case  ;  but  it  is 
the  case  to  a  much  smaller  extent  with  regard  to 
muriatic  acid.  With  regard  to  sulphuric  acid  it  is 
most  distinctly  the  case.  There  are  cases  in  which 
the  importance  of  it  is  not  realised ;  in  fact,  it  is 
generally  the  principal  loss  which  a  manufacturer 
incurs  when  he  manages  his  work  badly ;  namely,  the 
escape  of  sulphuric  acid  through  the  chimney. 

4963.  You  have  stated  that  some  of  these  works 
have  failed.  Is  it  the  case  that  it  has  been  the  badly 
conducted  works  which  have  failed  because  they  have 
not  paid  ? — Yes  ;  I  think  that  it  has  generally  been 
the  works  which  have  been  badly  conducted ;  and,  as 
far  as  I  know,  it  has  been  so  in  almost  all  cases. 

4864.  Do  you  think  that  the  law  should  allow 
works  to  be  continued  which  are  not  in  an  excellent 
state  of  repair  ;  that  is  to  say,  as  good  as  they  can  be 
made  ? — I  think  not  ;  but  I  should  not  like  any  alkali 
inspector  to  be  entitled  to  say  to  me  that  my  works 
were  not  sufficient  for  the  work  which  they  had  to  do. 
I  think  that  I  am  a  far  better  judge  than  he  is.  I 
think  that  his  action  ought  to  be,  as  I  have  said  befoi'e, 
witii  regard  to  results.  I  think  that  an  inspector 
might  say  that  works  were  not  in  a  proper  state  of 
repair  when  the  manufacturer  might  consider  that 
they  were  in  a  fit  state  for  work ;  but  I  do  not  know 
what  words  you  could  put  into  an  Act  which  would 
prevent  an  inspector  from  coming  and  saying,  "  Your 
works  are  not  in  a  sufficient  state  of  repair,"  when  I 
might  think  that  they  were.  Certainly  works  which 
are  not  in  a  sufficient  state  of  repair  to  comply  with 
the  requirements  of  the  inspectoi  ought  not  to  be 
allowed  to  go  on. 

4865.  You  think  that  if  an  inspector  found  any 
escape  from  the  body  of  the  works  he  should  be  at 
liberty  to  assume  that  the  works  were  not  in  a  proper 
state  of  repair  ? — Yes,  if  there  was  an  undue  escape. 

4866.  An  undue  and  a  continuous  escape  ? — Yes. 
It  may  be  because  the  works  are  not  in  a  good  state  of 
repair,  or  because  the  works  are  not  properly  worked. 
It  is  quite  possible  to  have  works  in  a  good  state  of 
repair,  and  that  the  manufacturer  may  push  them 
beyond  their  natural  capacity  by  such  means  as  you 
speak  of. 

4867.  Do  you  think  that  the  inspector  then  should 
have  power  to  interfere  ? — I  think  that  he  should, 
and  I  think  that  the  Act  of  1874  gives  him  that 
power. 

4868.  That  brings  me  back  to  what  you  stated  at 
first ;  namely,  that  the  law  at  present  is  not  strictly 
carried  out  ? — It  is  so  to  some  extent.  The  Act  of 
1863  did  not  give  power  to  the  inspector  to  interfere 
with  anything  excepting  the  escape  of  so  much 
muriatic  acid ;  it  gave  him  no  power  which  he  could 
really  apply  to  prevent  escape  from  the  body  of  the 
works. 

4869.  I  do  not  wish  to  enter  into  the  question  as  to 
whether  it  is  possible  to  carry  out  the  Act,  but  to  get 

•  your  opinion  upon  the  fact  that  it  has  not  been  carried 
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D.  Gamble,  out  ? — It  has  not  been  fully  carried  out,  and  I  do  not 
-Esg-  think  that  the  insx^ectors  pretend  that  it  has  ;  but  it 
  „      was  not  possible  to  carry  it  out  at  once.    There  was  a 

6  Feb.  18<7.    ^^^^^^  information  to  be  obtained  by  the  inspec- 

tor before  he  could  carry  it  out. 

4870.  {Chairman.)  Is  that  as  to  the  new  trades 
included  in  the  Act  of  1874  ?— Yes.  There  was  only 
one  new  trade,  I  think  ;  namely,  the  Wet  copper  pro- 
cess. There  were  several  different  processes  of  the 
alkali  makers. 

4871.  {Mr.  Wilbraham  Egerton.)  Dr.  Richard- 
son said,  I  think,  that  the  best  way  to  prevent  the 
escape  would  be  to  forbid  the  escape  altogetiier,  assum- 
ing, I  suppose,  that  means  would  be  found  to  prevent 
those  escapes ;  and,  from  what  Professor  Roscoe  has 
said,  in  certain  cases  means  have  been  found  to  do 
things  which  were  formerly  thought  impracticable  ? — 
I  do  not  think  that  it  would  be  possible  at  any  time  to 
prevent  totally  the  escape  of  any  of  these  gases  from 
the  works. 

4872.  If  that  is  so,  can  you  suggest  the  best  means 
of  compensation  to  those  persons  who  suffer  from  the 
escape  of  these  gases? — I  believe  that  the  escape  of  those 
gases  from  the  works  can  always  be  ti'aced  to  the  works 
themselves,  distinguishing  them  from  the  chimney.  I 
believe  that  the  means  which  the  inspector  has  to 
examine  the  chimney  are  sufficient  to  enable  him  to 
prevent  escapes  occurring.  With  regard  to  escapes 
from  the  body  of  the  works,  they  always  affect  the 
immediate  neighbourhood,  and  they  are  always  easily 
traced  to  the  works  from  wliich  they  come  by  those 
who  perceive  them. 

4873.  By  the  inspector  ? — Or  by  any  one  who  per- 
ceives the  fault.  If  there  is  a  farmer  close  to  some 
Avorks,  and  if  he  is  injured  by  the  escape  from  those 
works,  he  can  always  ascertain  it. 

4874.  {Chairman.)  I  suppose  that  you  would  say 
that  in  the  near  neighbourhood  of  the  works  tlie 
injury  might  be  easily  traced,  but  that  you  would  not 
xnake  that  statement  with  respect  to  an  injury  done  at 
a  distance  ? — Not  as  to  an  injury  done  from  the  chim- 
ney. Occasional  escapes,  which  may  be  the  result  of 
carelessness,  and  escapes  from  the  body  of  the  works, 
can  always  be  traced,  because  they  always  do  the 
injury  close  at  hand,  and  the  author  of  it  can  be  dis- 
covered, and  its  source  can  be  discovered,  and  there 
can  be  no  difficulty  in  getting  compensation  if  it  is 
needed. 

4875.  {3Ir.  Wilbraham  Egerton.)  We  were  told 
upon  the  Tyne  that  the  manufacturers  gave  compensa- 
tion to  the  farmers  who  had  suffered  in  that  neigh- 
bourhood without  having  recourse  to  law.  That  has 
not  been  the  case,  I  think,  in  the  Lancashire  district, 
has  it? — Before  the  year  1861  or  1862,  or  possibly  up 
to  the  time  of  the  passing  of  the  first  Alkali  Act,  the 
farmers  generally  got  compensation  without  legal 
proceedings. 

4876.  Since  that  time  the  manufacturers  have 
refused  it  ? — There  have  been  no  applications.  I  do 
not  remember  any  application  except  one  since  the 
passing  of  the  Act  of  1863. 

4877.  Not  in  the  neighbourhood  of  St.  Helen's  ? — 
No.  At  one  time,  no  doubt,  there  was  an  enormous 
injury  done  by  the  manufacturers,  as  you  have  stated, 
and  then  compensation  was  given,  and  they  hushed  it 
up  as  well  as  they  could.  They  did  not  know  how  to 
carry  on  their  works  without  doing  such  injury  as 
very  few  of  the  present  generation  know  of. 

4878.  Do  you  think  that  there  should  be  any  means 
of  giving  compensation  to  those  who  suffer  from  the 
works,  other  than  the  costly  process  of  a  law  suit  ? — 
I  cannot  suggest  any  mode  ;  but  I  do  think,  as  I  have 
said,  that  the  injury  done  by  gases  proceeding  from 
the  body  of  the  works  is  easily  discovered  if  it  is 
watched  by  the  public  ;  and,  with  regard  to  the  chim- 
neys, I  believe  that  the  Act  of  1874  is  sufficient  to 
enable  the  inspectors  to  prevent  escapes  of  acid  which 
would  do  perceptible  injury  to  the  neighbourhood. 

4879.  Docs  not  your  evidence  rather  point  to  some 
more  summary  method  of  recovering  damages  from  the 
manufacturer  who  commits  those  damages  ? — I  do  not 


think  so,  unless  all  the  works  in  the  country  are  sub- 
jected to  such  a  law.  I  do  not  think  that,  if  the  Act 
of  1874  is  properly  carried  out,  there  will  be  much 
more  injury  from  an  alkali  work  thau  from  any  otlier 
works  burning  an  amount  of  coal  which  will  give  out 
the  same  amount  of  sulphur  vapour. 

4880.  Have  you  any  local  Act  or  bye  law  at  St. 
Helen's  imposing  penalties  for  an  undue  escape  of 
smoke  ? — It  is  not  enforced.  I  forget  what  the  state 
of  the  law  is  in  that  respect ;  I  do  not  think  that  we 
have  any  special  Act. 

4881.  Do  the  alkali  manufacturers  emit  any  common 
smoke  from  their  works  ? — They  do. 

4882.  Do  they  adopt  any  process  for  preventing  its 
escape  ? — Some  of  them  do,  and  some  do  not.  Some 
of  them  use  some  of  the  many  processes  which  are 
used  for  making  a  smokeless  furnace. 

4883.  Do  you  think  that  if  these  restrictions  were 
placed  on  escapes  from  alkali  works  the  same  measure 
should  be  adopted  with  regard  to  the  emission  of 
smoke  from  other  works  ? — I  think  that  it  is  a  pity 
that  there  is  not  any  attempt  to  prevent  the  emission 
of  black  smoke  from  works.  Alkali  works  generally 
do  not  produce  nearly  so  much  black  smoke  per  ton  of 
coal  as  steam  boilers ;  the  furnaces  are  hotter.  The 
same  thing  refers  to  glass  works  and  copper  works ; 
the  furnaces  are  very  hot,  and  they  do  not  produce  so 
much  black  smoke  as  steam  boilers. 

4884.  {Earl  Percy.)  Is  it  not  possible  that  )'ou 
may  have  an  occasional  escape  of  acid  from  a  chimney, 
which  may  do  great  damage,  but  which  may  have 
ceased  by  the  time  that  the  inspector  comes  to  the 
works? — Yes,  it  is  possible.  There  are  some  cases 
Avhich  do  occur  in  all  works  ;  for  instance,  the  break- 
ing of  pots ;  they  wear  out  in  twelve  months  or  there- 
abouts, and  an  escape  occurs,  and  the  pot  is  replaced. 
There  may,  undoubtedly  be  such  escapes  as  those 
which  have  been  spoken  of  from  want  of  water.  If 
water  is  withheld  from  a  condenser  for  some  time, 
there  will  be  an  escape  of  muriatic  acid  if  the  furnace 
is  worked  ;  and  there  may  be  other  escapes  which 
Avill  sometimes  occur,  and  which  Avill  have  passed 
before  the  inspector  can  see  them. 

4885.  In  a  case  of  that  sort  what  remedy  has  a 
landowner  or  a  farmer  whose  property  is  injured 
against  the  manufacturer  ? — I  am  afraid  that  unless 
he  has  some  means  of  finding  out  the  actual  escape, 
he  will  be  in  difficulty,  unless  he  has  seen  the  escape, 
or  discovered  it  by  some  means. 

4886.  You  do  not  think  of  any  plan  by  which  that 
difficulty  might  be  met,  such  as  aa  association  of 
manufacturers,  to  make  them  liable  in  a  body  for  any 
injury  which  could  not  be  traced  to  any  one  of  tlieir 
members  ? — I  am  not  prepared  to  recommend  anything 
of  that  kind.  Such  an  arrangement  was  attempted  at 
one  time  at  Widnes  immediately  before  the  inquiry  in 
1862 ;  but  it  was  found  that  they  could  not  get  all  the 
manufacturers  to  join  it,  and  it  fell  through. 

4887.  I  gather  that  you  think  that  the  Act  bears 
quite  as  hardly  upon  the  manufactui'ers  as  is  just  ? — 
I  think  that  it  does. 

4888.  But  I  suppose  that  it  has  not  injured  the 
trade  in  any  way? — It  has  injured  the  profits  of  the 
manufactui'ers.  I  consider  that  it  has  diminished  the 
profits  of  the  manufacturers  temporarily.  I  do  not 
think  that  I  can  say  that  it  has  injured  the  trade ;  I 
do  not  think  that  it  has. 

4889.  The  number  of  works  has  increased  very 
much,  has  it  not? — Since  the  Act  of  1863  they  have 
increased  very  much.  We  had  a  year  or  two  of  very 
good  trade  a  few  years  ago,  and  a  great  number  of 
new  works  were  established  then. 

4890.  Has  that  increase  ceased  ? — The  increase  has 
ceased  for  the  present. 

4891.  We  had  some  evidence  that  the  works  had 
been  doing  less  business  lately  than  they  had  been 
previously  doing,  and  that  it  was  owing  to  that  cause 
that  less  injury  had  been  inflicted  upon  the  country. 
Is  there  any  foundation  for  that  statement? — I  Iieard 
that  evidence  ;  I  believe  that  there  is  no  foundation 
for  it.    There  may  have  been  a  very  slight  decrease 
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in  tlic  ])roduction,  but  it  has  been  very  slight  indeed. 
Althougli  trade  has  been  bad  and  almost  nnremune- 
rative,  almost  all  the  manufacturers  have  kept  on  at 
lull  Avork  ;  I  am  referring  to  the  Lancashire  district. 
In  the  Tyne  I  believe  that  it  has  fallen  off;  I  believe 
that  there  was  a  diminution  there. 

4892.  With  regard  to  the  erection  of  new  works, 
have  you  any  proposals  to  make  ;  do  you  think  that 
any  restrictions  slionld  be  placed  upon  the  erection  of 
works  in  districts  which  have  not  now  works  in  them  ? 
— I  am  not  prepared  to  suggest  any  restriction  of 
that  kind. 

4893.  With  regard  to  the  inspectors,  you  wish  for 
an  increased  number  of  inspectors;  what  class  of 
inspector  would  you  have  ? — They  ought  to  be  men  of 
some  scientific  attainments  ;  certainly  not  beneath  the 
class  of  inspectors  that  we  have  at  present ;  they 
should  be  the  same  class  of  men  as  we  have  now. 

4894.  (  Chairman.)  I  dare  say  that  you  have  heard 
of  the  suggestion  that  each  sub-inspector  should  have 
a  number  of  men  of  the  class  of  workmen  attached  to 
him  in  order  to  use  them  for  discovering  infringements 
of  the  Act  ;  what  do  you  say  to  that  suggestion  ? — 
Tliey  would  become  a  sort  of  inferior  excisemen.  I 
think  that  they  would  be  liable  to  corruption  of  all 
kinds. 

4895.  With  reference  to  another  question  put  to  you 
by  Lord  Percy,  would  the  apparatus  which  I  think 
Mr.  Fletcher  invented  (I  forget  wdiether  it  was  called 
the  "  constant  aspirator  "  or  some  such  name),  affixed 
to  the  chimney,  enable  the  manufacturer  to  discover 
whether  any  accidental  escape  of  gases  had  taken 
pluce  ? — I  think  that  Mr.  Mactear^  who  has  made  a 
great  many  experiments  upon  that  aspirator,  is  here, 
and  I  think  that  he  would  answer  such  questions 
more  satisfactorily  than  I  could. 

4896.  You  have  referred  to  some  attempts  made  by 
a  combination  of  the  masters  at  Widnes  to  take 
effectual  methods  of  putting  down  the  escape  of  gases 
as  far  as  it  could  be  suppressed  ;  was  not  one  of  their 
propositions  at  that  time  to  appoint  inspectors,  paid 
l)y  themselves,  to  act  as  between  themselves  ? — I  think 
that  their  rules  are  contained  in  tlie  evidence  which 
was  given  before  the  Royal  Commission  in  1862.  I 
do  not  myself  remember  exactly  what  they  are  ;  I  am 
not  a  Widnes  manufactiu'er.  I  have  seen  the  agree- 
ment, but  I  do  not  remember  its  terms. 

4897.  {Mr.  Stevenson.)  You  have  quoted  to  us  the 
resolutions  of  the  alkali  trade  in  1862  ;  I  presume 
that  we  are  to  understand  that  they  would  still  be 
guided  by  the  same  principles  of  legislation,  namely, 
tliat  whatever  was  ascertained  to  be  practicable  should 
be  rendered  compulsory  upon  the  trade? — Generally 
so. 

4898.  Or  rather  that  nothing  should  be  imposed 
upon  the  trade  which  was  not  ascertained  to  be 
practicable? — Just  so.  But  the  Act  of  1874  ajiplies 
to  so  mau)"^  more  gases,  and  so  many  more  nuisances, 
than  the  Act  of  1863  did,  that  I  do  not  know  that  I 
can  say  that  that  opinion  is  so  universally  applicable. 
For  example,  if  it  was  found  to  be  possible  to  emit 
from  our  chamber  escapes,  say  only  one  tenth  per 
cent  of  the  sulphur  which  we  use  instead  of  two  per 
cent,  as  it  may  be  in  some  works  now,  I  do  not  think 
that  it  would  be  reasonable  for  the  legislature  to 
impose  that  necessity  upon  the  manufacturers.  You 
use  the  word  "  practicable;  "  any  improvement  Ayliich 
w.is  fonnd  to  be  jiracticable,  I  think  that  the  trade 
ought  to  adopt,  ajul  might  l)e  forced  to  adopt. 

4899.  Was  not  it  the  expectation  of  the  trade  with 
regard  to  the  Act,  of  1874  that  in  the  course  of 
inspection  and  experience  a  limit  might  be  fixed  with 
regard  to  other  gases,  as  it  had  already  been  fixed  with 
regard  to  certain  acids? — That  was  expected,  I  think. 

4900.  Uo  you  think  that  the  time  has  yet  arrived 
at  wliich  such  a  limit  might  l)e  fixed  for  sulphuric 
acid  ? — 1  do  not  think  that  it  has. 

4901.  And  1  gather  tiiat  in  tlic  nieantime  you  are 
dcci(l('(liy  fif  opinion  thiit  the  limit  for  muriatic  acid, 
a  combined  test  of  per-centage  of  coJidensation  and  of 

39887. 


dilution,  is  as  stringent  as  the  trade  can  bear  with  D.  Gamble, 
their  present  experience  ? — I  think  so.  ^^1- 

4902.  You  have  mentioned  the  proposal  at  j^eb  1877 
St.  Helen's  that  the  alkali  manufacturers,  in  order  to 

prevent  the  nuisance  of  the  sulphat  drainage,  should 
make  all  their  muriatic  llcid  strong  acid,  and  should 
use  it  all  on  the  premises  ? — That  they  should  not 
discharge  any  acid  Avhatever  into  the  drains. 

4903.  Which  involves  making  it  all  strong  and 
using  it  all  ? — It  is  possible  to  neutralize  it  if  it  is  not 
made  all  strong,  but  certainly  the  other  is  the  only 
useful  mode  of  doing  it. 

4904.  But  I  suppose  that  you  would  admit  that  it 
would  be  impossible  to  apply  that  obligation  univer- 
sally, and  to  compel  all  the  manufacturers  in  the  king- 
dom to  use  all  their  acid  on  the  premises  ? — It  would 
cause  great  inconvenience  to  the  trade,  because  it 
would  oblige  manufacturers  to  go  on  manufacturing 
an  unprofitable  article, 

4905.  And  you  are  aware  that  some  manufacturers 
run  all  their  muriatic  acid  to  waste,  and  make  no  use 
of  it  ? — One  manufacturer  in  St,  Helen's  sends  the 
whole  of  his  acid  into  the  brook, 

4906.  And  that  manufacturer  will  now  be  compelled 
to  use  it  ? — Yes,  if  the  laAv  is  capable  of  being  carried 
out. 

4907.  {Chairma?!.)   So  fixr  they  have  agreed  ? — 
Yes. 

4908.  But  generally  they  do  not  agree  ? — Then 
comes  the  question  whether  the  law  will  enable  the 
Corporation  to  force  them  to  do  what  they  have 
promised  to  do. 

4909.  (Earl  Percy^  I  do  not  quite  understand 
why  you  say  that  it  would  be  unremunerative.  Is  it 
unremunerative  to  the  St.  Helen's  manufacturers  ? — I 
may  tell  you  Avhat  happened  last  year,  which,  I  think, 
will  illustrate  it.  The  price  of  bleaching  powder  fell 
to  about  4/.  155.  a  ton,  when  perhaps  it  costs  5/.  15s. 
or  6/.  If  that  happens  next  year  the  manufacturers 
at  Widnes  will  cease  making  bleaching  ])owdcr,  as 
many  of  us  ceased  last  year,  and  the  manufacturers  of 
St.  Helen's  must  go  on  making  it,  because  they  nuist 
either  make  it  or  send  that  acid  into  the  brook  ;  and 
they  are  not  to  be  allowed  to  send  it  into  the  bi-ook. 

4910.  Is  that  rule  a  statutory  rule  ?  —  No  ;  it  is 
an  arrangement  consented  to  by  the  manufacturers  of 
St.  Helen's,  and  suggested  to  the  Corporation,  Avhich 
they  have  given  notice  that  they  will  enforce. 

4911.  {Chairman.)  Manufacturers  in  other  places 
who  have  no  Sankey  Brook  near  them  to  complicate 
matters  will  please  themselves  as  to  whether  thej 
shall  make  bleaching  powder  or  not,  accoi'ding  to  the 
state  of  the  trade,  but  the  manufacturers  on  Sankey 
Brook  will  be  compelled  to  make  bleaching  powder, 
whether  it  is  profitable  or  not  ? — Certainly. 

4912.  {Mr.  Stevenson.)  But  you  do  not  recommend 
that  the  whole  trade  should  be  put  under  those 
conditions  for  the  sake  of  the  St.  Helen's  manu- 
facturers ? — No.  1  cannot  conceive  that  muriatic 
acid  in  tidal  rivers  can  be  any  nuisance  to  anybody. 

4913.  There  are  other  modes  of  using  muriatic  acid 
besides  making  bleaching  powder  ? — Yes. 

4914.  Your  remark,  probably,  will  apply  to  them. 
You  would  not  have  the  whole  trade  ])ut  under  obli- 
gation to  use  all  their  muriatic  acid  either  in  one  way 
or  in  another  ? — By  no  means,  but  only  to  use  it  in 
such  a  way  as  to  make  it  neutral  before  delivering 
it  into  the  stream. 

4915.  The  bye-law  is  only  applicable  to  St.  Helen's  ? 
— That  is  only  applicable  to  St.  Helen's. 

4916.  Has  your  attention  been  called  to  the  matter 
I'cspecting  any  other  works  besides  alkali  works  at 
St.  Helen's.  You  have  mentioned  cojjper  works, 
which  you  believe  to  be  a  cause  of  some  of  the  damage 
which  is  complained  of ;  have  you  any  suggestion 
to  make  as  to  how  far  they  shoidd  be  inspected  ? — 
I  do  not  know  what  you  are  to  do  with  copper  works. 
They  confess  that  they  do  iniurj'-,  and  they  pay  foi' 
the  injury,  luit  tliey  say  they  c.Munot  a\oid  it.  Sonic 
of  the  manufacturers, — two,  1  tliiidc,  out  (>f  live  or  f^ix 
copper  works  iu  St.  Helen's, — have  put  up  chamber.s 
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V.  Gamble,     for  condensing  some  of  the  sulphur  as  sulphuric  acid, 
Esq.        but  to  what  extent  that  is  done  I  do  noti^now.     It  is 

  not  always  used  ;  possibly  that  may  be  when  the  ore 

6  Feb.  1877.  jg  suitable  for  making  sulphuric  acid.  At  all 
times  a  gi-eat  quantity  of  sulphurous  acid  is  emitted 
from  roasting  copper  ore  and  copper  regulus,  which 
nobody  knows  how  to  condense.  T  do  not  know  Avhat 
inspection  can  do  for  such  manufactories. 

4917.  We  gather  that  since  the  Alkali  Acts  have 
been  in  operation  the  alkali  manufacturers  have 
escaped  from  paying  for  damages,  which  now  are  laid 
to  the  door  of  the  copper  works  ? — I  think  that  they 
have  ceased  doing  the  injury. 

4918.  {Chairman.)  Do  you  mean  that  no  actions 
have  been  brought  against  them  within  the  last  ten 
years  ? — I  remember  no  actions  whatever. 

4919-20.  I  do  not  want  to  take  you  by  surprise, 
but  I  have  a  list  in  my  hand  of  about  50  actions 
in  the  county  court  brought  at  St.  Helen's  since 

1867  ? — May  I  ask  against  whom  they  are  ? 

4921.  Yes.  I  do  not  see  the  honored  name  of 
Gamble  there,  but  I  see  the  very  respectable  name  of 
Newton,  Keates,  and  Company  ?— That  is  copper. 

4922.  What  are  Leather  and  Hardwick  ? — That  is 
the  Bridgwater  Smelting  Company. 

4923.  In  1867  they  paid  50/.  under  the  4th  section 
of  the  Alliali  Act  ? — That  was  a  prosecution  by  the 
alkali  inspector. 

4924.  Then  there  is  the  name  of  Baxter  ? — That  is 
copper. 

4925.  Bibby  and  Son  ? — That  is  copper. 

4926.  Radley  ? — That  is  copper. 

4927.  Evans  and  McBryde  in  1 867  ?— They  were 
alkali  makers  and  copper  smelters  some  years  ago. 

4928.  Roberts  was  the  prosecutor,  and  the  case 
was  then  taken  to  the  superior  courts  ? — I  cannot 
speak  as  to  that.  They  were  alkali  makers  and  copper 
smelters  up  to  a  later  date  than  that.  I  am  told  that 
that  was  for  copper  smoke,  and  that  the  decision  was 
in  favour  of  the  copper  smelters. 

4929.  I  see  that  in  Runcorn  there  was  an  action 
brought  against  the  Soap  and  Alkali  Company  for 
damage  to  land  and  crops  by  the  injurious  vapours  ? — 
That  is  Mr.  Wigg's  firm. 

4930.  H.  Gilbert  and  Company,  wliat  are  they  ? — 
There  is  Hibbert,  an  alkali  maker  ;  I  have  not  heard 
of  any  action  against  him. 

4931.  The  money  was  paid  by  the  defendants  ? — 
There  is  a  firm  of  John  Marsh  and  Company,  in 
which  Mr.  Hibbert  is  a  partner. 

4932.  The  name  is  not  Hibbert,  it  is  Gilbert  ? — 
I  do  not  remember  the  name  at  all.  At  least, 
Mr.  Gilbert  is  a  partner  in  the  firm  of  John  Bibby 
and  Company. 

4933.  There  are  also  Messrs.  Marsh.     Then  in 

1868  there  is  Roberts,  junior,  against  Hibbert,  for 
damage  done  by  smoke  emitted  from  the  works.  They 
appear  to  be  mostly  copper  works,  no  doubt  ;  there 
are  a  few  others  ? — I  do  not  remember  a  single  action 
against  an  alkali  maker.  The  names  which  you  have 
read  I  do  not  recognize  as  those  of  alkali  makers 
at  all. 

4934.  {Mr.  Stevenson.)  You  are  of  opinion,  as  I 
gather  from  your  resolutions,  that  no  mode  of  recover- 
ing sulphur  has  been  devised  which  ought  to  be  made 
compulsory  on  the  trade  ? — I  only  know  the  j^rocesses 
for  the  recovery  of  sulphur  from  seeing  them  at  the 
works  of  other  manufacturers  ;  but  my  opinion  is  that 
no  process  has  yet  been  discovered  which  could  be 
advantageously  carried  out.  I  think  that  all  of  them 
create  a  nuisance  during  the  time  that  the  process  is 
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going  on,  and  they  also  increase  the  nuisance  from 
the  waste  after  it  is  throAvn  out. 

4935.  You  therefore  think  that  there  should  be  no 
legislation  in  that  direction  with  our  present  know- 
ledge ? — With  our  present  knowledge  I  certainly  think 
not. 

4936.  Apart  from  the  recovery  of  sulphur,  are  there 
no  means  which  are  practicable  with  regard  to  the 
mode  of  depositing  the  waste  so  as  to  diminish  the 
amount  of  drainage  which  flows  from  it  ? — The  mode 
of  depositing  waste  is  really  very  well  known  if  people 
would  adopt  it.  The  plan  is  to  lay  it  upon  ground 
Avhich  has  no  running  water  or  springs  in  it,  and  to 
consolidate  it  by  beating  it  sufficiently  to  keep  the  air 
from  oxidizing  it,  and  thereby  making  it  heat  and 
create  a  smell.  But  manufacturers  do  not  always  do 
that  so  well  as  they  should  ;  there  have  been  some 
waste  heaps  which  have  taken  fire  from  bad  laying. 
There  is  one  great  difficulty  which  we  have  t  some 
manufacturers  contract  with  other  people  for  carrying 
away  the  waste,  but  it  is  not  always  done. 

4937.  Do  you  think  that  the  Act  of  1874  touche 
the  proper  deposit  of  waste,  so  as  to  diminish  the 
nuisanco  arising  from  it  ? — The  trade  have  a  great 
difiiculty  in  giving  an  opinion  upon  that  subject.  I 
do  not  know  whether  it  was  intended  by  the  Act  of 
1874  that  the  alkali  inspector  should  have  any  juris- 
diction over  waste  heaps.  I  am  not  sure  that  the 
local  authorities  ought  not  to  take  action  with  regard 
to  waste  heaps,  to  see  that  they  are  laid  so  as  not  to 
be  a  nuisance,  and  I  do  not  see  any  reason  why  they 
should  not  do  so.  In  my  own  neighbourhood  of 
St.  Helen's  I  may  say  that  I  think  it  is  probable  that 
action  would  have  been  taken  by  the  local  authorities 
with  regard  to  waste  heaps  if  it  were  not  that  the 
evolution  of  sulphuretted  hydrogen  from  the  brook  is 
so  overpowering  that  the  smaller  nuisances  from  badly 
laid  waste  heaps  are  overlooked. 

4938.  Do  you  think  that  a  badly  laid  waste  heap  is 
such  a  nuisance  as  requires  a  scientific  inspector  to 
judge  of  and  deal  with  it  ? — My  own  opinion  is  that 
the  sanitary  authorities  of  the  district  ought  to  do 
what  is  necessary  to  deal  with  a  waste  heap. 

4939.  Then  you  think  that  the  general  law  is  suflS- 
cient  to  deal  with  that  matter  ? — Yes  ;  and  the  Widnes 
Local  Board  have  taken  measures  to  have  waste  heaj^s 
regularly  inspected.  I  saw  two  days  ago  the  reports 
of  their  sub -committee. 

4940.  {Chairman.)  Do  you  think  that  in  general, 
judging  from  your  own  experience  in  the  neighbour- 
hood, the  local  authorities  can  be  trusted  to  do  their 
duty  entirely  where  action  is  to  be  taken  against  im- 
portant manufacturing  interests  or  large  manufac- 
turers ? — I  think  so.  There  is  no  doubt  that,  as  a 
rule,  the  manufacturers  have  considerable  influence  in 
such  places  as  St.  Helen's  and  Widnes,  but  I  do  not 
believe  that  they  have  such  an  influence  as  to  prevent 
action  from  being  taken  where  it  is  necessary. 

4941.  You  are  aware  that  the  beneficial  action  o 
the  Acts  for  enforcing  the  consumption  of  smoke  has 
been  pretty  nearly  neutralized  by  the  inactivity  of  the 
local  authorities  ? — Yes. 

4942.  Do  you  think  that  the  nature  of  the  evil  is  so 
much  more  pressing  in  the  case  of  these  noxious 
vapours  that  the  local  authorities  would  generally  be 
inclined  to  take  action  ?■ — In  the  case  of  smoke  con- 
sumption there  is  such  an  enormous  number  of  con- 
sumers of  coal  who  would  be  affected  by  any  action 
that  they  have  very  much  more  influence  than  a  few 
alkali  makers  in  a  place  would  have. 

withdrew. 


Mr.  L.  Mond. 


Me.  Ludwig  Mond  examined. 


4943.  {Professor  Roscoe.)  You  have  had,  I  believe, 
many  years  experience  in  the  processes  connected 
with  the  alkali  trade  ? — I  have. 

4944.  And  especially  upon  the  question  of  the  re- 
covery of  sulphur  from  the  alkali  waste  ?  —Yes. 


4945.  You  have,  I  believe,  taken  out  a  patent  for 
this  purpose  ? — I  have. 

4946.  Has  that  patent  now  expired,  or  has  it  nearly 
expired  ? — It  will  expire  in  September  of  this  year. 

4947.  You  have  heard  the  statements  which  Lave 
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been  made  by  Mr.  Gamble  with  regard  to  the 
escape  of  sulphuretted  hydrogen  and  the  nuisance 
caused  by  this  escape ;  do  you  agree  with  him  in 
believing  that  the  main  source  of  complaint  is  due  to 
the  escape  of  sulphuretted  hydrogen  ? — There  is  no 
doubt  that  sulphuretted  hydrogen  is  a  cause,  and  a 
very  considerable  cause,  of  the  most  serious  com- 
plaints ;  whether  there  are  no  other  causes  I  am  not 
prepared  to  say. 

4948.  You  have  heard  also  from  Mr.  Gamble 
that  at  St.  Helen's  they  are  proposing  not  to  permit 
any  of  the  manufacturers  to  allow  the  acid  to  run 
away.  Will  this,  in  your  opinion,  be  sufficient  to 
prevent  the  escape  of  sulphuretted  hydrogen  which  is 
now  complained  of  ? — In  my  opinion  it  will  not  be 
sufficient.  In  the  first  place,  the  liquor  itself,  drain- 
ing from  the  waste  heaps,  if  simply  exposed  to  the 
atmosphere,  gives  rise  to  the  evolution  of  sulphuretted 
hydrogen  ;  secondly,  the  waste  heaps,  however  care- 
fully they  may  be  put  together,  give  rise  to  the  evolu- 
tion of  sulphuretted  hydrogen  ;  and,  thirdly,  there  are 
liquors  running  into  the  Sankey  Brook  which  are  not 
derived  from  the  alkali  works,  such  as  the  case  of 
water  from  coal  mines,  and  containing  consider- 
able quantities  of  sulphate  of  iron,  which  would  evolve 
sulphuretted  hydrogen  from  the  drainage  of  the  waste. 
It  contains  a  sulphide  of  calcium,  which,  mixed  with 
sulphate  of  iron,  or  most  salts  of  iron,  would  evolve 
sulphuretted  hydrogen. 

4949.  Have  you  also  heard  Mr.  Gamble's  re- 
mark that  the  nuisance  which  is  created  by  the  de- 
composition of  the  oxidized  waste  liquors  by  acid  is 
very  great  ? — I  have  not  heard  him  make  such  a  state- 
ment. 

4950.  I  think  that  we  had  it  in  evidence  ;  you  may 
take  it  as  having  been  stated.  Does  that  accord  with 
your  experience  >' — If  the  process  is  properly  con- 
ducted that  nuisance  is  very  trifling  ;  if  it  is  im- 
properly conducted  it  can  be  made  as  serious  as  any- 
body wishes.  Still,  in  any  case,  the  sulphuretted 
hydrogen  is  in  a  small  compass,  in  a  practically  close 
vessel,  and  ap]iliances  for  destroying  or  condensing  it 
are  not  at  all  difficult. 

4951.  Mr.  Gamble  likewise  stated,  I  believe,  that 
the  oxidized  waste,  after  half  of  the  sulpliur  has 
been  obtained  in  a  state  of  solution,  is  liable  to  further 
oxidization,  and  in  fact  is  not  in  an  improved  but 
rather  in  a  worse  condition  than  it  was  before  treat- 
ment. Have  you  any  remarks  to  make  on  this  sub- 
ject ? — I  do  not  know  what  Mr.  Gamble's  ex- 
perience in  this  matter  is,  as  he  has  never  treated 
any  waste  by  my  process  himself.  In  those  works 
where  my  process  is  properly  applied  the  waste  is 
absolutely  innocuous,  but  there  are  only  one  or  two 
works  in  this  country  which  do  work  the  process  for 
the  purpose  of  making  the  waste  innocuous  ;  the 
others  are  working  it  for  the  purpose  of  pi'ofit,  and  as 
no  profit  is  to  be  obtained  by  getting  the  last  quantity 
of  sulphur  out  of  the  waste,  they  do  not  go  to  the 
■'.vouble  of  oxidizing  it  as  far  as  is  necessary  to  make 
it  innocuous. 

4952.  Would  not  the  adoption  of  the  system  of  re- 
covery be  a  very  serious  addition  to  the  plant,  and 
therefore  to  the  expense  of  such  large  works  as  Mr. 
Gamble's  ? — I  have  taken  the  liberty  to  hand  to  your 
secretary  a  paper  which  I  wrote  on  that  subject  at 
the  request  of  the  River  Pollution  Commission,  and 
which  gives  the  figures  in  detail  as  to  the  expense 
of  the  plant  and  the  profits  realizable  by  treating  the 
waste. 

4953.  Can  you  give  us  in  a  few  words  the  results 
in  your  mind  of  such  an  investigation  as  you  have 
made  on  that  subject? — The  plant  takes  up  a  good 
deal  of  ground,  but  it  is  very  inexpensive,  and  the 
process,  wherever  it  is  carried  on  properly  and  on  any 
scale,  leaves  a  very  large  profit  to  all  those  works 
which  do  not  make  a  very  high  price  for  their  muriatic 
acid. 

4954.  If  that  be  the  case,  can  you  account  for  the 
fact  that  only  two  works  in  England  out  of  a  great 
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number  are  now  working  this  process  ? — There  are  Mr.  L.  Mond. 
four  working  it,   

4955.  It  is  still  only  a  very  small  drop  in  the  ocean,     6  Feb.  1877. 
is  it  not  ? — Certainly,  very  small.    It  is  difficult  to 

ascertain  the  reason  of  the  vis  inei-tife  of  alkali  manu- 
facturers. I  cannot  give  any  other  cause  for  it.  There 
is  this  to  be  said,  that  the  quantity  of  sulphur  which 
can  be  recovered,  even  in  large  works,  is  not  a  very 
large  quantity.  The  process  is  troublesome  ;  it  requires 
care  and  attention,  but  it  pays  exceedingly  well  for  the 
cost  of  plant.  The  profits  which  can  be  made  even  by 
a  large  manufacturer  are  nothing  very  extraordinary  in 
comparison  to  the  other  items  of  his  manufacture,  on 
account  of  the  small  quantity  of  sulphur  recoverable, 
and  the  very  low  value  of  the  article. 

4956.  Do  you  agree  in  this  statement,  that  such  a 
manufacturer  as  Mr.  Gamble  could  treat  the  whole 
of  his  waste  without  great  pecuniary  loss  ? — I  have 
made  the  statement  generally  referring  to  the  average 
rate  of  the  United  Kingdom. 

4957.  But  you  could  not  give  us  any  opinion  on 
that  special  point?— There  is  not  the  least  doubt  that 
he  could  carry  it  out,  and  even  make  a  considerable 
profit  from  it,  as  long  as  he  cannot  get  a  very  much 
higher  price  for  his  bleaching  powder  than  he  is 
doing  at  present. 

4958.  {Chairman.)  In  fact,  he  can  employ  his 
capital  more  remuneratively  in  other  ways  ? — Yes;  he 
may  employ  his  muriatic  acid  more  remuneratively. 
Supposing  that  it  does  take  a  certain  quantity  of 
muriatic  acid  to  recover  the  sixlphur,  the  manufactxirer 
may  employ  his  muriatic  acid  more  remuneratively  in 
other  manufactures,  and  then  the  sulphur  i-ecovei'y 
may  be  a  loss  to  him. 

4959.  {Professor  Abel.)  You  have  given  us,  in  your 
paper  descriptive  of  your  process,  certain  data  arrived 
at  by  Messrs.  Hutchinson  in  the  partial  employment 
of  your  process  in  1868  ? — Yes. 

4960.  Have  they  extended  it  to  the  whole  of  their 
alkali  waste  now  ? — Not  to  the  whole,  but  they  have 
considerably  extended  it. 

4961.  Have  they  any  commercial  reasons  for  not 
extending  it  further  than  they  have  done,  do  you 
think  ? — Not  that  I  am  aware  of. 

4962.  Have  they  met  with  any  difficulties  since  the 
publication  of  your  papei',  in  the  working  of  the  pro- 
cess, not  merely  for  the  purposes  of  profit,  but  so  as  to 
avoid  loss  ;  that  is  to  sa}^  have  they  been  able  to  carry 
on  your  process  profitably  ? — To  the  best  of  my  know- 
lege  and  belief,  they  have. 

4963.  {Chairman.)  Then  you  would  doubt  whether 
they  have  incurred  loss  by  it  ? — I  feel  very  certain 
that  they  have  made  a  profit  by  it. 

4964.  {Professor  Abel.)  But  they  have  not  ex- 
tended it  to  the  whole  of  their  works  ? — They  have 
extended  it  very  considerably. 

4965.  Why  is  it  not  extended  to  the  other  works 
where  you  say  it  has  been  applied  ? — It  has  extended 
to  a  certain  small  extent  at  the  other  works. 

4966.  Is  not  this  the  great  practical  difficulty  that 
has  been  met  with,  that  the  waste  can  only  partially 
be  oxidized  by  the  process  ?  Is  it  not  a  fact  that  you 
cannot,  except  with  great  difficulty,  extract  the  whole 
of  the  sulphur  ? — The  process  cannot  extract  more 
than  half;  it  is  even  difficult  to  obtain  more  than  one 
third  of  the  sulphur ;  but  the  Avaste  after  one  third  of 
the  sulphur  has  been  extracted,  if  properly  treated, 
does  no  longer  give  rise  to  the  evoutiou  of  the  yellow 
liquors. 

4967.  But  unless,  as  you  state,  it  is  properly  treated, 
the  partially  oxidised  waste  is  made  rather  worse  than 
the  waste  not  treated  by  your  process  ? — No,  it  is 
not  rather  worse  ;  it  is  better  than  other  waste  in  any 
case. 

4968.  You  consider  that  the  water  pumped  up  from 
the  mines  has  an  effect  upon  waste  passing  into  the 
brooks,  such  as  Sankey  Brook  ? — Yes. 

4969.  By  disengagiug  the  sulphuretted  hydrogen  ? 
—Yes. 

4970.  Is  that  a  fact  which  you  have  actually  ascer- 
tained ? — It  is  very  difficult  to  ascertain  that,  because 
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Mr.  L.  Mond,  the  sulphuretted  hydrogen  is  quite  sufficient  to  cause 

  this  water  coming  in  to  be  polluted  ;  but  I  know  that 

6  Peb.  1877.    other  salts  of  iron  will  evolve  sulphuretted  hydrogen 
from  those  liquors. 

4971.  These  liquors  are  frequently  and  generall}' 
decidedly  acid,  are  they  not  ? — I  do  not  know  whether 
they  are,  but  I  believe  so. 

4972.  You  consider  that,  although  the  profit  may 
be  doubtful,  your  process,  if  properly  conducted,  can 
be  carried  out  without  loss  to  the  manufacturer  ? — 
I  state  distinctly  that  a  profit  is  not  in  the  least 
doubtful,  but  a  certainty. 

4973.  {Chairman.)  We  shall  have  a  witness, 
Mr.  Muspratt,  who  has  favoured  me  with  a  syllabus 
of  his  evidence  ;  and  he  is  prepared  to  state  that 
your  process  has  not  been  successful,  so  far  as  he  is 
concerned.  Are  you  aware  that  your  process  has 
been  used  by  Messrs.  Muspratt  ? — Of  course  I  am. 
They  have  been  working  it  for  a  good  number  of 
years,  and  have  continued  to  worlc  it  up  to  this  day. 

4974.  What  is  your  account  of  the  alleged  failure  ? 
— I  do  not  know  in  what  respect  a  failure  is  alleged, 

4975.  I  will  give  you  his  words,  for  it  is  hardly  fair 
to  you  that  the  evidence  should  be  given  without  your 
having  an  opportunity  of  meeting  it.  His  words  are, 
that  he  has  had  a  large  experience  of  the  extraction 
of  sulphur  by  Mond's  process,  and  that  he  cannot  con- 
cur with  Dr.  Angus  Smith  in  thinking  that  it  is  a 
complete  cure  for  the  evil.  "  The  process,"  he  says, 
"  is  not  easily  conducted  without  causing  a  nuisance 
"  at  the  time  ;  and  the  waste,  if  not  thoroughly  oxidised, 
"  yields  a  drainage  which  is  worse  tlian  that  from 
"  waste  which  has  not  been  oxidised  at  all."  There 
are  two  facts  ;  one  is  that  the  process  is  not  easily  con- 
ducted without  causing  a  nuisance  at  the  time  ;  what 
do  you  say  to  that  ? — I  state  that  it  wants  care  to 
conduct  it  without  a  nuisance,  but  that  it  can  be  con- 
ducted without  nuisance  with  proper  care. 

4976.  You  do  not  think  it  is  a  sufficient  objection 
that  it  is  not  easily  conducted  ? — No. 

4977.  Because  we  have  a  right  to  ask  that  they 
shall  apply  greater  care  ? — Yes,  certainly. 

4978.  The  other  fact  is  this,  that  the  waste,  if  not 
thoroughly  oxidised,  yields  a  drainage  which  is  worse 
than  that  from  waste,  which  has  not  been  oxidated  at 
all.  In  the  first  place,  is  the  thorough  oxidation  of  this 
waste  a  difficult  process  ? — No,  it  is  not. 

4979.  Then,  supposing  that  it  has  not  been  thoroughly 
oxidised,  do  you  agree  that  the  drainage  is  worse  than 
that  from  waste  which  has  not  been  at  all  oxidised  ? — 
T  do  not  agree  that  it  is  worse  ;  it  is  very  difficult 
for  anything  to  be  worse  ;  but  I  admit  that  it  is  quite 
as  bad. 

4980.  Are  you  aware  of  what  has  taken  place  in 
Messrs.  Muspratt's  with  respect  to  the  use  of  your 
process  ? — Yes,  I  am. 

4981.  Will  you  be  good  enough  to  state  it  ? — They 
have  carried  out  the  process  for  the  purpose  of  making 
sulphur  for  sale,  for  the  purpose  of  making  a  Jprofit  of 
it,  and  they  have  continued  to  carry  it  on,  and  have 
within  recent  times  increased  their  make  by  about  one 
half ;  and  as  Messrs.  Muspratt  are  a  firm  who  utilize 
the  muriatic  acid  better  and  to  greater  advantage 
than  any  other  firm  in  the  Lancashire  and  Yorkshire 
district,  and  have  done  so  for  years,  I  consider  the 
fact  of  their  having  continued  to  work  the  process  to 
be  a  very  good  proof  of  the  process  being  a  com- 
mercial success.  They,  however,  have  to  my  knowledge 
never  attempted  to  make  the  waste  innocuous,  as  they 
have  no  difficulty  in  depositing  their  waste  in  any 
state  that  it  might  be  in. 

4982.  But  there  were  no  insuperable  difficulties,  so 
far  as  they  were  concerned,  if  they  had  applied  them- 
selves to  it  with  good  will — They  had  no  inducement 
to  do  so,  as  all  the  other  manufacturers  in  Widnes 
deposit  all  round  the  place  their  fresh  waste  ;  and 
whether  the  comparatively  small  quantity  which  Messrs. 
Muspratt  deposited  was  properly  oxidised  or  not,  could 
not  make  any  difference  in  any  way. 

4983.  Messrs.  Muspratt  have  works  at  other  places 


than  at  Widnes,  have  they  not  ? — Yes  ;  they  have  one 
near  Flint. 

4984.  Is  the  same  process  adopted  there  ? — No  ;  they 
have  not  adopted  it  at  any  other  place. 

4985.  I  rather  think  you  were  asked  whether 
Messrs.  Hutchinson  and  Co.  had  applied  the  process 
to  the  whole  of  their  waste  ? — I  was,  and  I  replied  iu 
the  negative.  They  have  not  done  so  ;  they  are  treating 
a  very  considerable  quantity  of  it  at  present. 

4986.  Did  you  state  the  reason  why  they  had  not 
applied  it  in  every  instance  ? — I  did  not,  because  I 
cannot  give  you  the  reason. 

4987.  Are  they  joint  owners  of  your  patent  ? — They 
are. 

4988.  Have  the  Tyne  Chemical  Company  attempted 
to  use  your  process  ? — They  have. 

4989.  Do  they  do  so  now  ? — They  do  not. 

4990.  Do  you  know  why  they  have  discontinued 
the  use  of  it  ? — I  do  not  really  know  why  they  have 
discontinued  the  use  of  it.  The  works  are  small  and 
lying  in  the  midst  of  a  population  with  houses  all 
around,  where  the'carrying  on  of  any  process  is  a  diffi- 
culty, and  the  work  has  been  very  badly  conducted. 

4991.  ( Viscount  Midleton.)  Where  do  you  con- 
sider that  you  have  been  most  successful  in  this  sul- 
phur extraction  ? — In  England  ;  in  the  woi^ks  of  the 
Netham  Chemical  Company  near  Bristol. 

4992.  Have  you  formed  any  estimate  as  to  what  the 
per-centage  of  profit  has  been  where  the  process  has 
been  in  operation  ? — It  depends  to  such  a  very  great 
extent  upon  other  circumstances, — upon  the  scale  to 
which  the  process  is  carried  out,  upon  the  value  of  the 
muriatic  acid  in  the  various  places,  and  so  on. 

4993.  How  long  has  that  process  been  in  operation 
in  this  particular  instance  at  Netham  ? — If  I  remember 
rightly,  it  commenced  in  1867  or  1868;  at  least  in 
1868,  I  believe. 

4994.  Would  the  cost  of  the  application  of  the 
process  be  much  diminished  if  it  were  more  generally 
applied  ?  Supposing  that  many  works  employed  this 
process,  would  there  be  any  reduction  iu  the  cost  at 
each  work  ? — No,  I  think  not.  I  may  say  that  the 
patent  has  very  neai'ly  expired  now. 

4995.  (ilfr.  Stevenson.)  You  mentioned  that  there 
had  been  some  difficulty  in  working  tbe  process  on 
account  of  the  escape  of  sulphuretted  hydrogen,  as  one 
reason  why  your  process  has  not  been  adopted  ? — I  do 
not  remember. 

4996.  You  said  that  there  was  an  escape  of  sulphu- 
retted hydrogen  that  went  on  during  the  oxidisation, 
which  you  said  might  bo  condensed  ? — I  said,  if  not 
properly  conducted,  a  very  large  quantity  of  sulphu- 
retted hydrogen  can  be  driven  off,  but  if  properly 
conducted  that  would  not  be  the  case. 

4997.  Then  how  do  you  avoid  the  driving  off  of 
sulphuretted  hydrogen  ;  is  it  by  more  oxidisation  ? — 
By  taking  care  to  have  the  liquors  in  a  proper  con- 
dition, properly  adjusted  for  the  purpose,  and  by  work- 
ing the  operation  in  a  skilful  and  proper  way. 

4998.  Is  that  always  quite  practicable  and  easy  to. 
do  ? — It  is  not  easy,  but  it  is  practicable.    It  is  no 
more  difficult  than  in  making  sulphuric  acid,  keeping 
your  chambei'S  in  working  order. 

4999.  But  it  is  the  nature  of  the  liquors  which  have 
to  be  mixed  together  which  is  the  real  difficulty  in 
your  process  ? — I  cannot  say  that  it  is  difficult  at  all. 
It  is  a  thing  which  requires  watching  so  as  to  avoid 
the  evolution  of  sulphuretted  hydrogen. 

5000.  And  requires  great  skill  ? — Not  greater  skill 
than  other  operations. 

5001.  {^Chairman.)  It  requires  care,  I  suppose  ? — 
Yes,  it  requires  care.  What  I  meant  was  that  care- 
lessness on  the  part  of  the  workmen  which  would  give 
rise  to  the  evolution  of  sulphuretted  hydrogen  could 
even  then  be  easily  provided  for,  so  that  the  sulphu- 
retted hydrogen  would  not  go  into  the  atmosphere. 

5002.  {Mr.  Stevenson.)  How  do  you  explain  that 
tlie  manufacturers  who  do  give  the  necessary  care  to 
make  the  sulphuric  acid  process  pei-fect,  have  not 
succeeded  or  persevered  with  your  process? — Most 
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manufacturers  that  have  started  it  have  gone  on 
■yyith  it. 

5003.  In  only  four  works  ? — Four  or  five  works  are 
now  working. 

5004.  With  regard  to  soda  waste,  what  per-cen- 
tage  of  sulphur  is  contained  in  it  ordinarily  ? — About 
18  to  19  per  cent.,  or  say  between  19  and  20  ;  it  varies 
very  much. 

5005.  Of  that  19  per  cent,  you  say  that  you  recover 
one  third  ? — Yes,  about  one  third.  On  the  Continent 
the  quantity  recovered  is  considerably  larger. 

5006.  So  that  it  is  necessary  to  treat  a  hundred  tons 
of  waste  in  order  to  get  seven  tons  of  sulphur  out  of 
it? — In  fact  it  takes  150  tons  of  wet  waste.  I  am 
speaking  of  dry  waste. 

5007.  From  which  to  derive  seven  tons  of  sulphur  ? 
— Yes.  It  takes  24  to  25  tons  of  wet  waste  to  obtain 
one  ton  of  sulphur. 

5008.  And  then  all  that  wet  waste  is  to  be  deposited 
just  in  the  same  way  as  if  it  had  not  been  treated  ? — 
Yes,  certainly. 

5009.  What  proportion  of  muriatic  acid  produced  in 
the  manufactory  would  be  required  to  treat  all  the 
waste  by  your  process  ? — At  the  outside  one  fifth  ;  but 
if  you  can  only  recover  one  third  of  the  sulphur  in  the 
waste,  it  would  be  about  one  seventh  to  one  eighth. 

5010.  Then  how  do  you  explain  the  fact  that  manu- 
facturers who  have  plenty  of  waste  acid,  and  to  whom 
acid  is  no  consideration,  have  not  yet  adopted  your 
process  ? — You  could  answer  the  question  better  than 
I  can. 

5011.  But  I  am  not  a  witness  here,  and  I  wish  to 
know  your  opinion  ? — I  cannot  explain  your  mind  to 
you,  why  you  have  not  adopted  the  process. 

5012.  Messrs.  Hutchinson  have  plenty  of  acid,  have 
they  not  ? — Yes. 

5013.  And  they  pay  no  license,  I  presume  ? — They 
pay  a  heavier  royalty  than  anybody  else  per  ton  of 
sulphur  made. 

5014.  Although  they  own  half  the  patent  ? — Yes. 

5015.  Yet  they  have  not  extended  it — They  have 
extended  it,  and  considerably  extended  it. 

5016.  Are  you  aware  to  what  degree  the  waste 
prepared  by  your  process,  when  it  is  laid  out,  is  covered 
by  the  ordinary  waste  ? — I  am  not. 

5017.  You  drew  a  distinction,  did  you  not,  between 
profitableness  of  working  with  a  view  of  simply  getting 
sulphur,  and  of  working  in  order  to  prevent  a  nuisance? 
—Yes. 

5018.  Then  are  we  to  understand  that  if  the  pro- 
cess is  carried  on  so  as  to  extract  all  the  sulphur  and 
prevent  a  nuisance,  your  process  becomes  unprofitable  ? 
—No.  What  I  mean  to  say  is  that  the  addition  to  the 
cost  of  the  process  would  be  very  small,  but  the  last 
operation,  the  last  oxidisation  of  the  waste,  so  as  to 
fully  oxidise  if,  is  in  itself  not  profitable. 

5019.  Does  it  diminish  the  yield  of  sulphur  ? — No  ; 
it  increases  the  yield  of  sulphur  a  little  ;  but  you  have 
to  go  through  the  whole  operation,  and  keep  your 
people  at  work  for  another  24  hours,  for  the  purpose  of 
recovering  a  small  quantity  of  sulphur,  which  in  itself 
would  not  pay  for  that  work,  for  that  repetition  of  the 
process. 

5020.  It  requires  a  larger  number  of  hours  ? — Yes, 
it  requires  a  larger  number  of  hours. 

5021.  Is  your  process  worked  in  Germany  ? — It  is; 
and,  amongst  other  places,  at  Stolberg. 

5022.  Is  your  process  worked  at  Aussig  ? — Partly ; 
at  all  events  it  is  a  similar  process.  I  do  not  know 
of  my  own  knowledge  exactly  what  they  do  at 
Aussig. 

5023.  {Chairman.)  You  stated  just  now  that  only 
one  third  of  the  sulphur  is  obtained  in  England,  but 
that  a  larger  quantity  is  obtained  abroad  ? — That  is 
the  fact. 

5024.  To  what  extent  is  a  larger  quantity  obtained 
abroad  ? — Instead  of  obtaining  one  third,  which  is  the 
best  average  result  obtained  by  English  manufacturers, 
there  are  works  on  the  continent,  of  which  I  have  the 
returns,  where  they  obtain  from  40  to  45  per  cent,  of 
sulphur  in  the  waste. 


5025.  Could  the  same  results  be  obtained  in 
Eligland  if  it  were  worth  while  to  do  it  ? — I  cannot 
tell  that.  There  appears  to  be  some  difference  in  the 
waste  itself. 

5026.  {Professor  Abel.)  If  your  process  is  to  be 
applied  as  a  means  of  ©ffectually  counteracting  the 
nuisance  arising  from  alkali  waste,  must  it  be 
applied  so  as  to  oxidise  the  whole  of  the  sulphur 
contained  in  the  alkali  waste  ? — It  is  not  necessary, 
for  the  best  oxidised  waste  still  contains  a  small 
quantity  of  sulphide  of  calcium  ;  but  the  quantity  is 
so  small  that  it  does  not  any  longer  give  rise  to  any 
nuisance.  This  process  really  consists  of  getting  out 
of  the  waste  in  a  few  days  all  of  the  yellow  liquor 
that  can  be  got  out  of  it  by  repeated  oxidations  or 
lixiviations,  and  it  must  be  carried  on  as  long  as  any 
yellow  liquor  can  be  obtained  from  it  by  these  means. 

5027.  If  no  further  liquor  is  obtained  from  it  by 
your  treatment,  will  there  not,  in  course  of  time, 
supposing  it  be  deposited  as  waste  afterwards,  still 
be  a  proportion  of  yellow  liquor  formed  from  it  ? 
— I  know  several  heaps  of  waste  that  have  been 
thoroughly  treated  by  that  process  which  have  not 
given  rise  to  the  evolution  of  yellow  liijuor  after 
standing  for  years. 

5028.  When  you  say  "  thoroughly  treated,"  you  do 
not  mean  that  the  whole  of  the  sulphur  was  oxidised, 
but  that  as  much  as  was  practically  possible  was 
oxidised  ? — Exactly  so. 

5029.  (Professor  Boscoe.)  Will  you  inform  the 
Commission  respecting  the  principle  upon  which  your 
works  at  Winnington  are  carried  on? — They  are 
alkali  works  carried  on  by  the  ammonia  process. 

5030.  Yours,  I  believe,  are  the  only  works  of  the 
kind  at  which  this  process  is  carried  on  in  England  ? 
— There  are  two. 

5031.  In  this  process  are  there  any  noxious  vapours 
given  off  ? — Tnere  are  no  noxious  vapours  given  off 
at  all. 

5032.  Do  you  anticipate  that  this  new  process  (for  I 
believe  it  is  a  new  one)  will  in  any  degree  in  time  sup- 
plant the  ordinary  processes  in  Avhich  noxious  vapours 
are  emitted  ? — It  can  only  do  so  to  a  very  limited  extent. 
The  ordinary  process  utilises  the  chlorine  in  the  salt 
as  well  as  the  sodium,  whilst  this  process  only  utilises 
the  sodium,  and  loses  the  whole  of  the  chlorine.  At 
present  the  demand  for  sodium  products  being  larger 
than  the  demand  for  chlorine  products,  the  sodium 
products  are  the  main  products  of  those  works  that 
are  called  alkali  works.  The  chlorine  products, — 
bleaching  powder,  chloride  of  potash,  and  several 
others, — are  only  looked  upon  as  accessory  or  bye 
products.  The  effect  of  the  ammonia  process  will  be 
in  time  to  change  this  state  of  things.  These  works  in 
a  number  of  years  will  be  bleaching-powder  works,  and 
the  alkali  will  be  a  bye  product ;  and  as  soon  as  the 
demand  for  the  chlorine  products  rises  up  to  the 
production  of  the  chlorine  products  by  the  old  process, 
there  will  be  an  end  to  the  extension  of  the  ammonia 
process.  That  will  supply  the  gap,  and  will  prevent 
the  wasting  of  hydrochloric  acid,  which  at  this  moment 
is  a  very  large  quantity. 

5033.  Then  your  works  in  which  the  ammonia 
process  is  carried  on  does  not  come  imder  the  in- 
spector ? — It  does  not  now. 

5034.  Nor  is  there  any  cause  why  it  should  ? — No, 
I  do  not  think  there  is. 

5035.  The  Avhole  of  the  chlorine  in  common  salt  in 
your  case  finds  its  way  into  the  drains  in  a  neutral 
condition  as  chloride  of  calcium,  does  it  not? — It  does. 

5036.  (Mr.  Stevenson.)  How  many  successive 
oxidisations  and  lixiviations  do  you  require  to  get  out 
the  whole  of  the  sulphur?  —  Three  are  generally 
sufficient,  and  four  have  always  been  found  sufficient. 

5037.  To  get  out  the  last  traces  ? — Yes.  ' 

5038.  (Earl  Percij.)  Have  you  got  a  patent  for 
this  ammonia  process  ? — I  have  not  myself.  The 
process  is  patented,  and  I  am  working  it  under  a 
licence. 

5039.  (Admiral  Ilornhij.)  Where  is  your  works 
that  you  have  named  1 — Near  Northwich  in  Cheshire. 


Mr.  L.  Mond. 
C  Feb.  1877. 


The  witness  withdrew. 
Y  3 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


£.  K.  Edmund  K.  Mtrspii 

Muspratt,  Esq. 

— —  5040.  (Chairman.)  You  are  a  member  of  a  firm 

6  Feb.  1877.    ^^onducthig  business  in  Flint,  Liverpool,  and  Widnes, 
are  you  not  ? — I  am. 

5041.  Of  what  do  the  works  in  which  you  are 
engaged  consist  ? — They  are  alkali  works,  chemical 
works. 

5042.  Have  you  paid  special  attention  for  some  time 
past  to  the  effect  of  noxious  gases,  and  the  means  of 
preventing  their  escape  ? — I  have,  and  have  con- 
siderable experience. 

50i3.  What  is  your  opinion  of  the  legislation  on 
this  subject?— I  think  that  the  Alkali  Act  of  1863 
did  a  great  deal  of  good  in  diminishing  the  escape  of 
hydrochloric  acid,  and  under  that  Act  there  is  no 
doubt  that  the  escape  of  hydrochloric  acid  was  very 
considerably  diminished.  Since  then  the  Act  of  1874 
has  been  passed,  and  other  gases  have  been  brought 
under  inspection,  and  the  escape  of  these  other 
gases  has  also  been  to  my  knowledge  very  considei'ably 
diminished. 

5044.  Do  you  wish  to  make  any  statement  with 
respect  to  your  experience  as  to  the  damage  done,  and 
its  causes  ? — think  that  whatever  damage  has  been 
done  in  the  neighbourhood  of  Widnes  has  been  done 
by  the  escape  of  muriatic  acid  in  a  much  larger  amount 
than  the  very  small  quantity  which  we  were  permitted 
to  send  out  under  the  Act  of  1863  even.  The  Act 
of  1874,  which  limits  the  escape  of  muriatic  acid  to 
one  fifth  of  a  grain  per  cubic  foot,  is  so  stringent 
that  it  cannot  be  absolutely  complied  with  ;  but  I 
think  that  all  the  injury,  if  injury  was  done,  was 
done  by  the  escape  of  many  times,  twenty  times  that 
amount ;  and  it  is  not  the  regular  escape  of  one  fifth 
of  a  grain  per  cubic  foot  which  has  done  the  injuiy, 
wherever  injury  has  been  done,  by  muriatic  acid,  but 
a  very  much  larger  amount. 

5045.  To  what  were  those  escapes  in  former  times 
due  ? — I  have  seen  some  of  the  evidence  which  has 
been  given  before  this  Commission,  and  I  gather  that 
the  injury  which  has  been  proved,  and  the  only 
injury  that  I  see  has  been  traced  to  muriatic  acid  in 
the  whole  evidence  which  has  been  given  before  the 
Commission,  so  far  as  it  relates  to  Widnes,  was  due  to 
the  evolution  of  gas  from  a  particular  work.  That 
work  has  now  changed  hands,  and  we  know  that  the 
work  was  badly  conducted. 

5046.  You  are  speaking  of  one  particular  work  ? — 
Yes,  at  Widnes.  I  am  speaking  of  the  damage  which 
has  been  proved  to  have  arisen  from  the  escape  of 
muriatic  acid.  I  am  not  speaking  of  the  damage 
caused  by  other  gases, — by  sulphurous  acid  and  sul- 
phuric acid,  which  I  shall  come  to  speak  of  presently. 
Perhaps  I  may  not  have  made  myself  clear.  I  mean 
that  the  cause  of  the  complaint  of  the  escape  of 
muriatic  acid  is  the  escape  of  a  very,  very  much 
larger  quantity  than  we  are  allowed  to  send  out 
under  the  present  law. 

5047.  I  understand  you  to  say  that  the  damage 
done  was  done  formerly,  and  it  is  not  a  continuing 
damage  ? — It  is  not  a  continuing  damage,  so  far  as  my 
own  experience  goes. 

5048.  But  much  of  the  evidence,  supposing  it  were 
true,  went  to  this  :  that  there  was  still  a  continuing 
damage  ;  that  it  was  not  simply  a  discomfort  which 
might  arise  from  gases  which  are  not  in  themselves 
injurious  to  vegetation,  but  there  was  considerable 
injury  to  vegetation  at  considerable  distances  from 
Widnes  ? — I  do  not  find,  so  far  as  I  have  read  the 
evidence,  that  that  evidence  goes  to  prove  that  the 
damage  arose  from  muriatic  acid. 

5049.  To  what  would  you  attribute  it  ? — The  com- 
plaints that  have  been  made  from  the  Wool  ton  district, 
I  am  persuaded,  are  complaints  of  the  escape  of 
sulphuretted  hydrogen.  I  am  acquainted  with  the 
Woolton  district,  and  I  have  smelt  the  gas. 

5050.  But  that  would  not  affect  vegetation,  would 
it  ? — It  would  not  affect  the  vegetation.  I  say  I 
am  acquainted  vnih  the  Woolton  district,  and  have 
smelt  the  gas  (sulphuretted  hydrogen)  there. 


IT,  Esq.,  examined. 

5051.  Have  you  read  all  the  evidence? — I  have 
read  a  synopsis  of  it. 

5052.  Do  you  recollect  the  evidence  of  Mr.  Holland, 
the  agent  of  Sir  Richard  Brooke  ? — I  have  a  recol- 
lection of  something  of  it. 

5053.  Mr.  Holland  states  that  the  damage  done  to 
Sir  Richard  Brooke's  property  was  not  simply  of  an 
ante-legislation  date,  but  that  a  great  deal  of  it  was 
very  recent  ? — I  think  upon  that  point  we  have 
evidence  from  agriculturists  in  the  neighbourhood, 
and  I  think  that  that  would  be  more  satisfactory  to 
the  Commission  than  any  evidence  that  I  could  give. 
1  simply  mention  that  as  my  impression.  I  speak 
more  particularly  of  the  Woolton  district,  because  I 
have  been  in  Woolton,  and  I  know  what  the  gas  is 
there.  I  can  recognise  the  gas,  and  I  know  that  it 
is  sulphuretted  hydrogen,  and  I  know  it  is  not  hydro- 
chloric acid. 

5054.  Will  you  be  good  enough  to  proceed  with 
your  evidence  with  respect  to  the  noxious  vapours 
that  escape  from  the  works  ? — I  say  that  the  Alkali 
Act  has  had  a  very  beneficial  effect,  more  particularly 
in  teaching  inexperienced  manufacturers,  through  the 
inspectors,  how  to  conduct  their  works ;  and  it  also 
diffuses  knowledge  from  one  works  to  another  as  to 
the  best  means  of  preventing  the  escape  of  noxious 
gases  from  chemical  works. 

5055.  Has  that  been  done  equally  with  respect  to 
the  gases  newly  affected  by  legislation  in  1874,  as  it 
was  with  respect  to  the  muriatic  acid,  which  was 
affected  by  the  previous  Act  of  1863  ? — I  think  that 
is  in  the  course  of  being  done,  and  that  is  the  reason 
that  I  think  the  Act  of  1874  has  not  had  a  fair  trial. 
You  will,  no  doubt,  remember  that  the  inspector  has 
shown  that  there  were  large  escapes  of  sulphuric  acid, 
— so  far  as  I  recollect  somewhere  about  23  or  25  per 
cent,  of  the  total  sulphur, — escaping  from  sulphuric  acid 
works.  That  is  abominable,  and  it  ought  not  to  take 
place  as  a  continuity  in  any  well-regulated  works ; 
and  I  understand  that  the  inspector  under  the  Act  of 
1874  has  taken  means  to  see  that  such  an  enormous 
escape  of  sulphuric  acid  is  prevented.  He  has  ample 
powers. 

5056.  Have  you  had  experience  of  many  works 
that  have  been  established  since  the  passing  of  either 
of  those  Acts,  and  their  effects  upon  the  vegetation  of 
the  neighbourhood? — I  know  a  good  deal  about  all 
the  chemical  works. 

5057.  Have  you  had  a  special  experience  of  the 
works  established  since  those  Acts,  and  their  operation 
upon  the  vegetation  unaffected  by  the  operation  of  the 
works  previously  to  the  passing  of  the  Acts  ? — I  say 
that  from  well-conducted  chemical  works  there  is  no 
deleterious  escape  ;  at  least  the  escape  of  deleterious 
gases  is  comparatively  slight,  and  its  effect  upon 
vegetation  is  only  apparent  at  a  very  short  distance. 

5058.  What  leads  you  to  that  conclusion  ? — I  will 
give  as  an  example  our  works  at  Flint,  which  are 
comparatively  isolated  works ;  there  is  only  another 
small  work  within  about  a  mile  from  us. 

5059.  When  were  they  established  ?  —  We  left 
Newton  in  about  1851  or  1852,  and  the  Fhnt  works 
were  established  in  about  1852. 

5060.  During  the  years  that  intervened  between 
1852  and  the  passing  of  the  Act  1863,  was  there  much 
damage  done  by  them  ? — There  was  some  damage 
done,  but  not  very  much ;  I  think  there  was  some 
damage  done  in  the  neighboui'hood  of  the  works  at  that 
time. 

5061.  What  distance  from  the  works  ?  —  Within, 
perhaps,  a  quarter  of  a  mile  or  so. 

5062.  Not  further  ? — No,  not  further  ;  but  since 
then,  I  do  not  think  there  has  any  damage  been  done 
within  one-eighth  of  a  mile.  I  cau  give  you  figures. 
My  brother  lives  within  500  yards  of  the  works ;  he 
has  a  garden  there,  which  I  am  sorry  the  Commis- 
sioners did  not  visit,  because  they  would  find  trees 
that  have  been  grown  since  the  year  he  went  there  ; 
those  trees  are  elm  trees,  and  they  and  other  trees 
have  attained  a  considerable  growth,  and  they  have 
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never  been  affected  by  the  noxious  gases  from  the 
works.  Within  a  mile  from  the  works  in  a  direct  line 
there  is  a  fine  estate,  the  Cornist  estate,  which  we  noAV 
have  in  our  own  hands,  and  my  brother  has  gardens 
there,  and  he  has  a  kind  of  recreation  ground ;  there 
are  old  oaks  there  growing  luxuriantly  and  vigorously 
within  a  mile  of  the  works. 

5063.  Are  they  in  a  direction  towards  which  the 
wind  often  sets  ? — They  are  not  in  the  direction  of  the 
prevailing  wind,  but  still  the  wind  very  often  blows 
over  there. 

5064.  Are  they  to  the  westward  of  the  town  ? — Yes, 
or  rather  to  the  south-west.  At  the  same  time  you  must 
remember  that  they  are  on  a  hill  behind  the  town,  so 
that  the  chimneys  blow  directly  on  them  whenever  the 
wind  is  in  that  direction. 

5065.  Are  there  any  complaints  in  the  neighbourhood 
of  the  effect  of  the  gases  upon  the  vegetation  ? — I  do 
not  recollect  any  complaint,  certainly  for  the  last  20 
years. 

5066.  Therefore  I  may  assume  that  there  have  been 
no  legal  proceedings  taken  against  you  there  ? — There 
have  been  no  legal  proceedings  taken  against  us  at 
Flint. 

5067.  Have  you  had  to  pay  anything  for  damage 
done  in  the  neighbourhood.? — Not  to  the  vegetation. 
There  was  an  iron  works  next  door  to  us,  and  they 
complained  of  some  of  the  gases  from  the  body  of  the 
works  ;  we  thought  it  better,  instead  of  having  any 
litigation,  to  buy  the  works,  and  they  form  part  of  our 
works  now  ;  but  that  is  the  only  case  that  we  have 
had  any  threatening  of  litigation  since  we  went  there. 

5068.  Are  yours  the  only  works  there  ? — No  ;  about 
a  mile  from  Flint,  at  Pentre,  there  is  an  alkali  works, 
— Smith  and  Maudsleys, — and  another  at  Connahs 
Quay,  about  four  miles  distant. 

5069.  And  are  their  works  also  conducted  with 
equal  care  with  yours  ? — T  think  the  Pentre  works 
are,  as  regards  the  escape  of  hydrochloric  acid.  They 
are  a  small  works,  and  I  have  never  heard  any  com- 
plaint whatever  of  any  damage  done  by  those  works. 
I  think  there  have  been  comiDlaints  of  the  smell  of 
sulphuretted  hydrogen,  which  is  anotliei'  thing  entirely. 

5070.  And  that  proceeding  from  wnste  heaps  ? — 
Yes. 

5071.  Have  you  waste  heaps  ? — We  have  waste 
heaps,  but  since  we  have  adopted  Weldon's  process  no 
acid  comes  in  contact  with  the  waste  heaps,  and  we  do 
not  run  any  acid  away  from  our  works.  From  our 
Flint  works  we  run  a  little  weak  acid,  but  from  the 
Liverpool  and  Widnes  works  we  run  no  acid  whatever. 

5072.  Does  that  process  lead  to  mucli  expense  ? — 
No ;  the  Weldon  process  is  an  improved  process,  and  is 
now  pretty  nearly  universally  adopted  in  the  trade.  It 
requires,  of  course,  an  outlay  of  capital  to  change  the 
works,  but  it  is  satisfactory  as  regards  commercial 
purposes  ;  and  I  think,  in  a  very  short  time,  that,  or 
some  other  equally  good  process  will  be  universally 
adopted. 

5073.  Do  you  wish  to  offer  any  observations  with 
respect  to  the  comparative  quantities  of  sulphur 
escaping  from  your  works  which  are  due  to  the  chemical 
works,  and  those  which  are  due  to  the  coal  ? — Yes. 
Since  the  issue  of  this  Commission  we  have  made  ex- 
periments in  our  works.  We  had  been  persuaded  for 
some  time  that  in  a  well-conducted  chemical  works  the 
escape  of  noxious  gases  from  the  chinmeys  is  not  very 
material,  and  we  examined  the  escape  of  our  vitriol 
chambers,  and  then  we  exnmined  the  quantity  of  sul- 
phuric acid  and  sulphurous  acid  which  was  given  off 
from  the  coal  consumed  in  the  works.  The  result  of 
these  experiments  shows  that  the  very  least  quantity 
of  sulphuric  acid  or  sulphurous  acid,  the  oxides  of 
sulphur,  escaping  from  our  vitriol  chamber  is  in  pro- 
portion to  the  total  quantity  of  sulphur  given  off  by 
the  coal  that  we  consume  in  the  works,  about  as  1  to 
151  ;  I  think  it  would  be  fairer  to  say  1  to  20,  but  I 
put  it  at  tlie  other  figure.  Perhaps  I  may  be  allowed 
to  refer  to  the  printed  statement  which  I  have  handed 
in,  as  showing  how  we  arrive  at  this  figure.  The  total 
amount  of  coal  used  in  one  week  I  take  to  be  550  tons  ; 
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and  that,  at  one  per  cent,  of  sulphur  (we  only  assume  ^-  ^ 
one  per  cent,  of  sulphur  in  the  coal,  though  we  know  it  ■^"*P''«*' 
is  more),  forms  285"2  grains  of  sulphurous  acid  in  one     g  ^^^"1 

second.  The  quantity  of  pyrites  burnt  is  17'7  tons  per  

day,  which,  taking  45-|  per  cent,  of  sulphur  as  burnt 
off,  produces  in  one  secoiid  2923  grains  of  sulphurous 
acid.  We  then  went  to  the  chimney  into  which  all 
our  vitriol  chambers  escape  passes,  and  in  chimney 
No.  2  we  found  that  in  one  second  there  were  27'23 
grains  of  sulphurous  acid  escaping,  due  to  the  chamber 
gases,  constituting  a  loss  of  0*93,  not  quite  one  per 
cent,  of  sulphur  of  the  quantity  burnt.  .  Then,  in  order 
to  see  whether  we  were  right  in  that,  we  took  a  snmple 
of  the  gases  directly  through  absorbing  liquids  out  of 
the  exit  pipe  passing  from  the  chambers  to  the 
tower,  and  there  we  found  that  the  escape  for  the  three 
days  from  October  the  9th  to  October  the  12th  gave 
us  also  0'937  per  cent,  of  the  sulphur  which  is  burnt. 
That  result  shows  that  the  other  result  which  we 
found  in  the  chimney  was  accurate,  because  the  one 
controls  the  other.  The  conclusion  that  we  draw 
from  that  is,  that  by  the  combustion  of  coal  the  sul- 
phurous acid  escaping  is  10^  times  as  large  as  the  quan- 
tity escaping  from  the  vitriol  process,  even  on  the 
assumption  that  there  is  only  one  per  cent,  given  off 
by  the  coal ;  but  from  other  experiments  which  we  have 
made,  we  believe  that  there  is  more  likely  1^  per  cent, 
given  off  by  the  coal,  and  that  would  bring  the  propor- 
tion of  escaping  gases  to  15J-  per  cent,  to  1 .  I  will  now 
hand  in  the  tables,  which  prove  to  my  mind  the  cor- 
rectness of  my  conclusion.  Of  course  it  is  for  the 
chemists  on  the  Commission  to  judge  whether  I  am 
warranted  in  that  conclusion  ;  but  I  hand  in  the  tables 
where  we  have  examined  the  escape  of  sulphurous  acid 
and  sulphuric  acid  in  the  chimneys  where  coal  is  burnt, 
ordinary  boiler  chimneys.  I  do  not  think  I  need  go 
into  the  detail  of  it.  (  The  witness  delivered  in  the  same. 
Vide  Aj)pendix.) 

5074.  Do  you  believe  that  all  works  are  as  well 
managed  as  ihose  over  which  you  preside  ? — If  damage 
is  done  to  any  extent  that  can  be  traced  to  the  escajje 
of  noxious  gases  from  chemical  works,  those  noxious 
gases  must  arise  from  Avorks  which  are  conducted  upon 
a  different  plan  from  ours. 

5075.  What  method  would  you  adopt  as  better  than 
the  present  for  ascertaining  the  existence  of  such  abuses, 
and  for  repressing  them  ? — I  think  it  was  certainly 
time  that  other  gases  than  the  hydrochloric  should  be 
brought  under  inspection,  and  that  has  been  done  by 
the  Act  of  1874.  The  trade  has  also  very  largely  in- 
creased, as  you  must  be  aware.  I  have  got  tables,  which 
I  will  hand  in,  showing  the  increase  of  the  alkali  trade. 
The  trade  is  very  much  larger  now  than  it  was  when 
the  Alkali  Act  of  1863  was  passed.  Taking  these  two 
things  into  consideration,  I  think  it  is  only  reasonable 
that  there  should  be  additional  inspectors.  It  is  im- 
possible to  think  that  an  inspector  can  properly  carry 
out  the  inspection  of  such  a  large  district  as  Widnes 
and  St.  Helen's  together  with  Bristol  or  whatever 
other  places  he  has  to  go  to. 

5076.  Your  theory  of  the  matter  is,  that  the  inspec- 
tor wovild  find  less  well-managed  works  ? — Cei'tainly. 
1  think  that  the  iuspector  also  does  good,  even  in  well- 
managed  works.  If  he  finds  anything  wrong  in  our 
works,  we  at  once  set  about  to  find  out  the  cause.  In 
fact,  I  believe,  since  the  Act  of  1863  there  has  been 
only  one  occasion  on  wliich  the  inspector  has  complained 
of  an  escape.  He  could  not  find  out  where  it  was,  and 
we  spent  about  fiv3  or  six  weeks  in  trying  to  find  it 
out,  and  then  we  found  it  did  not  come  from  any  of  our 
chimneys  or  any  of  our  flues  that  were  in  direct  con- 
nection with  the  chemical  process  ;  we  found  that  it 
came  from  a  boiler  flue ;  but  it  happened  that  in  the 
works  where  we  made  liquid  muriatic  acid  a  carboy  had 
been  broken,  and  theli(iuid  had  run  into  the  boiler  flue. 
No  doubt  we  should  not  have  found  out  the  escape, 
except  for  tlie  inspector  under  the  Act  of  1863,  which 
empowered  him  to  see  that  our  chimney  was  right. 

5077.  With  regard  to  the  mischief  arising  from  the 
escape  of  the  liquid  from  the  waste,  what  have  you  to 
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^-  ^-  say  ? — I  have  considered  the  question  very  carefully. 
Muspratt,Esq.  -j  j^^^^g  large  experience  as  regards  the  treat- 

6  Feb  1877  JTi^ut  of  waste,  because  we  are  one  of  the  few  works 
"  '  that  have  adopted  M.  Mond's  process,  and  we  have 
worked  it  now  for  nine  years  ;  I  have  had  very  con- 
siderable experience  of  it,  and  I  do  not  think  that  the 
expression  of  opinion  by  Dr.  Angus  Smith  is  a  correct 
one,  simply  saying,  "You  must  adopt  M.  Mond's  pro- 
"  cess,  and  you  will  do  away  with  the  nuisance  from 
"  waste." 

5078.  You  say  in  the  statement  which  I  have  in  my 
hand,  "  Tl\e  process  is  not  easily  conducted  without 
"  causing  a  nuisance  at  the  time;  and  the  waste,  if  not 
"  thoroughly  oxidized,  yields  a  drainage  Avhich  is 
"  worse  than  that  from  waste  Avhich  has  not  been 
"  oxidised  at  all."  However,  the  public  have  a  right 
to  require  that,  even  if  the  process  is  not  conducted 
with  ease,  it  should  be  effectually  conducted  ? — No 
doubt.  I  admit  that  entirely,  that  the  public  have  a 
right  to  say  that  no  nuisance  should  be  created  what- 
ever ;  at  the  same  time,  it  is  rather  difficult  to  avoid  a 
nuisance. 

5079.  There  again  you  use  the  term  "  rather  diffi- 
cult "  ;  but  the  public  have  a  right  to  require  that  you 
should  overcome  partial  difficulties  ? — We  do  try.  At 
the  same  time,  I  say,  of  my  own  knowledge,  that  you 
have  got  to  choose  between  two  evils  ;  you  have  the 
nuisance  of  sulphuretted  hydrogen  from  the  waste 
heaps  after  they  are  laid  down,  and  you  have  the 
nuisance  of  sulphuretted  hydrogen  given  off  in  the 
chemical  works  by  treating  the  waste  according  to 
Mond's  piocess.  The  public  will  have  to  choose 
between  the  two  ;  and  the  question  is,  in  which  way 
can  you  most  easily  overcome  the  nuisance  arising 
from  it  ?  Dr.  Angus  Smith  tells  the  Commission  that 
the  easiest  way  to  do  it  is  to  adopt  Mond's  process.  I, 
after  having  had  experience  of  Mond's  jn-ocess,  say 
that  the  easiest  way  to  overcome  the  nuisance  (and  Ave 
both  wish  to  OA'crcome  the  nuisance)  is  by  looking 
after  the  Avaste  heaps;  not  to  treat  the  Avaste  in  tlie 
Avorks,  but  to  see  that  no  nuisance  arises  from  the 
waste  after  it  is  deposited. 

5080.  Is  that  the  result  at  Avhich  you  have  arrived 
after  nine  years  experience  of  Mond's  process  ? — Yes. 

5081.  Have  you  giA-en  it  up  entirely  ? — No.  I  Avill 
explain  hoAV  it  arises.  Mond's  process,  if  carefully 
conducted,  can  be  conducted  Avithout  any  very  large 
emission  of  sulphuretted  hydrogen  during  the  process. 
If,  as  M.  Mond  says,  the  Avaste  is  thoroughly  oxidized, 
there  Avill  be  no  nuisance  from  the  drainage  afterAvards. 
But  this  is  Avhat  Avould  happen  in  practice.  We  know 
that  if  a  process  is  not  always  commercially  successful, 
it  is  liable  to  be  badly  conducted.  Mond's  process  at 
times  is  commercially  successful,  at  other  times  it  is 
not.  I  explained  that  fully  before  the  Eoyal  Com- 
mission on  the  Pollution  of  Rivers,  and  I  showed  that 
Mond's  process  Avould  give  a  profit  to  the  manufacturer 
when  bleaching  poAvder  Avas  71.  a  ton,  but  that  it  Avould 
not  give  a  profit  to  the  manufacturer  if  bleaching 
powder  rose  to  14/.  a  ton  or  16/.  a  ton.  At  the  time 
I  was  speaking  bleaching  poAvder  Avas  71.  a  ton,  and 
the  Commissioners  on  the  Pollution  of  Rivei'S  said, 
"  vOh,  but  bleaching  powder  Avill  never  go  to  14/.  a 
ton."  I  said,  "  It  may  go  higher ;  "  and  it  did  go 
higher;  it  went  to  201.  a  ton.  Noav,  when  the  price  of 
bleaching  poAvdcrwent  to  20/.  a  ton,  the  Avhole  of  the 
conditions  were  altered.  Then  it  Avas  more  profitable 
to  make  bleaching  powder  than  to  make  sulphur ;  and 
I  say  that  there  Avas  a  gi'eat  temptation  to  a  manufac- 
turer at  that  time,  if  he  carried  out  Mond's  process 
at  all,  and  if  it  had  been  imposed  upon  him  by  law, 
to  have  carried  it  out  in  a  slovenly  manner.  But 
Dr.  Angus  Smith  and  the  inspectors  Avill  say  they 
Avonld  have  looked  after  it.  I  ask  Avhcther  during 
the  years  1872  and  1873,  Avhen  the  all:ali  trade  Avas 
very  active,  Avlicn  prices  Avere  high,  Avhen  manufac- 
turers Avere  struggling  as  to  Avhere  they  should  get 
their  labour,  the  inspectors  absolutely  prevented  the 
escape  of  hydrochloric  acid  ?  You  have  got  evi- 
dence before  yon  that  it  was  not  done.  Why  Avas 
not  it  done  ?    Because  it  was  inconvenient  to  do 


it.  You  say,  "  Oh,  but  we  will  look  after  that."  The 
condensation  of  hydrochloric  acid  is  very  easily  con- 
ducted, compared  with  Mond's  process.  As  you  heard 
Mr.  Gamble  tell  you,  the  condensation  of  hydrochloric 
acid  is  comparatively  er.ry.  If  yon  have  Avater  and  pro- 
perly constructed  apparatus,  the  condensation  of  hydro- 
chloric acid  is  perfectly  easy.  But  hf>ro  is  a  process, 
Avhich,  unless  very  carefully  conducted,  will  give  rise 
to  sulphuretted  hydrogen  ;  and  I  say  that  under  those 
circumstances,  unless  you  multiplied  your  inspectors 
enormously,  it  Avould  be  very  difficult  to  keep  down  a 
nuisance  from  sulphuretted  hydrogen  ;  and  therefore 
I  do  not  think  it  is  a  proper  way  to  meet  the  difficulty 
to  say  that  you  shall  adopt  any  particular  process  for 
the  recovery  of  sulphur  from  it,  in  order  that  no 
nuisance  shall  arise  from  the  drainage  of  waste  heaps 
after  it  had  been  deposited. 

5082.  No  doubt  that  Avill  be  admitted  ;  but  as  long 
as  you  avail  yourself  of  Mond's  process  us  a  means  of 
getting  rid  of  the  nuisance,  I  think  the  public  have  a 
right  to  see  that  you  do  give  it  fair  play,  even  at  the 
loss  of  some  profit  Avhich  you  might  make  by  another 
application  of  muriatic  acid  ? — Certainly,  I  quite  agree 
Avith  that  ;  and  under  the  Act  of  1874  the  sulphu- 
retted hydrogen  in  our  Avorks  is  under  the  inspector's 
eye.  I  agree  with  M.  Mond,  that  it  is  possible  with 
great  care  to  conduct  it  with  comparatively  slight 
nuisance.  As  to  Dr.  Richardson's  notions  that  che- 
mical works  can  be  conducted  Avithout  any  nuisance 
Avhatever,  I  at  any  rate  do  not  agree  with  him ;  but  the 
nuisance  may  be  minimized,  and  it  may  not  extend 
very  far.  I  also  say  that  the  nuisance  from  Avaste  heaps 
arises  chiefly  from  waste  liquor.  Therefore,  as  it  is 
also  more  reasonable  that  you  should  deal  with  the 
nuisance  after  it  arises,  you  can  deal  with  the  Avaste 
heaps  after  they  haA^e  been  deposited.  If  the  waste 
had  been  properly  oxidized  in  the  AVorks  it  does  not 
give  any  drainage  ;  then  if  it  does  not  give  any  drain- 
age, nobody  need  look  after  it  ;  but  if  it  has  been  im- 
perfectly oxidized,  or  if  not  oxidized  at  all,  then  it  is 
the  business  of  some  one  to  look  after  it,  and  see  that 
no  nuisance  arises  from  those  Avaste  heaps.  I  also 
say  that  I  quite  agree  Avith  the  resolution  to  Avhich 
the  Committee  of  the  Alkali  Association  have  come, 
namely,  that  acid  should  not  be  allowed  to  mix 
Avith  waste  drainage.  And  more  than  that,  I  think 
that  the  public  have  a  perfect  right  to  ask  that  that 
should  be  carried  out.  Then  we  are  met  Avith  the 
difficulty,  how  is  it  to  be  carried  out  ?  In  some 
places,  at  St.  Helen's,  as  Mr.  Gamble  has  told  you, 
the  manufacturers  themselves  have  agreed  not  to  run 
any  Avaste  acid  away  from  their  AVorks.  We  do  not 
run  any  waste  acid  aAvay  from  our  Avorks,  and  we  do 
not  Avish  to  do  so.  But  still  I  think  it  Avould  be  very 
hard  to  say  to  all  alkali  Avorks  in  the  kingdom, 
"  You  must  not  run  acid  away,"  because  that  Avould 
revolutionize  the  trade. 

5083.  Would  it  be  hard  to  say,  "  You  may  only 
run  this  acid  on  condition  of  not  inflicting  on  the 
public  a  nuisance"  ? — Not  if  you  give  them  a  means 
of  getting  rid  of  that  acid.  Give  them  an  ease- 
ment, otherwiiic  how  are  they  to  drain  it  ?  The 
alkali  inspector  says.  You  must  condense  all  your 
muriatic  acid  ;  you  must  not  alloAV  any  of  it  to  go  up 
into  the  air.  The  consequence  is,  it  goes  down  in  the 
shape  of  liquid.  What  is  to  become  of  that  liquid 
It  must  be  either  utilized  in  the  Avorks,  or  else  it  must 
be  run  'aAvay.  There  are .  times  Avhen  it  cannot  be 
utilized  in  the  Avorks.  Speaking  practically  as  a 
manufacturer,  I  ask  What  are  we  to  do  with  it  ?  Are 
Ave  to  stop  our  works  altogether  ?  Some  manufacturers 
Avould  be  absolutely  stopped.  We  say.  No,  give  us  a 
convenience  to  get  an  outlet.  If  it  is  necessary  that 
Ave  must  run  our  acid  aAvay,  avc  ought  to  be  able  to  get 
it  into  the  estuary  of  the  Mei'sey ;  then  there  Avould 
not  be  any  nuisance  arising  from  it. 

5084.  That  would  be  the  case  Avhere  the  Avater  Avas 
an  estuary,  as  you  say,  Avhere  the  tides  come  up  in 
great  volume  twice  a  day  ;  but  that  could  hardly  be 
the  case  where  the  liquid  acid  ran  into  an  ordinary 
stream  ? — Then  you  come  to  the  principle  of  legisla- 
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tion.  We  have  discussed  this  over  and  over  again, 
and  the  Alkali  Association  have  also  done  it  in  con- 
nection with  the  pollution  of  rivers.  We  say,  you 
cannot  deal  with  all  localities  exactly  in  the  same  way. 
I  do  not  want  to  go  into  that,  but  still  that  principle 
runs  through  all.  St.  Helen's,  for  special  reasons,  is 
going  to  prevent  any  acid  being  run  into  the  stream  ; 
the  nuisance  has  become  so  great  that  they  are  obliged 
to  do  it.  But  if  you  said  to  the  whole  of  the  alkali 
works  in  the  kingdom,  "  You  must  not  run  any  acid 
into  the  stream,"  you  would  ruin  a  great  many  manu- 
facturers. If  you  wish  to  ruin  a  great  many  manu- 
facturers you  can  do  it. 

5085.  The  works  in  those  other  places  are  situated 
on  large  streams,  which  are  in  fact  estuaries  ? — Yes. 

5086.  Therefore  the  damage  does  not  arise,  and  the 
mischief  is  neutralized  by  the  greater  volume  of  water  ? 
— The  fact  is  that  we  want  an  easement,  in  case  you 
should  pass  a  universal  law  that  you  should  not  run 
acid  into  a  stream  where  waste  Hquor  was.  We  should 
require  that  some  public  body  should  give  us  an  ease- 
ment to  get  the  acid  down  to  the  estuary,  where  it 
would  not  be  a  nuisance. 

5087.  Do  you  mean  that  the  local  authorities  should, 
at  the  expense  of  the  locaUty,  find  you  a  means  by 
which  to  run  off  your  acid? — No;  I  think  that  you 
would  have  to  lay  it  on  those  who  wanted  to  make 
use  of  the  drain.  They  would  have  to  contribute  to 
the  drainage ;  but  to  pass  through  land  you  must  get 
an  easement.  We  cannot  go  into  another  person's 
land  and  make  a  drain  unless  we  get  an  Act  of 
Parliament. 

5088.  You  would  suggest  that  the  local  authority 
should  find  some  effectual  means  to  dispose  of  your  liquid 
acid  as  they  have  to  dispose  of  the  general  sewage  of 
the  towns  ? — Yes,  that  is  the  principle.  I  think  also 
I  have  expressed  the  opinion  that  I  consider  it  is  a 
pei'fectly  fair  thmg  to  ask  the  manufacturer  to  pay  for 
the  expense  of  this. 

5089.  Have  you  looked  at  the  provision  in  the  last 
Pollution  of  Rivers  Act  ? — I  have  no  doubt  I  have 
seen  it,  but  still  there  have  been  so  many  Bills  brought 
in  that  I  cannot  recollect. 

5090.  Will  you  allow  me  to  read  this,  because  it  is 
new  matter: — The  Rivers  Pollution  Prevention  Act, 
1876,(section  6,)provides  that,  "Every  sanitary  or  other 
"  local  authority  having  sewers  under  their  control 
"  shall  give  facilities  for  enabling  manufacturers  within 
"  their  district  to  carry  the  liquids  proceeding  from 
"  their  factories  or  manufacturing  processes  into  such 
"  sewers  :  Provided  that  this  section  shall  not  extend 
"  to  compel  any  sanitary  or  other  local  authority  to 
"  admit  into  their  sewers  any  liquid  which  would 
"  prejudicially  affect  such  sewers,  or  the  disposal  by 
"  sale,  application  to  land,  or  otherwise,  of  the  sewage 
"  matter  conveyed  along  such  sewers,  or  which  would, 
"  from  its  temperature  or  otherwise,  be  injurious  in  a 
"  sanitary  point  of  view."  I  am  afraid  that  woidd 
rather  interfere  with  it, would  it  not?— No  ;  we  want 
separate  drains  for  tlie  acid. 

5091.  It  would  never  do  for  you  to  mix  it  with  the 
general  sewage  ? — The  Sankey  Brook  takes  the  sew- 
age of  St.  Helen's,  I  believe  ;  but,  as  I  understand, 
what  they  want  there,  and  what  we  would  require, 
would  be  an  easement  from,  we  will  say,  vSt.  Helen's, 
as  an  example,  to  the  outlet  in  the  estuary,  at  the 
manufacturer's  expense. 

5092.  How  many  miles  would  that  be  ? — Seven  or 
eight.  I  gave  St.  Helen's  as  an  instance,  but  at  the 
same  time  I  was  speaking  and  thinking  of  Widnes. 
At  St.  Helen's  they  would  be  somewhat  out  of  the 
way  perhaps,  but  at  Widnes  we  are  nearer  to  the 
river,  and  if  we  had  an  easement  the  Widnes  manu- 
facturers would  have  a  separate  way  for  their  acid. 
When  bleaching  powder  trade  was  bad  they  would 
run  the  acid  away  into  the  river,  at  St.  Helen's,  rather 
than  go  to  the  expense  of  making  a  sewer  nine  miles 
long  they  would  utilize  their  acid.  The  thing  would 
settle  itself,  provided  we  had  those  rights  of  easement. 

5093.  The  next  point  in  your  evidence,  I  think,  is 
with  respect  to  the  effect  upon  health  wliich  is  pro- 

39887. 


duced  by  the  gases  proceeding  from  chemical  works  ?        E.  K. 
—The   reason    I   desire    to   make    some    remark  Muspratt,Esq. 

upon  that  point  is  that  Dr.  Stopfoi'd  Taylor,  the   ^ 

deputy  medical  officer  of  health  of  Liverpool,  and  ^ 
Dr.  Campbell  Brown,  expressed  certain  opinions  as  to 
the  high  death  rate  in^the  Scotland  and  Vauxhall 
wards,  saying  that  it  was  caused,  in  their  opinion, 
(and  certainly  it  was  an  opinion  only,)  by  the  gases 
from  chemical  works.  I  think,  perhaps,  you  will  allow 
me  to  make  some  remarks  upon  that,  for  it  is  an 
opinion,  and  is  simply  put  as  an  opinion,  with  a  few 
reasons  why  I  give  an  opinion  against  it.  The  medical 
officer  of  health  of  Liverpool,  Dr.  Trench,  in  his  evi- 
dence before  the  Rivers  Pollution  Commission  in 
1 869,  ascribed  the  unhealthiness  of  the  Scotland  Road 
district  partly  to  the  nature  of  the  subsoil,  which  is 
boulder  clay.  Dr.  Stopford  Taylor  quotes  the  report 
of  Messrs.  Sanderson  and  Parkes  upon  the  health  of 
Liverpool,  and  in  that  report  it  was  shown  that  52  per 
cent,  of  the  deaths  of  children  were  from  bronchitis 
and  phthisis ;  the  proportion  is,  however,  higher  with 
older  people.  And  Dr.  Stopford  Taylor  attributes 
a  portion  of  the  increase  of  the  death  rate  to  the  effects 
of  the  various  gases  given  off  from  the  chemical  works 
in  the  neighbourhood ;  but  Messrs.  Sanderson  and 
Parkes,  who  are,  I  think,  perhaps  the  highest  autho- 
rities in  England  upon  sanitary  questions,  attribute 
the  excessive  mortality  to  quite  other  causes. 

5094.  They  were  sent  down,  I  suppose,  by  the 
Privy  Council  ? — The  death  rate  of  Liverpool  has 
been  very  high  for  a  long  time.  There  were  great 
discussions  as  to  what  the  cause  of  it  was ;  and  at 
length,  in  order  to  satisfy  public  opinion,  the  Council 
asked  Messrs.  Sanderson  and  Pai-kes  to  investigate 
the  subject,  and  report  upon  it  on  their  own  authority. 
What  do  Messrs.  Sanderson  and  Parkes  say  when 
dealing  with  this  question  ?  They  say  they  attribute 
the  high  death  rate  to  "  exposure  to  cold,  improper 
"  and  insufficient  food,  and  the  breathing  of  highly 
"  impure  air,  which  arises  from  ignorance,  neglect, 
"  and  in  many  cases  drunkenness  of  the  parents. 
And  further  they  say  that  these  conditions  of  the 
people  are  to  be  attributed  to  three  circumstances  ; 
namely,  "  the  irregularity  of  the  labour  market,  and 
"  careless  habits  of  the  people,  and  especially  of  the 
"  Irish,  and  the  great  intemperance."  They  also 
ascribe  the  fetid  atmosphere  which  they  found  on 
visiting  the  small  rooms  in  that  locality  to  the  effluvia 
of  the  persons  and  clothes,  the  exhalations  of  untrapped 
drains  and  wet  filthy  floors  of  cellars,  the  excretions  of 
the  skin  and  lungs,  and  (I  may  sum  it  up)  to  dirt 
generally.  When  you  further  consider  that  that  part 
of  Liverpool  which  is  densely  populated  lies  low  on  a 
clay  subsoil,  and  that  the  number  of  chemical  works 
there  is  comparatively  few,  I  think  it  is  very  far- 
fetched to  ascribe  the  increase  in  the  death  rate  to 
those  chemical  works.  And  as  Messrs.  Sanderson 
and  Parkes,  who  considered  the  subject  thoroughly, 
do  not  ascribe  it  to  the  chemical  works,  I  think  it  is 
very  unreasonable  for  Dr.  Stopford  Taylor  to  do  so. 
I  think  his  opinion  is  not  founded  upon  facts.  He  did 
not  give  the  grounds  of  his  opinion  ;  he  was,  perhaps, 
wise  in  that.  I  think  as  an  opinion  it  was  worth 
very  little,  and  I  think  that  the  Commissioners,  when 
they  consider  that  report  of  Messrs.  Sanderson  and 
Parkes,  will  come  to  the  same  conclusion. 

5095.  Dr.  Campbell  Brown  says,  "  I  think  that 
Liverpool  suffers  a  little  from  alkali  works,  but  I 
think  the  works  are  so  few,  and  so  well  managed  so 
far  as  I  know,  that  I  cannot  attribute  any  actual  in- 
jury to  them"? — I  think  Dr.  Campbell  Brown  does 
mention  something  in  some  part  of  his  evidence,  but 
it  is  more  particularly  Dr.  Stopford  Taylor,  the  deputy 
medical  officer  of  health,  who  attributes  that  incrense 
of  the  death  rate  to  the  chemical  works. 

5096.  What  Dr.  Taylor  says  is  this  :  that  "  there 
are  portions  of  Liverpool  as  dense  and  as  over- 

"  crowded  with  people,  and  as  poor,  as  the  neigh- 
"  bourhood  of  Vauxhall  and  Scotland  wards  ;  all  of 
which  would,  of  course,  tend  to  keep  up  the  high 
"  death  rate,  but  the  death  rate  is  not  so  high  there 
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E  K        "  ^®  neighbourhood."    Then  he  says, 

Muspratt  ',Esq.  "  The  infantile  mortality  in  Scotland  ward  is  some- 

  "  thing  fearful;  it  is  something  like  55  per  cent." 

C  Feb.  1877.  Then,  1  think,  lie  attributes  "  a  portion  of  the  increase 
"  of  the  death  rate  to  the  effect  of  the  various  gases 
"  given  from  the  chemical  works  in  the  neighbour- 
"  hood.  There  would,  of  course,  be  other  causes 
"  operating,  but  yet  the  death  rate  is  so  high  from 
"  those  diseases  that  there  must  be  some  exceptional 
"  cause  operating."  So  that  he  does  not  make  that, 
as  you  seem  to  say,  the  sole  cause,  but  as  an  aggra- 
vation of  other  existing  causes  ? — He  does  not  con- 
sider, as  a  medical  officer  must  consider,  that  that 
part  is  a  low-lying  part,  and  that  the  other  part  of 
Liverpool  is  a  high-lying  part ;  that  in  that  part  the 
subsoil  is  boulder  clay,  and  in  the  other  it  is  sand- 
stone. Perhaps  if  he  had  taken  that  into  considera- 
tion he  would  have  found  a  cause  other  than  the  che- 
mical works. 

5097.  He  says,  "  On  a  heavy  day,  in  passing  down 
"  Vauxhall  ward,  you  would  be  almost  suffocated.  At 
"  times  a  spasm  is  produced  in  the  throat,  and  you  are 
"  caught  very  violently  "  — Dr.  Campbell  Brown,  I 
believe,  said  that  some  of  those  gases  come  from  the 
Liver  alkali  works,  which  give  off  no  gas  what- 
ever. But  I  would  state  further  my  opinion,  that,  so 
far  from  the  gases  that  we  are  treating  of,  namely, 
hydrochloric,  chlorine,  and  sulphurous  acid,  being  dele- 
terious to  health,  I  believe  that  in  a  crowded  city  they 
positively  do  good ;  and  I  think  that  there  has  been 
evidence  to  thai  effect.  There  certainly  is  on  the  Con- 
tinent. There  was  a  case  in  Belgium  of  a  town  where 
they  ascribe  their  immunity  from  cholera  to  the  pre- 
sence of  chemical  works.  Also,  if  those  gases  are 
specially  deleterious,  or  have  a  special  influence  on 
health,  one  would  naturally  expect  that  amongst  the 
men  employed  in  a  chemical  works  those  men  who 
are  employed  most  amongst  the  gases,  and  who 
inhale  the  gases  directly,  would  be  the  people  who  died 
soonest.  But  if  we  take  our  chemical  works,  and  we 
look  into  the  matter,  we  find  that  the  proportion  of 
old  men  is  greatest  where  they  are  most  exposed  to 
the  gas.  I  say  it  is  impossible  that  those  gases  can 
have  any  special  or  decided  effect  injurious  to  health 
if  the  men  who  are  most  exposed  to  them  live  longest. 

5098.  You  would  say  that  those  gases  are  in  one 
form  physic ;  they  are  disagreeable,  but  wholesome  ? 
— I  only  say  this ;  I  understand  the  alkali  inspector 
has  said  that  he  naturally  believes  that  those  gases 
must  be  injurious  to  bealth,  and  yet  he  can  find  no 
proof  of  it.  I  think  that  is  not  fair.  I  say,  on  the 
other  hand,  that  I  would  naturally,  a  priori,  think  that 
those  gases  were  specially  advantageous  ;  and  1  would 
produce  some  kind  of  proof,  at  any  rate,  in  support  of 
mine.  And  yet  those  who  take  an  opposite  view 
go  all  over  the  country,  and  select  statistics  of  every 
possible  kind,  and  they  come  before  the  Commissioners, 
and  acknowledge  (even  Dr.  Eichardson  absolutely 
acknowledges),  as  regards  the  infantile  mortality  at 
Widnes,  after  endeavouring  to  find  the  cause  of  un- 
healthiness  in  those  gases,  that  they  cannot  prove  it. 
I  can  show  you  the  photograph  of  a  man  who  has  been 
working  59  years  in  a  chemical  works.  He  is  78  years 
old  now  ;  he  has  been  in  our  works  during  59  years, 
and  he  has  been  all  that  time  exposed  to  gases.  Li 
all  other  trades  which  are  known  to  be  injurious, — 
take  the  file-grinders  or  any  of  those  trades  which  are 
known  to  be  injurious  to  health,— you  will  always  find 
that  the  mass  of  the  people  die  young  ;  but  in  our 
trade  the  mass  of  our  workmen  do  not  die  young.  I 
think  that  that  is  conclusive  upon  that  point.  I  would 
like,  before  closing  my  evidence,  to  hand  in  the 
statistics  of  the  trade  {delivering  in  the  same.  Vide 
Appendix.)  They  are  in  the  same  form  as  the 
statistics  that  were  made  up  in  the  year  1861,  before 
the  passing  of  the  first  Alkali  Act.  You  see  there 
that  the  trade  has  very  much  increased,  and  I  put 
them  ^  in  as  the  honorary  secretary  to  the  Alkali 
Association. 

5099.  {Viscount  Midleton.)  I  understand  you  to 


agree  with  Mr.  G-amble  that  a  larger  staff  of  inspec- 
tors is  necessary  ? — Yes,  that  is  my  opinion. 

5100.  Have  you  formed  any  idea  as  to  the  amount 
to  which  you  think  that  the  inspecting  staff  ought 
to  be  increased? — I  think  that  one  inspector  might 
suffice  for  Widnes  and  St.  Helen's,  provided  he  lived 
on  the  spot,  or  near  to  Widnes  and  St.  Helen's. 

5101.  I  wish  to  ask  you  about  sulphuretted  hydro- 
gen ;  that,  I  understand,  you  consider  is  the  gas  which  is 
most  perceptible  at  Woolton  and  Liverpool  ? — Yes, 
it  is. 

5102.  But  we  have  it  in  evidence  that  very  little 
sulphuretted  hydrogen  is  evolved  at  Widnes  ;  that  the 
drains  run  so  directly  into  the  Mersey  that  very  little 
of  that  gas  is  at  all  perceptible  there ;  what  is  your 
opinion  upon  that  subject  ? — My  opinion  is  that  it  is 
very  perceptible  indeed,  and  the  most  annoying  gas 
that  there  is  at  Widnes. 

5103.  It  was  pointed  out  to  the  Commission  that 
one  of  the  advantages  of  Widnes  over  St.  Helen's  was, 
that,  while  St.  Helen's  had  a  long  way  to  run  its  acid 
gases  to  the  river,  the  distance  at  Widnes  was  so 
comparatively  short  that  no  mischief  was  occasioned 
by  the  sulphuretted  hydrogen  at  all.  You  appear  not 
to  be  of  that  opinion  ? — Unfortunately  there  is  a  mis- 
take there.  1  do  not  know  who  gave  that  evidence, 
but  my  opinion  is  diametrically  opposed  to  it. 

5104.  I  think  that  your  firm  had  works  formerly 
on  the  other  side  of  the  Mersey,  had  they  not  ? — We 
had  works  at  Newton,  but  we  left  Newton,  and  went 
to  Flint,  on  account  of  the  number  of  indictments 
that  we  had  against  us. 

5105.  Why  were  they  closed  ? — Simply  because  we 
thought  it  was  better.  Instead  of  being  fleeced  by 
people  who  ascribed  all,  or  nearly  all,  the  damage  and 
ruined  crops  to  us,  we  thought  it  was  better  to  go 
somewhere  else. 

5106.  {Chairman.')  That  was  in  1851,  was  it  not  ? 
—Yes. 

5107.  {Viscount  Midleton.)  Then  it  was  not  the 
sulphuretted  hydrogen  that  you  think  did  the  mis- 
chief?— I  think  I  ought  to  explain  about  this  sulphu- 
retted hydrogen.  I  do  not  say  that  it  is  the  sulphu- 
retted hydrogen  that  does  the  mischief,  but  I  said  that 
what  annoys  the  people  at  Woolton,  not  what  destroys 
the  vegetation,  is  the  sulphuretted  hydrogen.  This 
is  quite  distinct  from  the  damage  that  is  done  to  trees 
and  to  vegetation. 

5108.  Do  you  agree  with  Mr.  Gamble,  that  if  the 
worst  managed  works  were  brought  up  to  the  level  of 
the  best  managed,  the  public  generally  would  have 
very  little  right  to  complain  ? — I  think  so. 

5 109.  (  Chairman.)  You  would  add  to  that,  I  suppose, 
if  they  were  also  to  do  away  with  the  fumes  from  the 
copper  works  ?— Of  course  I  add  that.  Supposing 
you  made  alkali  works  as  perfect  as  Dr.  Richardson 
proposes  to  make  them,  admitting  that,  you  would 
still  have  complaints,  that  is  certain  ;  but  the  damage 
would  not  be  caused  by  the  alkali  works  in  that  case. 
If  the  gases  were  absolutely  condensed,  and  not  a 
trace  of  gas  escape  from  the  alkali  works,  you  would 
have  no  damage  from  them,  but  you  would  have 
damage  done  by  the  coal  burnt  in  other  Avorks.  You 
would  have  damage  done,  as  has  been  shown,  by  the 
coal  both  from  the  coke  ovens  in  Newcastle  and  from 
the  salt  district  in  Cheshire.  You  have  damage 
done  there,  there  are  no  alkali  works  there,  and  why 
should  all  the  damage  be  ascribed  to  the  alkali  works  ? 
I  distinctly  deny  that  we  who  conduct  our  works  well 
are  responsible  for  that  damage  now. 

5110.  {Viscount  Midleton.)  Do  you  think  that  a 
desh'able  object  would  be  secured  by  the  simple  aug- 
mentation of  the  mspection  staff  ? — I  think  it  would 
be  improved.  I  think  that  the  Act  of  1874  is  suffi- 
ciently stringent  to  prevent  any  escape  of  deleterious 
gases  sufficient  to  injure  corn  or.  crops  near  to  the 
works  or  trees  at  any  considerable  distance  from 
them. 

5111.  {Mr.  Stevenson.)  I  presume  you  ajsprove  of 
the  Act  of  1874,  in  so  far  as  it  tested  the  escape 
from  the  chimneys  rather  than  ascertained  merely  the 
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per-centage  of  condensation? — I  think  that  by  changing 
the  figure  to  a  figure  per  cubic  foot  of  gas  escaping, 
it  has  very  greatly  facilitated  the  inspectors  work,  and 
by  doing  so  it  has  tended  to  decrease  the  quantity  of 
hydrochloric  acid  escape.  I  am  speaking  now  of 
hydrochloric  acid,  not  of  the  other  gases. 

5112-3.  You  mean  by  making  the  inspection  both 
by  the  manufacturer  himself  and  by  the  inspector 
more  easy  ? — Yes. 

5114.  And  you  would  deprecate  going  back  to  any 
other  method  of  testing  than  the  testing  of  the 
chimney  gases  ? — Yes,  I  think  the  better  way  is  to 
test  the  chimney  gases.  Although  the  test  in  the 
chimneys  is  not  absolutely  accurate,  and  I  doubt  very 
much  whether  the  inspector  could  absolutely  bring  us 
up  upon  some  of  those  chimney  tests,  yet  at  the  same 
time  I  think  that  they  sufficiently  indicate  where  we 
have  any  or  are  likely  to  have  any  large  escape.  By 
the  test  of  the  chimneys  we  can  always  tell  whether 
the  furnace  is  leaking  or  not. 

5115.  That  is  to  say,  if  the  tests  in  the  chimney 
come  anywhere  near  the  limit  prescribed  by  the 
Act,  that  is  a  sign  that  it  is  practically  a  good  con- 
densation ? — Yes. 

5116.  On  the  other  hand,  would  you  say  that  an 
exceptionally  bad  condensation,  an  accidental  failure 
in  the  condensation,  is  easily  indicated  in  the  same 
way  by  a  large  increase  in  the  per-centage  of  acid  per 
cubic  foot  ? — Yes.  Whenever  we  find  any  increase  in 
the  acid  per  cubic  foot  over  the  two  tenths  of  a  grain, 
we  always  know  at  once  that  there  is  some  leakage 
from  the  furnace,  or  that  there  is  some  break-down  at 
the  pot,  or  something  which  has  caused  it,  and  we  at 
once  proceed  to  remedy  the  evil. 

5117.  And  you  would  discontinue  the  process  until 
it  was  remedied  ? — Yes,  certainly. 

5118.  With  regard  to  M.  Mond's  process,  he  said 
that  it  was  just  as  easy  to  conduct  his  process  with 
care  and  success  as  it  was  to  conduct  sulphuric  acid 
manufacture  with  sufficient  care  to  ensure  success — 
do  you  agree  with  that  ? — I  do  not ;  and  my  reason  for 
disagreeing  with  it  is  partly  my  own  experience.  Dur- 
ing the  years  1872  and  1873  we  had  very  very  great 
difficulty  with  our  workmen  ;  it  was  nearly  impossible 
to  manage  them.  Now,  with  the  Act  as  it  is,  if  we 
find  our  workmen  doing  their  work  badly,  we  fine 
them  ;  but  when  trade  is  very  brisk,  and  there  is  a  very 
great  demand  for  labour,  you  may  fine  the  workmen, 
and  they  simply  go  away  altogether.  During  those 
years  we  found  very  great  trouble  in  keeping  down 
the  escape  of  sulphuretted  hydrogen ;  in  fact,  we 
reduced  our  production  of  sulphur  considerably,  down 
to  only  about  three  or  four  tons  a  week,  and  I  felt 
inclined  to  give  it  up  altogether  on  account  of  the 
difficulty  of  conducting  the  operation.  At  present  we 
can  conduct  it  with  hardly  any  escape. 

5119.  Because  you  can  secure  discipline  in  the 
works  on  account  of  the  state  of  the  labour  market  ? 
—Yes. 

5120.  What  is  your  experience  with  regard  to  the 
waste  which  has  been  treated  by  Mond's  process  after 
being  laid  out  ? — I  think  that  the  waste,  as  I  say,  if 
it  is  incompletely  oxidized,  is  very  porous,  and  it  takes 
fire  sooner,  and  is  a  greater  nuisance,  after  it  is  laid  down 
for  a  short  time,  than  if  it  is  not  oxidized  at  all.  If 
it  is  not  oxidized  at  all,  you  can  pat  it  down,  and 
exclude  the  air  to  a  considerable  extent ;  then  you  do 
not  have  much  drainage,  if  any.  From  the  waste  im- 
perfectly oxidized  there  is  a  greater  nuisance  than 
from  ordinary  waste. 

5121.  (^Professor  Roscoc.)  Does  this  nuisance  in 
Mond's  oxidized  waste  continue  ? — I  have  not  had 
sufficient  experience  of  it  myself  to  know  how  long  it 
continues,  because  we  have  never  put  Mond's  waste 
by  itself.  We  send  all  our  waste  from  the  works  now 
to  Messrs.  Hutchinson's  estate,  and  it  is  deposited 
there  together  with  other  waste.  I  understand  that, 
on  account  of  its  firing  there,  the  men  put  Mond's 
waste  below  the  other  waste,  so  that  it  may  not  catch 
fire.  Mr.  Phillips  will  be  able  to  give  you  better 
evidence  upon  that  point,  because  we  sent  a  con- 


siderable portion  of  our  oxidised  waste  to  the  Widnes        E.  K. 
Metal  Company,  and  it  was  deposited  there,  and  Muspratt,Esq. 

Mr.  Phillips  asked  me    to    discontinue    sending  it,   

because  it  was  a  greater  nuisance  than  the  other    6  Feb.  1877. 
waste; — which  is  all  my  practical  knowledge  upon  the 
subject.  >. 

5122.  You  state  in  your  evidence  that  the  Act  of 
1874,  in  your  opinion,  is  too  stringent? — As  regards 
hydi-ochloric  acid,  I  believe  the  Act  of  1874  is  too 
stringent,  because  it  is  absolutely  impossible  for  us 
always  to  comply  with  it.  If  you  put  in  an  average 
escape  of  two  tenths  per  cent,  it  would  not  be  too 
stringent. 

5123.  You  mean  that  occasionally  accidents  will 
happen  when  the  escape  rises  above  two  tenths  ? — 
I  do. 

5124.  And  those  occasional  accidents  cannot  be 
avoided  ?— Yes  ;  and  I  also  say  that  where  you  have 
such  a  very  fine  figure  adopted,  which,  with  our 
present  imperfect  apparatus,  it  is  very  difficult  to 
attain,  I  think  you  give  a  pi'cmium  upon  evasion. 
There  is  no  doubt  that  if  you  do  make  the  Act  too 
stringent,  you  will  find  it  to  be  evaded.  You  cannot 
suppress  the  trade.  You  cannot  always  know  what 
kind  of  people  are  in  the  trade ;  and  there  is  no  doubt 
that  if  you  make  the  Act  too  stringent  it  will  be 
evaded,  I  do  not  care  how  many  inspectors  you 
put  on. 

5125.  Is  it  your  opinion  that  the  new  processes 
which  are  now  coming  forward  for  the  manufacture 
of  salt  cake,  such  as  Hargreave's  process,  or  the  plus 
pressure  furnaces  that  we  have  heard  of,  (one  of  the 
processes  which  is  now  being  worked  by  Messrs.  Kam- 
mack  and  Walker,)  if  they  are  adopted,  will  render  the 
condensation  generally  better,  because  the  evolution 
of  gas  will  be  more  regular  ? — I  think  it  is  very  pro- 
bable, for  the  reason,  which  you  state,  that  the  evolu- 
tion of  gas  will  be  more  regular  and  more  easily  under 
control. 

5126.  Then  you  look  forward  to  the  Act  being- 
capable  of  being  carried  out  more  readily  and  more 
easily  in  future  than  it  is  at  the  present  moment? 
— I  do.  I  do  expect  that  now  that  we  are  put  up  to 
such  a  very  stringent  Act  we  shall  make  improve- 
ments, and  we  shall  overcome  the  difficulties,  I  dare 
say  in  another  two  or  three  years  we  shall  find  it  quite 
easy  to  work  up  to  one  fifth  of  a  grain  ;  that  is  my 
own  opinion. 

5127.  Passing  on  to  the  question  of  the  waste,  I 
see  you  say  in  your  statement  that  if  ordinary  alkali 
waste  is  deposited  with  care,  and  the  drainage  from  it 
looked  after,  the  desired  result  will  be  obtained  ;  may 
I  ask  you  what  you  mean  by  the  expression  "  looked 
after  ?  " — I  think  if  you  laid  down  waste,  and  as  much 
as  possible  excluded  the  air  from  it  by  carefully 
patting  down  and  covering  over,  if  necessary,  with  soil, 
you  would  lessen  the  drainage  very  considerably.  I 
think  if  you  see  that  there  is  any  drainage  from  any 
part  of  that  waste,  you  can  easily  trace  where  it  comes 
from,  and  it  can  be  looked  after  and  properly  remedied 
at  the  time.  I  think  if  you  throw  all  this  waste  into 
heaps,  and  leave  it  alone,  and  nobody  goes  near  it,  it 
will  be  a  terrible  nuisance.  If  you  have  got  a  man 
always  looking  after  it,  and  seeing  where  there  are 
cracks  in  it,  and  where  the  rain  is  dripping  through, 
if  those  cracks  are  filled  up  immediately,  I  think  you 
can  prevent  any  nuisance  from  it. 

5128.  Then  you  do  not  refer  to  the  process  which 
we  hear  about  as  McTear's  process  for  treating 
waste  r — No,  I  had  not  that  in  my  mind  at  aU.  But 
since  I  have  thought  about  this  subject,  I  do  not  see 
at  all  Avhy,  where  there  is  considerable  drainage  from 
the  large  waste  heaps,  it  should  not  be  treated  by 
Mr.  McTear's  process,  or  some  other  process.  I  have 
not  the  slightest  objection  to  that,  when  once  a 
nuisance  arises  ;  but  what  I  do  object  to  is  your  telling 
a  manufacturer,  "  You  must  use  a  process,  and  take  the 
"  sulphur  out  of  your  waste  before  it  leaves  your 
"  works  ;"  which  in  many  cases  is  impracticable  and 
impossible. 

5129.  You  do  not  think  it  impracticable  and  impos- 
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E.  K.  sible  that  manufacturers  should  be  asked  to  treat  then- 
Muspratt,Esq.  own  drainage  liquor  by  some  such  process  as  you  have 

  indicated  ? — If  their  drainage  liquors  are  a  nuisance, 

6  Feb.  1877.  J  -^vould  say  to  the  manufacturers,  "We  will  not  allow 
"  those  drainage  liquors  to  be  a  nuisance  ;"  and  I  would 
leave  tlieni  to  do  whatever  they  liked  to  remedy  the 
nuisance. 

5130.  I  presume  they  constantly  give  off  sul- 
phuretted hydrogen  from  carbonic  acid  in  the  air ;  do 
they  not  ? — I  understand  the  Commissioners  went  over 
the  waste  heaps  of  Mr.  Brock,  and  I  do  not  remember 
that  there  was  the  slightest  smell  of  sulphuretted 
hydrogen.  I  understand  that  Mr.  Brock  has  placed 
lead  paper  in  various  parts,  and  he  has  found  hardly 
any  indication  of  sulphuretted  hydrogen.  Therefore, 
I  think  it  is  perfectly  possible  to  prevent  the  evolution 
of  sulphuretted  hydrogen. 

5181.  Would  you  doubt  that  those  yellow  liquors, 
where  freely  exposed  to  the  air,  produce  a  very  con- 
siderable nuisance  from  the  evolution  of  sulphuretted 
hydrogen  ? — Yes,  certainly  it  will,  if  you  have  got  any 
quantity  of  those  liquors  ;  but,  at  the  same  time, 
unless  there  was  a  very  large  quantity,  it  would  not 
be  carried  to  Woolton. 

5132.  Independently,  of  course,  of  the  large  quaa- 
tity  of  sulphur  and  sulphuric  acid  which  escapes  from 
your  chimneys  from  burning  coal,  (as,  for  instance,  I 
think,  from  your  550  tons  a  week),  all  this,  or  the 
main  quantity  of  it,  will  fall  as  sulphuric  acid  in  the 
rain,  Avill  it  not,  in  your  neighbourhood  ? — Yes. 

5133.  And  if  such  a  quantity  of  acid  as  10  tons  per 
week  were  to  fall  in  the  neighbourhood  of  your  works, 
might  not  that  in  itself  be  a  very  active  source  of  the 
evolution  of  sulphuretted  hydrogen  if  your  waste 
heaps  are  not  covered  up,  or  if  your  acid  really  comes 
in  contact  with  the  drainage  liquor  ? — That  is  very 
like  the  argument  of  the  medical  officer  of  health,  or 
Dr.  Angus  Smith.  There  is  no  doubt  that  when 
sulphuric  acid  from  the  rain  falls  directly  on  waste 
heaps,  it  will  give  off  sulphuretted  hydrogen.  But, 
practically,  the  waste  heaps  that  I  speak  of  Avould  be 
in  a  short  time  covered  over  with  a  crust  of  sulphate 
of  lime,  and  the  rain  would  have  to  go  first  through 
that;  it  would  not  get  to  the  waste,  it  would  only 
give  off  sulphnvetted  hydrogen  wherever  there  was 
drainage  from  tlie  waste.  Therefore  I  say  that  the 
]n-actical  question  is  whether  the  waste  heaps  may  be 
treated  so  as  not  to  evolve  sulphuretted  liydrogen  in 
any  large  quantity,  or  so  as  not  to  be  a  nuisance,  if 
they  were  properly  looked  after. 

5134.  {Professor  Abel.)  Will  you  state  in  what 
respect  the  drainage  from  imperfectly  oxidized  waste 
is  worse,  as  you  state,  than  that  from  the  waste 
itself  ? — There  is  a  larger  quantity  of  drainage  from  it. 
The  waste,  after  successive  blowing,  is  exceedingly 
porous,  and  when  it  is  thrown  down  it  is  not  so  dense 
as  ordinary  waste.  Y''ou  cannot  pat  it  down ;  the 
action  of  the  air  is  more  rapid  on  it,  and  it  takes  fire 
and  burns. 

5135.  Would  not  the  action  of  oxidizing  treat- 
ment be  to  remove  that  portion  which  is  most  readily 
oxidized  and  most  prone  to  alteration,  and  therefore 
most  prone  to  give  off  offensive  vapours  ? — 1  think  so, 
decidedly. 

5136.  You  state  that  the  profit  is  very  doubtful 
with  reference  to  the  employment  of  M.  Mond's  pro- 
cess; but  I  presume  that  if  a  process  of  this  kind  could 
be  worked  without  loss,  the  public  might  reasonably 
expect  that  the  Government  should  insist  upon  the 
employment  of  such  process  for  treating  alkali  waste  ? 
— I  think  it  is  very  undesirable  that  a  Royal  Commis- 
sion, or  any  public  bod}',  or  the  Government,  should 
advocate  any  process  whatever. 

5137.  I  mean  that  where  there  are  two  processes 
such  as  those,  one  better  or  equally  good  with  the 
other,  the  process  may  be  left  to  the  selection  of  the 
manufacturer  ;  and  all  I  want  to  know  is,  if  such  a 
process  could  be  worked  without  loss  to  the  manufac- 
turer, you  do  not  consider  it  just  to  the  public  that 
the  Government  should  insist  upon  the  adoption 
of   a   process    of    that    kind    by   the  manufac- 


turers?— You  say,  "without  loss  to  the  manufac- 
turer." I  can  point  out  that  this  sulphur  recovery 
process,  at  certain  times,  may  be  a  source  of  consider- 
able loss  to  the  manufacturer. 

5138.  {Chairman.)  I  suppose  for  this  reason,  that 
the  means  by  which  you  obtain  it  may  be  much  more 
profitably  applied  ? — Y^es,  comparatively. 

5139.  {Professor  Abel.)  You  have  stated  your 
decided  opinion  that  a  considerable  increase  of  Go- 
vernment inspection  is  necessary,  but  you  also  state,  in 
the  summary  of  the  evidence  tiaat  you  have  favoured 
us  with,  that  no  inspection  can  equal  the  personal 
superintendence  and  management  of  the  works  ? — 
Certainly,  I  confirm  that. 

5140.  In  your  view  of  it,  do  you  think  it  practi- 
cable that  manufacturers  in  this  particular  district 
could  organize  jointly  a  system  of  inspection  which 
would  very  materially  assist  and  very  much  facili- 
tate the  general  Government  inspection.? — I  do  not 
think  it  would  be  practicable  to  carry  it  out.  There 
was  an  attempt  made  in  the  Widues  district  before 
the  passing  of  the  Act,  when,  I  believe,  the  whole 
number  of  chemical  works  in  Widnes  was  limited 
to  about  four  or  five.  I  was  not  at  Widnes  at 
the  time,  but  I  think  that  was  about  the  number. 
Now,  what  would  be  perfectly  practicable  amongst 
three,  or  four,  or  five  firms  who  know  each  other  well, 
IS  not  practicable  when  you  have  got  a  large  number 
of  people  who  have  come  entirely  new  into  the  trade. 
Those  manufacturers  at  that  time  were  old  manufac- 
turers in  their  business,  and  I  think  it  Avould  have 
been  possible  to  have  carried  out  something  of  that 
kind  at  that  time,  but  with  the  present  extent  of  trade 
T  think  it  is  absolutely  impracticable. 

5141.  Would  not  a  new  manufacturer  naturally  be 
desirous  of  profiting  and  of  benefiting  by  the  expe- 
rience of  other  manufacturers,  hy  adopting  such  regu- 
lations regarding  inspection  which  their  former  expe- 
rience indicated  to  be  wise  ? — That  is  not  my  expe- 
rience of  the  examples  of  the  years  1872  and  1873. 

5142.  Then  do  you  consider  that  any  inspection 
must  be  entirely  an  independent  inspection,  and  that 
it  cannot  be  facilitated  by  any  co-operation  of  the  ma- 
nufacturers ? — I  do  not  say  that  it  might  not  be 
expedient  sometimes,  or  under  certain  conditions,  for 
the  inspectors  to  consult  with  the  manufacturers  as  to 
how  to  prevent  certain  nuisances ;  I  think  that  that 
is  advisable  ;  but  I  understand  that  the  inspectors  do 
that  now  to  a  certain  extent. 

5143.  The  large  manufacturers  of  any  importance 
have  their  own  regular  system  of  inspection,  have  they 
not  ? — Yes. 

5144.  And  that  inspection,  I  presume,  is  made  or 
may  be  made  to  harmonize  with  the  Government 
inspection  ? — I  suppose  so. 

5145.  Is  it  generally  done  so  ?  Is  the  system  of 
testing  adopted  generally  by  the  manufacturers  the 
same  as  that  adopted  by  the  Government  inspectors  ? 
—  I  think  so ;  but  it  is  only  very  lately  that  many- 
manufacturers  have  had  daily  testings.  We  have  had 
daily  testings  in  our  Avorks,  certainly  in  our  Liverpool 
works,  since  the  passing  of  the  Act  of  1863. 

5146.  Has  that  been  the  result  of  the  introduction 
of  the  Government  inspection — Clearly  ;  and  I  say 
that  it  has  done  a  very  great  deal  of  good  to  ourselves. 
We  have  learnt  a  great  deal  under  the  Alkali  Act  of 
1863,  even  if  there  had  been  no  inspectors.  We  have 
really  learnt  a  great  deal,without  gaining  the  information 
from  the  inspectors,  from  our  own  experiments,  because 
we  have  been  directed  into  that  line  of  research, 

5147.  If  that  kind  of  inspection  could  be  simply 
organized,  do  not  you  think  it  would  very  considerably 
assist  the  Government  inspection? — Certainlv,  I  think 
it  might,  but  I  do  not  see  how  it  could  be  organized. 
That  is  just  what  I  say. 

5148.  {Chairman.)  Have  you  any  inspection  con- 
ducted by  assistants  at  the  works,  or  under  a  special 
person  whom  you  can  call  an  inspector  ? — Most  large 
works  have  got  a  number  of  young  men  in  the  labora- 
tory, who  are  testing  sometimes  the  products  of  tlie 
works,  sometimes  what  materials  they  use  ;  and  now, 
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under  the  influence  of  this  stringent  Alkali  Act,  we 
generally  have  in  the  large  works  a  couple  of  those 
young  chemists  employed  constantly  testing  and  con- 
stantly taking  samples  ;  but  that,  of  course,  is  expen- 
sive, and  we  have  only  done  it  because  we  wish  to 
comply  as  far  as  we  can  with  the  Alkali  Act.  That  is 
not  a  thing  which  we  would  have  done  without  the 
Alkali  Act,  and  in  that  way  the  Alkali  Act  has  been 
of  very  great  use. 

5149.  {Professor  PFilliamson.)  I  understand  you 
to  say  that  it  would  be,  in  your  opinion,  desirable  to 
have  a  gi-eater  number  of  inspectors,  so  that  each  one 
would  have  a  small  district  to  look  after,  and  would 
be  enabled  to  do  more  fully  what  comes  within  the 
compass  of  the  Act  of  1874  than  has  hitherto  been 
done  ? — That  is  so,  in  my  opinion. 

5150.  Will  you  be  kind  enough  to  tell  me,  by  way 
of  illustration,  some  of  the  points  which,  in  your 
opinion,  might  be  thus  included  in  the  functions  of  the 
inspector,  and  some  of  which  are  now  included ;  I 
mean  such  things  as  would,  in  your  opinion,  in  time 
be  good  and  useful  to  manufacturers,  and  useful  to 
the  public.  That  is  to  say,  supposing  that  it  is  useful 
to  diminish  the  fumes  which  come  out  beyond  hydro- 
chloric acid,  that  being  a  thing  which  is  most  effectually 
condensed,  what  other  fumes  are  there  ? — There  are 
the  sulphuric  acid  fumes  from  the  sulphurous  acid 
chamber  ;  and  there  are  the  nitrous  fumes  and  the 
chlorine  from  the  bleaching-powder  chamber,  besides 
the  sulphuretted  hydrogen  of  which  we  have  spoken. 
I  believe  that,  as  regards  the  sulphuric  acid  fumes, 
there  has  been  a  considerable  diminution  under  the 
Act  of  1 874.  You  will  see  from  that  table  which  I  have 
given  in  that  our  escape  now  is  about  1  per  cent,  of  the 
sulphur  that  we  put  in  and  burn  in  the  chamber.  I 
think  that  that  is  a  very  fair  average.  Sometimes  we 
are  below  it,  and  sometimes  a  little  above  it,  but  that 
is  about  a  fair  average  escape.  I  think  that  Dr.  Roscoe 
will  tell  you,  and  certainly  Dr.  Angus  Smith  has  found 
a  very  much  larger  escape  from  vitriol  chambers. 
I  think  that,  under  the  influence  of  that  Act,  the 
escape  may  be  brought  down  very  considerably,  and 
that  it  will  be  brought  down.  I  think  the  inspector  has 
got  full  power  to  do  it.  The  inspector  now  knows 
that  in  certain  works  they  condense  to  such  an  extent, 
we  will  say,  tliat  1  per  cent,  goes  away.  I  think  he 
may  very  fairly  go  to  a  number  of  works  where  he 
finds  2  or  8  per  cent,  going  away,  and  say  that 
this  shall  not  be  allowed;  you  must  bring  it  down  to 
a  reasonable  limit.  The  inspector  can  do  that  imder 
the  Act  of  1874,  and  I  think  that  when  the  Act  has 
had  a  fair  trial  you  will  find  that  that  escape  will  be 
very  much  diminished. 

5151.  With  regard  to  the  nitrous  fumes,  I  presume 
there  is  not  much  to  be  done  at  present.  I  imagine 
that  their  costliness,  and  the  interest  of  the  manufac- 
turer, are  a  sufficient  motive  on  their  part  to  get  a 
good  condensation  of  the  nitrous  fumes  as  a  rule  ;  is 
it  not  so  ? — As  a  rule,  it  is. 

5152.  They  are  so  costly  that  they  cannot  afford  to 
let  them  go  out  ? — Yes  ;  and  then,  after  all,  the  rpiantity 
of  nitrous  fumes  that  go  out  into  the  air  is  so  small 
that  I  doubt  very  much  whether  they  would  do  very 
much  damage  at  any  great  distance ;  I  mean  the 
quantity  that  now  escapes.  We  use  a  great  deal  more 
nitre  than  we  ought  to  do,  but  the  noxious  portion  of 
that  nitre  is  destroyed  and  turned  into  nitrogen. 
Certainly  the  nitrogen  is  increased,  but  nitrogen  is 
not  a  noxious  gas. 

5153.  Is  it  not  true,  in  your  opinion,  that  the  most 
serious  quantity  of  fumes  which  now  make  their  escape 
is  due  not  so  much  to  the  cases  of  regular  working  of 
any  one  process,  as  to  the  accidental  disturbances  of  a 
process ;  for  instance,  the  breakage  of  the  crown 
of  a  furnace,  or  else  we  will  say  the  emptying  of  the 
chlorine  cliamber,  which  are  periodical  incidents  which 
do  not  belong  to  the  regular  working  of  the  thing ; 
and  some  of  those  are  mere  accidents,  while  others  of 
tliem  aie  mere  occasional  operations  ? — I  think  that 
whenever  any  of  those  gases  are  distinctly  traceable  at  a 
distance  beyond  half  a  mile  from  the  works,  it  is  some 
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large  escape,  either  due  to  negligence,  or  else  to  some        JS.  K. 
breakage  of  the  kind  which  you  speak  of.  Muspratt,  Esq. 

5154.  You  spoke  just  now  of  the  difhculty  of  finding  ~ 
workmen  at  periods  when  labour  is  greatly  in  demand,  ^  ^  ' 
and  that  if  you  were  to  inflict  a  fine  at  such  periods 

the  men  would  simply  go-  away.  May  1  ask  if  you 
have  had  any  experience  of  the  efficiency  of  the  oppo- 
site system,  of  giving  your  workmen  rewards  25ropor- 
tionate  to  the  special  efficiency  with  which  they  dis- 
charge their  work.  Are  you  aware  that  such  a  system 
has  ever  been  tried  ;  for  instance,  rewards  for  the 
rarity  of  cases  of  breakage  or  leakage  and  things  of 
that  sort  ? — There  is  no  doubt  that  we  try  both  fines 
and  rewards.  We  were  very  willing,  and  during  those 
years  1872  and  1873  we  would  have  paid  the  men 
double  wages.  It  was  not  a  question  of  wages.  I 
would  have  been  very  glad  to  have  paid  the  men 
double  the  wages  that  we  were  paying  if  I  could  have 
got  them  to  work  properly  ;  but  the  men,  as  you  know, 
particularly  if  they  get  a  sudden  access  of  wages,  are 
liable  to  take  to  drinking,  and  you  do  not  know  what 
to  do  with  them.  We  tried  the  reward  system, and  no 
doubt  it  can  be  carried  out.  You  can,  no  doubt,  with 
a  system  of  rewards  and  punishments,  get  more  effici- 
cient  discipline  in  your  works. 

5155.  You  have  spoken  of  sulphuretted  hydrogen 
which  you  detected  at  Woolton ;  what  was  the  origin 
to  which  you  attribute  that  escape  of  gas  ;  was  it 
from  the  alkali  waste,  do  you  imagine? — It  was  from 
the  alkali  waste  it  came,  I  think,  from  the  large 
deposits  of  alkali  waste  placed  on  the  waste  bank  on 
the  marsh. 

5156.  I  presume  that  you  do  not  consider  sulphu- 
retted hydrogen  exactly  beneficial  to  health,  although 
you  are  rather  inclined  to  take  high  ground  with 
regard  to  acid  fumes  ? — No.  My  remarks  do  not  refer 
to  sulphuretted  hydrogen,  besides  we  have  not  very 
much  sulphuretted  hydrogen  in  our  works. 

5157.  {Chairman.)  To  what  did  your  remarks 
specially  apply  ? — I  say  that  chlorine,  hydrochloric 
acid,  and  sulphurous  acid,  are  not  very  destructive 
things.  If  they  are  anything  they  are  rather  con- 
ducive to  health  in  our  ))resent  condition  of  society  in 
large  towns.  I  think  they  are  something  like  ozone. 
1  think  that  they  act  to  a  great  extent  analogously. 

5158.  You  have  not  observed  a  falling  off  in  the 
public  health  since  there  has  been  a  diminution  in 
the  emission  of  those  gases  ? — I  decidedly  believe  that 
when  the  emission  of  those  gases  was  greater  there 
was  greater  immunity  in  chemical  works,  and  round 
chemical  works,  fi-om  cholera  and  diseases  of  that 
kind. 

5159.  Then  so  far  these  Acts  have  been  injuriou* 
to  public  health  ? — So  far,  decidedly  ;  but  that  is  only, 
as  I  say,  my  opinion.  It  is  well  known  that  this 
sulphurous  aeid  is  considered  an  excellent  antiseptic, 
and  they  have  even  devised  a  new  machine  in  which 
they  burn  sulphide  of  carbon  in  order  to  get  sul- 
phurous acid  in  hospitals  as  a  disinfectant.  If 
sulphurous  acid  in  hospitals  is  a  disinfectant,  it 
naturally  must  be  a  disinfectant  if  produced  at  chemical 
works;  and  the  same  with  chlorine. 

5160.  I  presume  too  that  you  would  limit  the  appli- 
cation of  that  principle,  or  that  opinion,  and  although 
you  consider  a  small  quantity  rather  beneficial  than 
injurious  to  health,  you  would  not  contend  that  having 
a  larger  quantity  of  chlorine  or  of  sulphurous  acid  in 
the  air  would  be  beneficial  ? — Decidedly  not.  At  the 
same  time,  even  a  large  quantity  of  sulphurous  and 
hydrochloric  acid, — I  do  not  say  of  chlorine,  because 
chlorine  is  rather  stronger,  and  a  little  goes  a  long 
way  with  chlorine, — is  not  distinctly  injurious,  and  as 
disinfectants  they  do  good.    That  is  all. 

5161.  {Admiral  Hornh]/.)  When  you  alluded  just 
now  to  one  of  the  waste  heaps  of  Mr.  Brock,  is  it  not 
true  that  his  heaps  are  perhaps  treated  more  carefully 
than  a  great  many  others  ? — I  have  not  the  slightest 
doubt  of  it. 

5162.  I  mean  that  his  are  almost  exceptional  waste 
heaps  ? — They  may  be  exceptional,  but  there  is  no 
reason  why  they  should  be.    I  do  not  know  that  they 
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E.  K.  are  quite  exceptional.  I  know  that  when  we  had 
Muspratt,Esq.  a  deposit  of  waste  formerly,  we  had  no  nuisance 

  from  it. 

6  Feb.  1877.        51^3.  I  think  you  covered  them  with  soil,  and  took 
a  very  great  deal  of  trouble  about  it  ? — Very  true. 

5164.  I  see  here  that  you  quote  that  its  effect  upon 
vegetation  is  not  appreciable.  You  also  spoke  of 
having  a  garden  and  property  close  to  your  works  at 
Flint  ?— 1  did. 

5165.  May  I  ask  whether  that  garden  and  that 
property  are  to  the  eastward  or  to  the  westward  of 
your  works  ;  that  is  to  say,  to  the  windward  or  to  the 
leeward  ? — The  wind  blows  very  often  on  to  them.  I 
can  only  tell  you  this,  that  when  we  used  to  run  the 
acid  away  before  we  adopted  Weldon's  process,  if  by 
any  chance  the  acid  came  in  contact  with  the  waste 
there  was  a  decided  smell  of  sulphuretted  hydrogen, 
and  that  we  got  very  distinctly  in  those  gardens  pretty 
often  ;  so  that  I  consider  that  the  wind  blows  very 
frequently  over  that  garden. 

5166.  I  should  like  to  ask  whether  the  grounds  are 
to  the  westward  of.  your  works  ? — They  are  more  to 
the  south-west.  It  is  very  difficult  to  say  the  exact 
position.  The  Cornist  estate  is  south-west,  and  the 
garden  is  a  little  more  to  the  east,  but  both  of  them 
are  rather  south. 

5167.  The  westerly  wind  blows  in  that  part  of  the 
world  somewhere  about  nine  months  in  the  year,  does 
it  not  ? — Yes,  but  that  varies. 

5168.  You  tell  us  that  the  vapours  are  not  appre- 
ciable beyond  one  eighth  of  a  mile.  I  believe  the 
distance  from  your  works,  as  the  crow  flies,  to  Burton, 
Puddington,  Southwick,  and  Neston,  is  not  more  than 
that.  Burton  being  exactly  opposite  your  Avorks  ;  but 
I  suppose,  from  what  you  say,  you  do  not  know  the 
neighbourhood  ? — I  know  Neston,  which  is  over  four 
miles  from  our  works. 

5169.  If  you  look  upon  what  is  called  Burton  point, 
you  will  find  that  all  the  trees  are  killed  there  ? — May 
I  ask  when  were  they  killed. 

5170.  They  have  been  killed  within  the  last  three 
years  ? — They  are  not  killed  from  our  works. 

5171.  You  only  say  in  this  statement  that  the 
vegetation  does  not  feel  the  escape  of  your  gases  ? — I 
firmly  believe  that  it  does  not.  Besides  I  undertake 
to  say  that  if  you  have  evidence  that  the  trees  were 
killed  there,  it  does  not  follow  that  that  evidence 
would  prove  that  the  damage  was  done  from  our 
works. 

5172.  No,  except,  as  you  say,  that  those  gases  are 
not  appreciable  more  than  an  eighth  of  a  mile  off"  ? — 
I  say  that  the  damage  is  not  appreciable. 

5173.  {Mr.  Wilbraham  Egerton.)  I  think  all  the 
manufacturers  who  have  given  evidence  up  to  the 
present  time  agree  in  the  necessity  of  more  inspectors  ; 
do  you  think  that  they  would  have  any  objection 
to  pay  out  of  their  common  fund  for  an  increase  of 
inspectors  ? — If  we  were  to  get  an  immunity  from 
annoyance,  I  have  not  the  slightest  doubt  that  the 
manufacturers  would  do  so. 

5174.  You  mean  if  the  inspectors  would  insure  the 
public  from  any  annoyance  from  your  works  ? — I  do 
not  suppose  that  we  should  have  any  very  great  objec- 
tion. I  do  not  suppose  that  the  cost  of  the  inspection 
would  be  very  material,  only  I  think  it  is  a  wrong 
principle  to  go  on.  Ijjthink  that,  if  anybody,  land- 
owners ought,  as  a  matter  of  justice,  to  pay  it,  because 
they  get  protection. 

5175.  I  suppose  you  think  that  the  landowners 
ought  to  have  a  common  fund  out  of  which  they  should 
pay  to  each  other  the  damages  which  they  ought  to 
receive  from  those  who  commit  the  injury  ? — I  have 
not  the  slightest  objection  to  their  doing  that. 

5176.  You  think  ihat  that  would  be  fair  ? — Yes,  I 
think  it  would  be  perfectly  fair.  I  want  to  know 
how  they  are  to  have  a  remedy.  Let  them  appoint 
inspectors  to  look  after  the  works,  and  see  that  no 
deleterious  gases  escape,  and  get  their  remedy.  If  the 
damage  now  done  is  veiy  great,  I  do  not  think  that  the 
expense  that  they  would  be  put  to  by  paying  a  few 
inspectors  would  be  a  very  large  per-centage.  They 


would  get  their  remedy  in  that  way  cheaper  than  by 
going  to  law. 

5177.  May  I  ask  whether  the  manufacturers  (I 
believe  you  are  the  Secretary  of  the  Association)  have 
any  common  fund  out  of  which  the  damages  are  paid  ? 
— Certainly  not.  It  would  be  very  unfair  to  do  that, 
because  we  maintain  that  certain  manufacturers  con- 
duct their  works  better  than  others. 

5178.  In  fact,  the  good  manfacturers  would  have  to 
pay  for  the  bad  ? — Exactly. 

5179.  I  suppose  that  when  trade  is  very  good  a 
great  number  of  very  inexperienced  manufacturers  rush 
into  the  business? — That  was  the  case  in  1871,  1872, 
and  1873,  and  I  believe  it  was  then  that  the  damage 
was  done. 

5180.  You  think  it  is  not  desirable  that  it  should 
occur  again,  supposing  trade  to  be  again  revived  ? — I 
do  not  think  it  desirable, — certainly  not.  Personally 
I  should  be  very  glad  if  you  treated  us  as  brewers  and 
public  houses,  because  we  should  get  a  monopoly. 

5181.  You  would  be  in  favour  of  the  works  being 
licensed  ? — I  say  that  personally  I  would  have  no 
objection.  On  public  grounds  I  should  have  a  very 
great  objection. 

5182.  Do  you  think  that  the  air  of  the  works  them- 
selves should  be  tested  more  frequently  than  it  is  ? — I 
do  not  know  exactly  how  often  it  is  tested,  but  I 
believe  it  has  been  tested. 

5183.  I  think  you  said  that  the  manufacturers 
employ  young  chemists  to  test  the  air  in  the  works  ? — 
That  is  in  testing  the  chimneys,  not  the  air  in  the 
works.    I  think  that  that  is  the  best  test  of  the  air. 

5184.  Is  the  air  let  into  the  chimneys  to  any  extent 
so  as  to  dilute  the  gases  of  hydrochloric  acid  going 
up  the  chimney  ? — Under  this  Act  of  1874,  owing  to 
its  extreme  stringency,  it  is  done.  I  do  not  think 
that  making  the  limit  of  hydrochloric  acid  so  stringent 
as  one-fifth  of  a  grain  has  diminished  the  quantity  of 
hydrochloric  acid  altogether. 

5185.  You  think  that  although  the  actual  amount 
of  gas  which  goes  up  the  chimney  does  not  afford  so 
high  a  test  at  times,  yet  the  volume  in  the  24  hours 
is  as  much  as  it  used  to  be,  although  it  is  diluted  by 
the  outer  air  to  such  a  minimum  as  will  comply  with 
the  Act  ? — I  think  it  varies  in  different  works.  In 
some  works  the  influence  of  that  Act  has  been  to 
diminish  the  quantity  of  hydrochloric  acid  escaping  ; 
in  other  works  it  has  not  been  so.  I  do  not  think 
that  we  condense  it  better  now  than  we  did  before 
the  Act ;  but  I  think,  perhaps  owing  to  the  faci- 
lity given  for  the  inspector  finding  out  whether  a 
chimney  is  wrong  or  not, — that  is  to  say,  where  there 
is  an  undue  escape  of  hydrochloric  acid, — that  on  the 
whole  the  quantity  has  been  diminished,  although,  in 
order  to  comply  with  the  Act,  I  know  some  cases 
where  all  the  flues  go  into  one  chimney,  and  where 
there  is  not  much  dilution  unless  the  air  is  admitted, 
it  is  admitted  in  order  to  bring  the  quantity  in  the 
chimney  down  to  the  right  figure. 

5186.  Do  you  know  anything  about  what  caused 
the  death  of  two  men  at  Widnes  in  December  last 
since  the  Commissioners  visited  Widnes  ? — It  was 
through  doing  what  decidedly  ought  to  be  prevented ; 
it  was  running  a  lot  of  acid,  which  was  condensed 
and  which  did  not  go  into  the  air  straight  into  a  large 
heap  of  drainage  from  waste,  evolving  a  large  quantity 
of  sulphuretted  hydrogen. 

5187.  Was  it  the  sulphuretted  hydrogen  that  killed 
them  ? — It  was  the  sulphuretted  hydrogen  or  the 
carbonic  acid.    However,  they  were  both  there. 

5188.  I  understood  you  to  say  that  vegetation  is  not 
materially  affected  by  the  hydrochloric  acid  which 
escapes  from  the  chimneys  beyond  a  certain  distance. 
For  instance,  I  will  take  the  case  of  Sir  Richard 
Brooke's  property  at  Norton  ;  are  you  acquainted  with 
that  ? — Yes,  1  know  the  property  generally. 

5189.  Do  you  think  that  since  the  Act  of  1874  his 
property  has  not  been  damaged.  Probably  you  would 
not  like  to  say  that  there  was  no  damage  ? — I  have 
no  doubt  that  Sir  Richard  Brooke's  property,  by  the 
gases  from  Widnes  and  from  Runcorn,  may  have  been 
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damaged  even  under  the  Act  of  J. 874  ;  but  I  do  not 
think  that  any  material  damage  is  done.  I  am  per- 
fectly certain  of  one  thing,  that  the  quantity  of  gas 
escaping  now  would  not  damage  the  crops.  But, 
coming  to  the  question  of  the  trees  and  hedges  there, 
I  think  possibly  some  damage  may  still  be  done ;  but 
that  damage  is  done  more  by  the  sulphurous  acid  from 
the  coal  smoke  than  it  is  by  the  hydrochloric  acid 
escaping  from  the  chemical  works. 

5190.  You  mean  the  coal  smoke  at  Widues  itself? 
—Yes. 

5191.  Do  you  attribute  nothing  to  hydrochloric 
acid  leakage  from  imperfect  works  on  the  banks  of 
the  Mersey,  either  north  or  south  ? — From  my  own 
knowledge  the  works  are  better  conducted  now  at 
Widnes,  and  I  believe  also  at  Runcorn.  I  know 
that  the  Widnes  works  are  better  conducted  generally 
than  they  were  during  the  years  when  I  believe  the 
damage  was  done.  I  believe  that  under  this  Act  of 
1874  the  inspector  has  the  power,  if  he  chooses  to 
exercise  the  power  ;  and,  with  a  small  increase  in  the 
number  of  inspectors,  there  is  power  very  much  to 
mitigate  the  evil.  As  to  doing  away  with  it  altogether, 
you  must  get  that  out  of  your  mind  ;  we  do  not 
pretend  to  do  it. 

5192.  Are  you  aware  the  Act  has  not  been 
stringently  carried  out  by  the  inspectors  in  that 
district  ? — I  think  that  is  one  of  the  reasons  why  I 
object  to  the  one-fifth  of  a  grain.  Dr.  Roscoe  asked 
me  what  my  opinion  of  that  was  ;  and  I  said  I  would 
have  no  objection  whatever  if  the  average  escape  was 
to  be  one -fifth  of  a  grain.  But  if  it  is  over  one -fifth 
our  inspector  comes  down  upon  us.  He  knows  per- 
fectly well  that  we  are  doing  all  that  we  can,  and  it  is 
not  likely  he  would  come  down  upon  a  person  who  has 
got  y^gths  more  than  one-fifth  of  a  grain,  simply 
because  we  infringe  the  Act  literally  ;  but  if  the  escape 
goes  to  10  or  20  times  that  amount,  and  if  the 
inspector  finds  it  out,  I  should  think  he  would  not  be 
doing  his  duty  if  he  did  not  bring  the  parties  up. 

5193.  {Earl  Percy ^  I  understand  you  to  say  that, 
owing  to  occasional  accidents,  and  possibly  to  an 
evasion  of  the  Act,  you  think  that  some  damage  is 
unavoidable  ? — I  think  that  some  damage  in  the  im- 
mediate neighbourhood  of  the  works  is  unavoidable, 

,5194.  And  you  propose,  as  a  remedy  for  that,  that 
the  landowners,  who  have  ali'eady  suffered  by  that 
damage,  should  contribute  towards  inspection  to  put  a 
stop  to  it  ? — No  ;  I  only  said  that  I  thought  that  was 
an  alternative.  The  question  was  put  to  me  whether 
I  thought  that  the  alkali  manufacturers  ought  to  do  so  ; 
and  I  said  that  I  did  not  think  they  would  object  to 
the  expense.  But  I  decidedly  personally  object  to  the 
principle.  1  think  that  inspection  is  carried  out  for 
the  public  good,  and  that,  therefore,  it  ought  to  be 
paid  out  of  the  public  purse.  I  think  that  the  alkali 
inspectors  are  on  exactly  the  same  footing  as  the 
inspectors  of  factories,  the  inspectors  of  coal  mines, 
and  the  inspectors  of  fishei-ies ;  and  it  is  only  as  an 
alternative  that  I  said  that  I  thought  it  was  quite  as 
just  that  the  landowner  should  pay  as  that  the  manu- 
facturers should  pay. 


5195.  When  you  say  "the  public  purse,"  do  you 
mean  the  purse  of  the  country,  or  do  you  mean  the 
purse  of  the  locality  ? — ■!  mean  the  purse  of  the 
country. 

5196.  Do  you  think  thaj;  if  there  is  to  be  increased 
inspection,  the  fairest  way  in  which  to  provide  for  it 
would  be  by  Imperial  taxation  ? — I  think  so. 

5197.  Is  there  any  other  proposal  that  you  could 
make  with  regard  to  the  assessment  of  damage  ? — Do 
you  mean  that  we  should  all  be  considered  to  be 
doing  damage,  and  therefore  that  damages  ought  to  be 
assessed  all  round  ? 

5198.  No  ;  I  refer  more  to  a  proposition  which  has 
been  made  by  some  of  the  witnesses  that  the  assess- 
ment should  be  made  either  by  the  manufacturers  and 
landowners  or  their  deputies  meeting  together,  or  else 
by  the  Government  assessor,  and  various  propositions 
of  that  sort? — Are  we  to  include  damage  done  by 
brick-kilns,  by  glass  furnaces,  by  copper  works,  and 
by  coal  smoke  along  with  alkali  works,  because  that 
is  a  material  part  of  the  question. 

5199.  I  should  like  to  hear  what  you  have  to  say 
to  it  either  way  ? — If  you  could  possibly  arrive  at  the 
proof  that  damage  Avas  done,  say  by  St.  Helen's,  tak- 
ing St.  Helen's  as  a  whole,  and  then  went  to  some 
public  body  and  said,  "  Now  we  can  prove  that  such 
and  such  damage  has  been  done  to  our  crops  and  trees," 
and  if  that  damage  was  estimated  at  10,000Z.,  then  you 
should  go  to  St.  Helen's,  and  divide  it  proportionately, 
I  think,  the  division  would  be  very  difiicult  in  that 
way.  But  I  think  it  would  be  bad  fi^om  another  point 
of  view.  I  think  it  would  simply  lead  to  bad  agricul- 
ture. You  would  find  that  if  the  landowners  and  farmers 
had  so  easy  a  I'emedy,  they  would  simply  farm  badly, 
and  come  to  the  manufacturers  to  pay  for  their  bad 
fanning,  as  has  already  been  proved  in  evidence  before 
this  Commission. 

5200.  Would  not  the  manufacturers  have  a  remedy 
at  law  ? — We  have  it  in  evidence,  I  think  in  the  evi- 
dence of  Mr.  White,  near  Glasgow,  the  chromate 
manufocturer,  that  a  farmer  complained  of  him.  Mr. 
Pinkerton,  I  think,  was  his  name,  and  it  does  not 
appear  Mr.  White  had  any  remedy. 

5201.  Have  you  any  other  proposition  to  make 
Avith  regard  to  any  assessment  of  damage,  or  any  way 

in  which  those  who  suffer  from  these  works  may  be 
recouped  ? — I  say  that  they  are  I'ecouped  already  in  the 
increased  price  of  their  lands.  T  do  not  think  that  they 
have  got  any  particular  grievance.  Individual  cases, 
I  admit,  are  very  hard  cases,  but  then  hard  cases  make 
bad  law.  It  Avould  be  very  bad  and  very  wrong  to 
have  a  public  enactment  passed  simply  to  remedy  hard 
cases, 

remedy  for 

5202.  Is  it  not  the  fact  that  the  value  of  land  has 
only  increased  in  immediate  proximity  to  the  works, 
and  not  within  the  entire  area  in  which  the  damage  is 
done  ? — I  think  that  when  you  receive  the  evidence  of 
our  agricultural  witnesses  you  will  see  that  that  is  not 
the  case. 


E.  K. 
Muspratt,Esq. 

:  6  Feb.  1877. 


We  all  snff'er  damage  which  we  cannot  get  a 


The  witness  withdrew. 


Henry  Tate, 

5203.  ( Chairman.^  You  are  a  sugar  refiner  carry- 
ing on  business  in  Liverpool  ? — Yes. 

5204.  And  you  reside  at  Much  Woolton  ? — Yes. 

5205.  Woolton  is  situated  about  six  miles  south-east 
of  Liverpool,  is  it  not  ? — Yes. 

5206.  How  far  is  it  from  Widnes  ? — About  six  miles 
as  the  crow  flies. 

5207.  You  have  lived  there  about  seven  years,  I 
think  ?— Yes. 

5208.  Have  you  a  property  there  of  about  six  acres  ? 
— Yes  ;  five  or  six  acres. 

5209.  How  is  it  laid  out  ? — In  lawn  and  shrubbery, 
planted  with  trees  and  shrubs,  and  a  fruit  garden. 

Z 


Esq.,  examined.  u.  Tate,  Esq. 

5210.  Have  you  observed  any  evil  effet-ts  rrom  tlie 
gases  from  the  works  ? — None  whatever. 

5211.  Have  you  ever  perceived  arjy  disagreeable 
smell  ? — I  have,  occasionally. 

5212.  Coming  from  what  direction? — From  the 
direction  of  Widnes.  It  is  generally  when  the  wind 
is  from  that  direction  that  we  have  had  it,  in  close 
muggy  weather. 

5213.  Do  you  know  the  district  of  Little  Woolton 
and  the  neighbourhood  ? — I  do. 

5214.  Have  you  ever  observed  any  damage  done 
there  ? — No,  I  have  not. 
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5215.  You  do  not  suffer,  do  'you,  from  a  weak 
throat  ? — No,  I  do  not. 

5216.  If  you  did,  do  you  suppose  that  the  noxious 
vapours  would  be  more  disagreeable  to  you  than  they 
are  now  ? — I  really  cannot  say.  I  have  not  suffered 
in  any  way. 

5217.  Do  you  wish  to  add  anything  to  the  evidence 
which  you  have  given  ? — No. 


5218.  Wliere  is  Little  Woolton  ?— It  adjoins  Much 
Woolton. 

5219.  The  evidence  from  Much  Woolton  speaks 
entirely  of  personal   annoyance,  and  annoyance  to 

health  ;  they  say  nothing  about  injury  to  pioperty   

We  have  no  injury  to  our  shrubs  in  the  least. 


The  witness  withdrew. 


Adjourned  to  to-morrow  at  1 1  o'clock. 


Wednesday,  7th  February  1877. 


D.  Gamble, 
7  Feb.  1877. 


PRESENT  : 


The  Right  Honourable  LORD  ABERDARE  in  the  Chair. 


The  Right  Honourable  Earl  Percy,  M.P. 
The  Right  Honourable  Viscount  Midleton. 
The  Honourable  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 
F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 


A.  W.  Williamson,  Esq.,  F.R.S. 
H.  E.  RoscoE,  Esq.,  F.R.S. 
Admiral  W.  W.  Hornby. 
Gerald  A. 


R.  Fitzgerald,  Esq,,  Secretary. 


David  Gamble,  Esq.,  further  examined. 


5220.  (^C hail' ma n.^  Do  you  wish  to  add  to  your 
evidence  some  remarks  upon  the  table  of  prosecutions 
which  I  put  into  your  hand  yesterday  ? — Yes.  From 
the  returns  made  to  the  Royal  Commission  it  appears 
that  45  actions  have  been  brought  for  damages  by 
noxious  vapours  in  the  Lancashire  County  Court 
during  the  last  10  years.  Of  these,  two  were  actions 
by  the  alkali  inspector  for  penalties.  In  one  of  these 
cases  the  full  penalty  of  50/.  was  paid  into  court  ;  in 
the  other  a  penalty  of  25/.  was  inflicted.  The  firm 
on  whom  this  25/.  was  inflicted  soon  after  became  bank- 
rupt. Forty-two  of  the  cases  were  for  damages  claimed 
from  copper  works.  One  was  brought  by  a  copper 
maker  against  an  alkali  maker.  It  was  transferred 
to  the  superior  courts,  and  not  further  proceeded 
with.  This  was  only  a  case  in  which  the  copjjer 
smelter  tried  to  throw  some  of  the  responsiVjility  for 
injury  from  noxious  vapours  upon  the  alkali  manu- 
facturer, and,  as  he  could  find  no  one  else  to  bring 


an  action,  he  brought  one  himself;  but  it  was  never 
decided  upon.  Of  the  42  copper  cases,  seven  were 
moved  to  the  superior  courts,  one  was  stayed,  five 
were  withdrawn  without  any  payment,  two  were 
decided  in  favour  of  the  defendant,  and  27  recovered 
damages. 

5221.  Of  those  that  were  withdrawn  was  a  sum  of 
money  generally  paid  into  court? — No,  those  five  were 
withdrawn  without  payment.  I  have  said  that  27 
recovered  damages,  namely,  12  accepted  the  sum  paid 
into  court ;  one  recovered  more  than  the  sum  paid 
into  court  ;  in  two  cases  the  payment  in  was  held 
sufficient,  that  is,  they  recovered  no  more  than  the  sum 
paid  into  court ;  12  recovered  where  nothing  had 
been  paid  in.  I  may  say,  that  besides  the  one  cafco 
against  the  alkali  manufacturer,  which  I  have  just 
named,  I  do  not  know  of  any  claim  for  damages 
against  alkali  manufacturers  in  our  district  for  the 
last  eight  or  nine  years. 


The  witness  withdrew. 


E.  Carey,  Esq. 


Eustace  Carey,  Esq.,  examined. 


'■  5222.  {Chairman.)  You  are  a  partner  in  the  firm 
of  Gaskell,  Deacon,  and  Company,  of  Widnes,  alkali 
manufacturers  ? — I  am. 

5223.  Would  you  be  good  enough  to  state  to  the 
Commission  the  evidence  which  you  propose  to  give  ? 
— Our  chief  difficulty  in  complying  with  the  -Act  of 
1874,  in  regard  to  hydrochloric  acid,  has  been  that 
of  the  tendency  of  our  saltcake  roasters  to  leakage, 
and  the  consequent  escape  of  hydrochloric  acid.  It 
may  be  well  to  explain  that  there  are  two  kinds  of 
sulphate  of  soda,  or  "  saltcake,"  driers  or  roasters,  in 
general  use.  The  one  "open,"  where  the  saltcake 
is  dried  by  exposure  to  heat  on  the  bed  of  an  ordinary 
reverberatory  furnace  ;  the  hydrochloric-acid  gas 
and  the  products  of  combustion  passing  thence  to- 
gether through  the  condenser  to  the  chimney. 

5224.  What  do  you  include  under  the  head  of 
"products  of  combustion?"  —  Carbonic  ncid,  car- 
bonic oxide,  nitrogen,  and  the  spare  oxygen  of  the 
atmosphere,  or  the  air,  in  fact,  which  goes  in  through 
the  bars  of  the  furnace,  and  goes  through  along 
with  the  carbonic  acid  to  the  chimney.  The  other 
kind  is  "  close,"  where  the  saltcake  is  dried  in  a 
brick  chamber  or  "  muffle,"  heated  externally ;  the 
interior  being  connected  with  the  condenser,  the 
exterior  with  the  chimney,  the  hydrochloric-acid  gas 
and  the  products  of  combustion  are  thus  kept  sepa- 
rate, the  former  being  taken  to  the  condenser,  the 


5225.  When  you  say 
mean   deliberately  run 
away 


allowed  to  run 


latter  direct  to  the  chimney.  The  objection  to  the 
first  arrangement  is  that,  owing  to  the  dilution  of 
the  hydrochloric-acid  gas  with  the  products  of  com- 
bustion, it  is  difficult,  without  great  expenditure,  to 
condense  it  all  to  the  requisite  sirength  for  sale  or 
use,  and  the  result  is  that  some  of  the  liquid  acid  so 
made  is  often  run  away. 

"run  away  "I  presume  you 
away,  not  wasted  ? — No  ; 
in  the  watercourses.  The 
objection  to  the  second  arrangement  is  that  it  is 
impossible  to  keep  the  heated  muffie  gas  tight  for 
long  together,  and,  as  in  ordinary  furnaces  of  this 
kind,  the  "  pull  "  or  draft  to  the  chimney  is,  for  prac- 
tical reasons,  always  stronger  than  that  to  the  con- 
denser ;  the  consequence  is  that,  when  a  leak  takes 
place,  hydrochloric  acid  escapes  from  the  mufile,  and 
passes,  along  with  the  products  of  combustion,  up  the 
chimney  into  the  open  air.  The  faults  of  the  one 
form  of  drier  tend  to  the  pollution  of  rivers  ; 
those  of  the  other  to  the  pollution  of  the  atmosphere. 
Gaskell,  Deacon,  and  Company  have  spent  large  sums 
of  money  in  endeavouring  to  make  their  "  close 
roasters"  gas  tight,  but  with  only  partial  success; 
furnaces  have  had  to  be  let  out  for  alteration  or 
repairs,  and  men  have  been  thrown  out  of  work  time 
after  time  in  consequence  of  leakages,  which,  though 
apparently  minute,  and,  in  fact,  allowing  but  a  small 
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pGi'-centage  of  the  Avliole  of  the  hydrochloric  acid 
made  to  escape,  were  yet  enough  to  render  us  infringers 
of  the  extremely  stringent  limit  imposed  by  the  Act 
of  1874.    For  some  time  past  Gaskell,  Deacon,  and 
Company  have  been  of  opinion  that  the  only  way  out 
of  the  difficulty  is  so  to  construct  the  furnace  that 
the  inevitable  leakage  does  not  mean  escape  of  hydro- 
chloric acid.    Several  other  manufacturers  have  long 
been  of  the  same  opinion,  and  furnaces  have  been 
devised  in  which  the  prevention  of  escape  of  hydro- 
chloric acid  from  a  leaky  muffle  is  accomplished  with 
considerable  success.    The  furnaces  so  designed  are 
all  alike  in  this,  that  the  heat-producing  gases  ai'e 
pushed  round  the  muffle  instead  of   being  pulled 
round  by  the  chimney  draft.    When  this  is  done  the 
usual  state  of  things  is  reversed.    In  this  now  form  of 
furnace  the  draft  into  the  condenser  is  stronger  than 
that  into  the  chimney  ;  the  tendency  is,  therefore,  for 
gases  to  pass  from  the  outside  to  the  inside,  and  not, 
as  formerly,  from  the  inside  to  the  outside  of  the 
muffle ;  thus  a  leak  in  the  heated  muffle  no  longer 
allows  hydrochloric  acid  to  escape,  but  merely  per- 
mits a  small  quantity  of  the  products  of  combustion 
to  find  their  way  into  the  interior  of  the  muffle.  In 
all  probability  furnaces  constructed  on  this  principle 
will  be  found  to  reduce  the  escape  of  hydrochloric 
acid  from  the  muffle  to  such  an  extent  that  compliance 
with  the  Act  of  1874  will  be  comparatively  easy  ; 
whereas    hitherto  it  has   been  extremely  diflficult. 
These  escapes  of  hydrochloric  a,cid  from  the  muffle, 
such  as  those  to  which  I  have  been  alluding,  have 
been,  in  my  opinion,  too  small  to  create  the  damage 
of  which  evidence  has  been  given. 

5226.  May  I  ask  Avhether  you  have  been  as  yet  able 
to  substitute  these  new  and  improved  furnaces  for  the 
otliers  which  you  were  using  before  ? — We  have  three 
now  in  use  out  of  ten. 

5227.  And  I  suppose  it  is  your  intention  gradually 
to  substitute  the  improved  one  for  the  old  one  in  every 
case .'' — -Yes  ;  we  intend  to  build  two  more  of  the  new 
ones  this  year,  and  perhaps  Ave  may  complete  the 
remainder  by  the  end  of  next  year. 

5228.  May  I  ask  what  is  the  cost  of  putting  up 
such  a  furnace? — -We  consider  the  cost  of  taking 
down  the  old  furnace  and  putting  up  this  new  one  to 
be  about  300/.  each  furnace. 

5229.  You  have  a  patent,  I  suppose  ?_-We  have. 

5230.  Is  your  patent  used  by  other  manufecturers  ? 
— The  patent  has  only  been  in  existence  for  a  year, 
but  two  or  three  manufacturers  have  adopted  it  and 
are  putting  up  furnaces, 

5231.  Other  manufacturers,  I  think,  have  intro- 
duced considerable  improvements  in  order  to  avoid  the 
escape  of  jioxious  gases  ? — Other  manufacturers  have 
devised  furnaces  in  which  this  principle  of  "plus" 
pressure,  as  we  call  it,  is  carried  out ;  and  I  have  no 
doubt  that  it  is  carried  out  by  them  quite  as  completely 
as  by  our  furnace. 

5232.  Are  those  other  processes  in  use  at  Widnes  ? 
— One  of  them  is  in  use  at  Messrs.  Sullivan's  by 
Mr.  Brock. 

5233.  Is  that  Mr.  Brock's  own  device?— Yes;  I 
believe  it  is. 

5234.  You  know  it,  of  course  ? — I  have  seen  it  in 
operation. 

5235.  Do  you  consider  it  as  clFectual  a  one  as  your 
own  ? — I  think  so. 

5236.  Mr.  Gamble  also  has  taken  great  pains  in  the 
same  direction  ? — Yes. 

5237.  Which  of  these  does  he  use  ? — He  uses  one 
of  his  own  device,  I  believe. 

5238.  For  the  same  object? — Yes,  for  the  same 
object  exactly,  and  with  a  result  quite  as  good  as  ours. 

5239.  (Viscount  Midlctmi.)  Does  this  different 
clans  of  furnace  produce  economy  as  well  as  stop  the 
cscajjo  of  gas  ? — We  find  it  does. 

5240.  Then  it  would  be  a  profitable  thing  ?  We 

tiiink  so. 

5241.  Has  it  been  extensively  adopted  yet  ? — It 
has  been  iii  oiic.ralion  so  sliort  a  time — only  12 
months — thai-  there  has  not  been  an  opportunity  to 
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get  it  into  general  operation.  Two  or  three  manu-  e.  Carey,  Esq. 
facturers  have  adopted  it,  and  are  building  furnaces.   

5242.  Are  you    aware  whether  their    experience       S'eb.  1877. 
tallies  with  yours      They  have  not  yet  lighted  any  ' 
of  them ;  but  I  wish  it  to  be  clearly  understood  that  I 

am  not  putting  forward  our  own  particular  form  of 
furnace  as  better  than  any  other  which  attains  the 
same  object,  that  is,  obtaining  the  plus  pressure. 

5243.  (Mr.  Stevenson.)  In  what  way  do  you  find 
that  they  are  economical  ? — We  find  that  it  saves  a 
large  quantity  of  fuel,  and  also  that  it  burns  the 
smoke  better  than  the  old  form  of  furnace,  very 
considerably. 

5244.  Is  not  the  principle,  shortly,  this,  that 
instead  of  the  muriatic-acid  gas  escaping  into  the 
smoke,  if  any  escape  takes  place  it  is  out  of  the  smoke 
amongst  the  hydrochloric  acid  ? — Yes. 

5245.  Do  you  know  of  any  case  where  open 
furnaces  are  used,  and  where  the  whole  of  the  muriatic 
acid  is  condensed  of  full  strength  ? — I  do  not. 

5246.  Do  you  think  it  possible  ? — I  should  think  it 
possible  with  great  expenditure. 

5247.  (Professor  Roscoe.)  In  the  former  part  of 
your  evidence  you  say  that  the  escapes  to  Avhich  you 
have  alluded  of  hydrochloric  acid  have  in  your 
opinion  been  too  small  to  create  the  damage  of  which 
evidence  has  been  given.  Could  you  point  to  any 
sources  of  escape  which  might  create  any  damage  of 
which  evidence  has  been  given  ? — I  have  put  this 
sentence  into  my  evidence,  and  I  may  perhaps  explain 
it  by  making  two  remarks.  One  is  that  our  ordinary 
kind  of  furnace,  the  ordinary  close  roaster,  although 
it  is  liable  to  leakage,  Avhere  the  roasters  are  properly 
looked  after  the  leakage  is  soon  stopped.  I  may  say 
that  for  the  last  two  years  with  our  ordinary  furnaces 
our  escape  of  hydrochloric  acid  in  the  flue  of  the 
furnace  itself  has  not  been  more  than  an  average  of 
a  little  over  two  grains  of  hydrochloric  acid  per 
cubic  foot.  When  it  gets  to  the  chimney  it  is  diluted, 
and  those  two  grains  only  represent  about  three  per 
cent,  of  the  whole  of  the  hydrochloric  acid  we  make. 
I  mean  that  two  grains  is  the  average  of  all  the  tests 
we  have  made,  which  include,  of  course,  some  of  the 
larger  escapes.  I  do  not  put  that  forward  as  the 
usual  average  of  escape. 

5248.  I  am  to  understand,  then,  that  in  the  flue  after 
the  gas  has  left  the  condenser,  and  before  it  reaches 
the  chimney,  the  amount  of  hydrochloric  acid  on  an 
average  has  been  with  you  two  grains  per  cubic  foot  ? 
— No;  the  flue  from  the  roaster  I  am  speaking  of, 
or  the  smoke  flue,  and  not  the  flue  from  the  con- 
denser. 

5249.  Could  you  give  us  any  number  with  regard 
to  the  amount  of  hydrochloric  acid  contained  in  the 
flue  proceeding  from  the  condenser  to  the  chimney  ? — 
We  test  our  condenser  very  frequently,  and  our 
average  escape  is  from  '1  to  "2  per  cubic  foot. 

5250.  Have  you  any  suggestion  to  ofter  with 
reference  to  the  testing  in  the  chimneys  ?  I  would 
suggest  to  you  whether  it  would  be  possible  or 
advisable,  instead  of  the  test  in  the  chimney,  to  test 
in  the  flues  proceeding  from  the  condenser  ? — We 
ourselves  test  our  flues,  because  our  attention  has  been 
directed  to  those  leakages,  and  we  have  been  anxious 
to  trace  the  escape  of  the  hydrochloric  acid  up  to 
what  we  consider  to  be  the  main  source  of  the  escape. 
We  have  paid  a  great  deal  of  attention  to  the  flues, 
and  have  tested  the  flues  more  frequently  even  than 
the  chimney  ;  but  by-and-by  we  shall  not  do  so. 
What  I  mean  by  that  is,  that  when  we  have  over- 
come this  escape  from  the  muffle,  it  will  be  only 
necessary  to  test  the  chimney  as  an  additional  safe- 
guard. 

5251.  Do  you  consider  that  on  the  whole  the 
chimney  test  is  the  best  one  for  the  inspector  to 
employ  ? — I  think  it  is  the  only  practicable  one  for 
the  inspector  to  employ. 

5252.  (Cliainnan.)  He  would  otherwise  be  inter- 
fering too  nnich  with  the  daily  nuuiagenunit  of  the 
works  ? — I  do  not  think  that,  but  his  work  would  be 
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^  unreasonably  great.    We  have  10  furnaces  in  our 

  works  alone,  and  each  oi  those  10  would  want  a  test. 

7  Feb.  1877.        5253.  {Professor  Boscoe.)  You  have  had  great  ex- 

  perience,  have  you  not,  in  the  working  of  the  late 

Mr.  Deacon's  process  for  the  manufacture  of  chlorine .'' 
—Yes. 

5254.  {Professor  Abel.)  By  this  system  of  working 
which  you  have  described,  is  there  any  great  difference 
in  the  rapidity  with  which  the  operation  is  conducted 
as  compared  with  the  old  process  ? — No  difference 
at  all. 

5255.  You  have  the  heat  quite  equally  under  com- 
mand ? — Quite.  The  furnace  is  the  same  size,  and 
does  the  same  work  exactly. 

5256.  You  consider  that  when  this  system  is  regu- 
larly adopted  in  the  works  the  chimney  will  give  a 
uniform  escape  of  hydrochloric  acid  generally  from 
the  furnaces  and  the  condenser  ? — Yes. 

5257.  {Admiral  Hornby.)  When  you  were  good 
enough  to  tell  us  that  the  cost  of  taking  down  the 
old  and  putting  up  new  furnaces  was  300/.,  did  you 
mean  this  new  improved  furnace  ? — Yes. 

5258.  And  what  would  have  been  the  cost,  there- 
fore, of  one  of  the  old  furnaces,  taking  down  and 
putting  up  ;  would  it  be  less  than  300Z.  or  more  ? — 
T  understand  your  question  to  be,  does  this  new 
furnace  cost  more  than  the  old  ?  1  do  not  think  it 
does. 

5259.  Then  you  admit  that  it  does  not  cost  more, 
that  it  is  more  economical  to  work,  and  that  it  is 
more  efficient  in  the  working  ? — Yes. 

5260.  {Mr.  Wilbraham  Egerton.)  Do  you  think 
that  the  escape  of  hydrochloiic  acid  in  the  works  at 
Widnes  generally  arises  from  the  leakage  from  the 
works  or  from  too  much  escape  in  the  chimney  ? — 
I  think  from  too  much  escape  in  the  chimney. 

5261.  You  do  not  attach  much  imjiortance  to  the 
leakage  out  of  the  works  ? — No.  I  think  that  the 
leakage  from  the  works  would  not  go  to  any  great 
distance ;  it  would  be  confined  to  the  immediate 
neighbourhood  of  the  works. 

5262.  Do  you  think  that  it  is  in  the  power  of 
careless  workmen  to  allow  the  escape  of  hydrochloric- 
acid  gas  in  the  works  themselves,  or  to  allow  more 
to  go  up  the  chimney  than  is  allowed  by  law  ? — It  is 
certainly  possible  for  a  careless  superintendent  to 
allow,  for  instance,  the  water  to  be  stopped  in  the 
condenser,  and  then  more  hydrochloric  acid  will  go 
up  the  chimney  naturally  ;  but  any  ordinary  careless- 
ness on  the  part  of  the  furnace  man  himself  would 
not,  in  our  practice  at  all  events,  give  rise  to  any 
more  escape  of  hydrochloric  acid,  because  he  has  not 
the  power. 

5263.  It  is  not  in  the  interest  in  any  way  of  the 
workmen  to  allow  the  escape  of  hydrochloric  acid  ? — 
No ;  it  is  rather  in  their  interest  to  promote  its 
absorption. 

5264.  How  are  the  men  paid  ;  by  the  day  or  by 
piece-work  ? — They  are  paid  by  the  piece. 

5265.  That  is  to  say,  l)y  the  piece  of  ultimate 
product  ;  or  how  do  you  test  the  work  ? — We  pay, 
and  it  is  usual  in  the  trade  to  pay,  so  much  a  ton  on 
the  sulphate  of  soda  which  each  man  makes. 

5266.  Is  that  amount  distributed  among  the  men  ? 
— No;  each  man  makes  his  own  quantity ;  it  is  weighed 
out  for  him. 

5267.  The  furnace  which  you  have  been  describing 
you  think  would  very  much  j^revent  the  escape  of 

I  hydrochloric    acid    under     any    circumstances  ? — I 

think  that  the  application  of  what  we  call  the  "  plus- 
pressure  "  principle,  by  whatever  means  it  is  applied, 
will  reduce  the  escape  of  hydrochloric  acid  very 
considerably. 

5268.  Is  there  no  fear  of  its  coming  back  into  the 
works  if  there  is  not  sufficient  draught,  as  I  under- 
stand that  there  is  a  greater  draught  up  the  chimney 
than  before ;  is  there  no  fear  of  the  draught  running 
the  other  way  ? — No,  with  our  furnace  we  could  not 
get  it  to  run  the  other  way. 

5269.  Therefore  in  drawing  the  charges  or  opening 
the  doors  there  is  no  fear  of  escape  ? — In  drawing 


the  charges  there  is  always  a  certain  amount  of  escape 
of  hydrochloric  acid  from  the  heated  material  that 
is  draAvn,  but  it  is  not  large  in  amount.  This  furnace 
does  not  affect  that  at  all. 

5270.  {Earl  Percy.)  I  suppose  that  in  that  way 
careless  working  in  drawing  the  charges  would  in- 
crease the  escape  ? — Yes,  in  that  way  it  would,  if 
the  charge  is  made  too  strong;  but  it  is  not  a  man's 
interest  to  do  so ;  it  is  rather  his  interest  not  to  do  so, 
because  it  would  take  him  longer  to  make  the  sulphate 
of  soda  when  be  makes  it  too  strong. 

5271.  When  you  said  that  the  inspector  could  test 
best  at  the  chimney,  did  you  mean  to  imply  that  he 
should  not  test  the  air  of  the  works  generally  ? — No. 
I  should  think  he  was  at  liberty  to  try  anything  he 
pleased. 

i  5272.  But  without  discussing  whether  he  is  at 
liberty,  do  you  think  it  necessary  or  advisable  that 
he  should  ? — The  air  of  the  works  has  been  tried,  and 
the  amount  of  acid  in  the  air  of  the  works  is  not  at 
all  considerable. 

5273.  Then  you  think  that  the  Act,  although 
stringent,  is  not  too  severe,  inasmuch  as  you  have  been 
able  to  meet  its  requirements  by  your  new  process  ? 
— In  my  opinion  it  was  far  too  severe  when  it  was 
first  introduced,  because  we  had  not  the  apparatus 
that  really  would  enable  us  to  be  sure  of  complying 
with  it.  It  was  impossible  with  the  old  form  of 
furnace  to  be  certain,  and  we  had  continual  repairs 
and  stoppages  in  consequence  of  that. 

5274.  Does  not  the  stringency  of  the  Act  rather 
promote  these  discoveri  s  ? — Perhaps  it  does,  but  we 
were  on  the  road  to  them  before  the  Act  was  passed  ; 
we  were  making  experiments  in  that  direction  in 
1871. 

5275.  Therefore  the  Act  was  rather  opportune  ? — 
I  do  not  deny  that  the  Act  accelerates  inventions. 

5276.  {Chairman?)  I  suppose  what  you  mean  is 
this,  that,  however  much  it  may  accelerate  them,  there 
is  a  time  when,  if  immediately  applied,  it  would  be 
unjust  to  the  manufacturer? — Most  unjust. 

5277.  You  have  stated  that  you  have,  I  think,  com- 
pleted three  of  those  furnaces,  and  that  there  are  two 
more  in  process  of  completion  — Two  more  will  be 
complete,  we  hope,  this  year. 

5278.  And  there  remain  five  in  wliiuh  the  objec- 
tions to  which  you  have  drawn  attention  still  apply  ? 
— Yes. 

5279.  Have  you  any  notion  of  how  many  fui'naces 
there  are  going  in  Widnes  ?  You  have  10,  I  think 
you  say  ? — I  have  not  counted  them  up,  but  at  a 
rough  guess  I  should  think  there  would  be  50  or  60. 

5280.  How  many  of  the  50  or  60  are  working 
upon  the  improved  process,  whether  your  own  or 
Mr.  Brock's  or  any  other  manufacturers,  do  you 
think  ? — I  really  do  not  know  how  many, 

5281.  Can  you  form  an  opinion  ? — 1  do  not  think 
there  are  many. 

5282.  Certainly  not  one-third  of  the  whole  ? — I 
should  think  not. 

5283.  In  what  time  do  you  think  it  might  be 
reasonably  expected  that  the  more  complete  and 
efficient  furnaces  will  replace  the  less  efficient  ones  ? 
— I  should  think  in  perhaps  three  years. 

5284.  I  think  what  may  be  drawn  from  your 
evidence  is  that  manufacturers  who  carry  on  their 
trade  by  the  former  less  efficient  furnace  could  not 
practically  at  all  times  comply  with  the  requirements 
of  the  Act  ? — They  can  comply  with  the  Act  by 
putting  out  their  furnace. 

5285.  But  they  cannot  carry  on  their  works  and 
comply  with  the  Act  as  I  understand  you  — No,  they 
cannot. 

5286.  I  see  in  Mr.  Fletcher's  district  there  are 
151  furnaces;  that  includes  St.  Helen's  and  other 
places  ? — Yes. 

5287.  Do  you  think  it  probable  that  all  your  neigh- 
bours will  adopt  this  or  some  equally  improved 
process  ? — I  think  so. 

5288.  I  suppose  there  are  instances  in  which  none 
of  them  have  begun  to  do  it  "i — Certainly.  Some 
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manufacturers  have  not  had  their  attention  directed 
to  this  particular  form  of  furnace,  and  they  have  not 
begun  to  put  it  up. 

,5289.  Will  you  be  good  enough  to  proceed  with 
the  second  portion  of  your  evidence,  and  will  you 
begin  by  stating  the  object  with  which  this  second 
portion  is  adduced  ? — The  object  for  which  I  put 
those  figures  down  was  to  show  the  amount  of  sul- 
phuric  acid  or  sulphurous  acid  that  could  possibly 
escape  from  our  works  at  the  very  maximum.  These 
figui'es  show  the  quantity  of  pyrites  that  we  buy 
and  the  quantity  of  sulphate  of  soda  that  we  make, 
and  they  are  indisputable,  and  do  not  depend  upon 
tests  or  any  estimate  ;  they  are  facts,  and  the  maximum 
escape  of  sulphurous  acid  appears  here. 

5290.  What  is  the  conclusion  which  you  draw  from 
that  ? — Tiie  conclnsion  that  I  have  drawn  is  this : 
I  have  compared  the  amount  of  sulphurous  acid  that 
escapes  in  our  vitriol  manufacture  with  the  amount 
of  sulphurous  acid  which  we  unavoidably  emit  in 
the  combustion  of  coal ;  and  the  utmost  amount  that 
we  can  lose  of  sulphurous  acid  is  about  one-sixth  of 
that  emitted  by  the  combustion  of  coal.  The  only 
other  remark  which  I  should  make  in  addition  is, 
that  I  am  quite  sure  that  this  amount  of  sulphurous 
acid  which  I  have  put  down  here  as  escaping  does 
not  escajje  up  the  chimneys  or  into  the  air  at  all.  It 
is  condensed  with  the  hydrochloric  acid  in  our  con- 
denser. Our  flue  tests  do  not  show  more  than  one- 
tenth  of  this  amount  of  escape. 

The  witness  delivered  in  the  following  statement : — 

"  Sulphurous  Acid. 

"For  the  18  months  ending  June  30th,  1876,  our 
loss  of  sulphur  in  vitriol  making  has  been  as  follows  : — 

Pyrites  used,  18,147  tons. 

Sulphur  in  the  pyrites  -  -      47*44  % 

Sulphur  in  the  burnt  pyrites  3  •  96  %  or        2-77  7o 
on  the  pyrites. 
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Sulphur  used  -          -  -  - 

18,147  tons  of  pyrites  at  44-67  %= 

of  sulphur. 

Saltcake  produced,  33,768  tons,  at 


44-67  7 
8,108  tons 


97 

Sulphate  of  lead 
Lost  as  free  acid~ 
in  hydrochlo- 
ric acid,  &c.,  y 
taken  as  4  J 
of  total         -  J 


7,381  tons  sulphur. 
8  do. 
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do. 


7,713  do. 


395  do. 


Sulphur  sent  up  the  chimneys 
and  otherwise  lost  - 


f  395  tons  =  as  sul- 
phurous acid,  790 
tons. 

2,147  tons  =  as  sul- 
phurous acid,  4,294 
tons. 


{ 


Fuel  used  during  same  period, 
143,170  tons,  at  1-5°/^  of 
sulphur    -  -  - 

"  The  sulphurous  acid  escaping  from  the  chambers 
passes  into  two  chimneys  ;  one,  16'  0"  diameter,  speed 
4 '14  feet  per  second=832"  cubic  feet  per  second; 
the  other,  10'  9"  diameter,  speed  5 "  5  feet  per  second 
=499'  cubic  feet  per  second,  or  a  total  of  1331' 
cubic  feet  per  second. 

"  790  tons  of  sulphurous  acid  in  18  months=262-5 
grains  per  second;  this,  divided  by  1331"  cubic  feet, 
gives  ■  197  grains  per  foot. 

"  Mem. — Dr.  Smith,  in  his  "  Air  and  Rain,"  p.  465, 
states  that  in  ordinary  coal  smoke,  when  one  pound 
of  fuel  is  burnt  with  300  cubic  feet  of  air  (the  usual, 
but  double  the  requisite,  quantity),  there  is  -5  grains 
of  sulphurous  acid  per  cubic  foot  of  smoke." 

5291.  {Viscount  Midleton.)  Is  there  any  means  of 
altogether  preventing  the  sulphuric  acid  from  escap- 
ing which  you  say  escaped  from  the  chimney  durino- 
your  process  ? — By  far  the  largest  proportion  of  the 
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sulphurous  acid  that  escapes  from  us  escapes  from  E.  Carey,  Esq 
the'conibustion  of  coal,  which  we  have  no  means  of 
preventing  at  all. 

5292.  Has  any  means  ever  been  tried  of  preventing 
it  ? — I  do  not  know  of  any  means.  . 

5293.  Nothing  feasible  t©  your  knowledge  has  ever 
been  suggested  ? — Nothing. 

5294.  There  would  be  no  possibility  of  conducting 
the  sulphui'ic  acid  in  any  way  into  a  chamber,  in  the 
same  way  as  is  done  with  the  hydrochloric  acid  ?— 
It  would  not  be  practicable. 

5295.  {Mr.  Stevenson.)  The  sulphuric  acid  has 
already  been  conducted  into  a  chamber,  has  it  not  ? — 
Yes.  I  understood  Lord  Midleton  to  refer  to  the 
acid  in  our  coal  smoke. 

5296.  You  have  not  fixed  the  amount  of  sulphuric 
acid  which  escapes  along  with  the  hydrochloric  acid  ? 
— No  ;  there  is  an  amount  of  four  per  cent,  at  least 
ill  the  saltcake  furnace,  but  there  is  a  large  quantity 
of  sulphurous  acid  also  in  solution  in  the  vitriol  in 
addition  to  that. 

5297.  I  presume  that  the  object  of  your  submitting 
this  table  to  the  Commission  is  to  show  that,  however 
perfect  the  condensation  of  sulphuric  acid  from  the 
chamber  may  be,  there  will  still  remain  a  very  large 
quantity  of  sulphuric  acid  arising  from  the  fuel, 
which  must  pass  into  the  air  ? — Yes,  that  is 
object. 

5298.  A  suggestion  has  been  made  that  the 
damages  done  by  chemical  manufacturers  in  any 
district  should  be  assessed,  and  the  amount  of  damage 
distributed  among  the  offending  manufacturers ; 
would  you  think  it  right  that  the  quantity  of  sulphur 
contained  in  the  coal  burnt  at  the  works  should  be 
taken  into  account  in  estimating  such  damages  ? — I 
should  think  it  very  unfair  for  a  rule  of  that  kind  to 
be  applied  to  the  alkali  manufacturers  alone,  when 
other  manufacturers  also  emit  sulphurous  acid  from 
the  same  cause,  and  a  great  deal  more  than  we  do. 
I  mean  every  manufacturer  that  burns  fuel. 

5299.  Have  you  made  any  comparison  of  the 
quantity  of  sulphurous  acid  arising  from  the  combus- 
tion of  coal,  and  the  quantity  of  muriatic  acid  which 
might  escape  from  an  alkali  work  after  complying 
with  the  tests  of  the  Alkali  Act  ? — No,  I  have  not. 

5300.  Would  you  consider  the  quantity  of  muriatic 
acid  remaining  uncondensed  to  be  much  less  than  the 
quantity  of  sulphurous  acid  arising  from  the  coal  ? — 
Very  much  less,  but  I  have  nevei'  compared  the  two. 

5301.  So  that  if  the  Alkali  Act  was  complied  with, 
and  the  sulphuric  acid  chambers  were  worked  as 
successfully  as  you  work  yours,  the  sulphuric  acid  in 
the  coal  would  be  very  much  larger  than  any  possible 
source  of  injury  from  the  purely  chemical  acid  ? — 
Yes,  very  much  so.  I  believe  that  if  we  were  all  to 
conduct  the  works  in  the  best  possible  manner,  the 
damage  arising  from  the  alkali  works  aloue  would  be 
inappreciable. 

5302.  ( Chairman.)  You  mean  as  apart  from  the 
consumption  of  fuel  necessary  to  the  manufacture  ? — 
Yes. 

5303.  {Professor  Roscoe.)  You  admit  that  damage 
has  been  done  before  the  passing  of  the  Alkali  Act  ? 
— Yes  ;  no  doubt  very  much  more  damage  was  done 
10  years  ago  than  is  done  now.  The  Act  of  1874  in 
my  opinion  has  already  been  productive  of  good. 

5304.  {Chairman.)  That  Act  has  not  in  the  least 
degree  affected  the  mischief  arising  from  the  con- 
sumption of  fuel  ? — No. 

5305.  {Professor  Roscoe.)  And  cannot  do  so  ?— ' 
No. 

5306.  I  presume  that  those  means  whicn  you  have 
adopted  with  regard  to  the  escape  of  sulphurous 
acid  in  your  manufactui'e  are  that  you  have  employed 
the  Glover  and  Gay  Lussac  tower  ? — Yes,  we  have. 

5307.  Are  those  towers  universally  employed  ? — I 
believe  that  the  large  majority  of  works  employ 
them. 

5308.  Do  you  think  that  in  the  works  in  which 
those  Gay  Lussac  towers  are  not  employed  the  esca.pe 
would  be  larger  or  not  than  that  which  you  give 
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E.  Carey,  Esq.  here  ? — The  figures  that  I  have  here  given  are  not 

  by  any  means  an  example  of  good  production.  They 

7  Feb.  1877.  beyond  what   is  possible  perhaps  without 

Glover  and  Gay  Lussac  towers,  but  in  any  works 
which  have  Gay  Lussac  towers  you  attain  a  good 
production  more  easily  than  in  those  that  have  not 
them. 

5309.  Do  you  think  that  it  would  be  advisable  to 
fix  any  limit  to  the  amount  of  sulphur  gases  and  of 
nitrous  gases  escaping  from  the  sulphuric  acid  manu- 
facture ;  or  would  you,  as  we  have  heard  from  former 
witnesses,  be  content  with  the  Act  of  1874  as  it  now 
stands  ? — I  think,  for  the  present  at  all  events,  that 
the  Act  as  it  now  stands  is  the  only  practical  way  of 
controlling  it. 

5310.  Will  you  inform  us  how  you  ascertain  the 
speed  of  your  chimney  ? — We  ascertain  the  speedy  of 
our  chimney  by  an  anemometer,  similar  to  that  which 
the  inspectors  use. 

5311.  And  you  have  already,  I  suppose,  convinced 
yourself  that  this  anemometer  gives  fairly  reliable 
results  ? — Yes. 

5312.  {Professor  Abel.)  You  consider  therefore, 
that  practically,  so  far  as  the  escape  of  sulphurous  acid 
and  sulphuric  acid  is  concerned,  your  condensation 
arrangements  tally  with  that  exactly  ?— I  think  quite 
so. 

5313.  So  that  in  fact  the  sulphurous  or  sulphuric 
acid  escape  you  ascribe  entirely,  if  the  works  are 
properly  conducted,  to  the  consumption  of  coal  ? 
— Entirely. 

5314.  And  the  present  enactments  relating  to 
smoke  deal  in  no  way  with  the  escape  of  sulphurous 
or  sulphuric  acids  ? — No. 

5315.  Do  you  think  it  practicable  that  they  should  ? 
—No. 

5316.  (Mr.  Wilbraham  Egerton.)  You  state  that 
you  calculate  the  coal  smoke,  according  to  Dr.  Smith, 
at  the  rate  of  300  cubic  feet  of  air,  which  you  say  is 
the  usual,  but  double  the  requisite,  quantity.  I 
pi-esume  that  slower  combustion  means  less  air  applied 
to  it  ? — Y''es  ;  you  will  diminish  the  combustion  of 
fuel  slightly  perhaps,  but  very  slightly,  because  the 
more  air  you  use  in  the  combustion  of  fuel  the  more 
air  you  have  to  heat,  and  you  have  to  use  a  little 
carbon  for  heating  that  air.  But  you  would  not 
redvTce  the  sulphurous  acid  from  the  combustion  of  the 
fuel  that  you  do  burn. 

5317.  If  there  Avas  careful  stoking  would  not  you 
require  less  coal,  and, .therefoi-e,  have  less  smoke  in 
the  production  of  your  alkali  ? — No  doubt  improved 
methods  of  combustion  will  result  in  the  economy  of 
coal. 

5318.  Supposing  that  the  Legislature  were  to  say 
that  there  should  be  the  same  sort  of  test  for  the 
sulphurous  acid  escaping  from  the  coal  smoke  as  there 
is  now  from  the  alkaline  vapours,  would  it  not 
produce  that  result  ? — I  should  be  willing  to  submit 
to  any  regulation  on  that  subject  if  it  applied  to  all 
the  other  burners  of  fuel. 

5319.  Do  not  you  think  that  there  is  a  limit  which 
might  be  drawn  without  interfering  with  any  manu- 
facturing production ;  in  other  words,  do  you  not 
think  that  it  is  possible  to  limit  the  production  of 
smoke  by  the  consumption  of  less  coal? — Yes,  it  is 
possible  certainly,  and  the  general  interests  of  all 
trades  would  tend  to  that  result.  They  would  all  try 
to  economize  fuel,  and  no  doubt  some  results  are 
now  obtained  with  less  fael  than  formerly  owing  to 
the  improved  appliances. 

5320.  Is  it  not  the  fact  that  all  manufacturers  are 
more  or  less  wasteful  in  their  consumption  of  coal  ? 
— Yes,  all. 

5321.  (Chairman^  Can  you  furnish  a  statement 
of  the  quantity  of  coal  consumed  at  Widnes  ? — It  has 
been  estimated  by  sevei-al  persons  that  in  round 
numbers  we  consume  1,000,000  tons  a  year.  We  use 
at  our  works  100,000  tons  a  year,  and  I  generally 
estimate  that  the  rest  of  Widnes  use  about  nine  or  ten 
times  as  much  as  we  do. 


5322.  (Mr.  Stevenson.)  Do  you  mean  all  Widnes 
or  the  alkali  works  merely  ? — I  mean  all  Widnes. 

5323.  (Chairman.)  In  what  may  be  called  the  evil 
days  of  the  trade,  when  admittedly  there  was  mis- 
chief done,  the  consumption  of  coal  was  far  less  than 
it  is  now  ? — I  believe  that  the  consumption  of  coal 
was  larger  in  those  years  than  now. 

5324.  Relatively  to  each  ton  of  product,  no  doubt ; 
but  in  the  whole  amount  do  you  think  that  more  than 
1,000,000  tons  were  used  when  the  production  was 
not  half  as  great  as  now  ? — No  ;  but  I  believe  that  we 
all  were  more  wasteful  then. 

5325.  But  still  the  amount  actually  consumed  is 
very  much  greater  than  it  was  then  ? — It  is  greater 
because  the  works  have  increased  in  number. 

5326.  According  to  your  calculation,  in  those  days, 
when  less  care  was  taken  in  preventing  the  escape  of 
hydrochloric  acid,  would  the  amount  of  mischief 
caused  by  the  sulpliuric  acid  have  been  greater  than 
that  which  is  caused  by  the  escape  of  muriatic  acid  ? — 
I  should  think  so  even  then. 

5327.  Then  you  consider  that  a  very  large  part  of 
the  mischief  admittedly  done  in  the  neighbourhood  of 
Widnes,  and  of  your  works  in  fact,  is  due  to  the  con- 
sumption of  fuel  ? — I  think  so. 

5328.  And,  of  course,  especially  so  now  when  you 
have  done  so  very  much  to  reduce  the  mischief  done 
by  the  hydrochloric  acid  ;  but,  even  in  the  worst  days, 
the  mischief  that  you  would  trace  to  the  consump- 
tion of  fuel  would  be  greater  than  that  caused  by  the 
manufacture  of  alkali? — The  general  damage  done, 
I  should  say  so  certainly. 

5329.  The  damage  to  trees  for  instance  ? — Yes.  I 
was  speaking  to  a  farmer  only  a  fortnight  ago  who 
farms  about  100  acres  of  land  within  2\  miles  of 
Widnes,  and  a  part  of  whose  land  comes  within  a  mile 
of  the  works,  and  he  told  me  that  the  great  damage 
done  to  his  crops  was  in  the  year  1873,  but  that  since 
then  he  has  not  had  any  damage  to  complain  of  at  all, 
and  that  even  the  hedges  which  were  then  apparently 
destroyed  have  begun  to  grow  again.  I  believe  the 
damage  that  he  speaks  of  was  the  same  case  as  has 
been  spoken  of  before.  I  think  it  was  the  accidental 
escape  from  a  work  which  was  badly  conducted  at 
the  time,  but  which  since  has  changed  hands. 

5330.  If  you  take  any  large  iron  works,  the  con- 
sumption of  coal  there  as  a  fuel  is  very  large,  and  the 
iron  itself  usually  contains,  I  believe,  a  great  quantity 
of  sulphur  ? — Not  a  great  quantity  ;  it  contains  an 
appreciable  quantity,  but,  of  course,  that  depends 
upon  the  ore  which  is  used. 

5331.  Would  you  not  expect  to  find,  therefore,  that 
the  damage  to  vegetation  in  the  neighbourhood  of 
iron  works,  where  such  an  enormous  quantity  of  sul- 
phuric acid  is  necessarily  emitted,  would  be  as  marked 
as  that  in  the  neighbourhood  of  alkali  works  ? — I 
should  expect  so. 

5332.  And  would  you  not  expect  the  same  in  the 
neighbourhood  of  large  towns  ? — I  should. 

5333.  What  do  you  say  to  the  trees  in  Hyde  Pai-k, 
and  what  do  you  say  to  the  trees  that  are  to  be  found 
in  large  numbers  all  about  the  iron  works  ? — Speaking 
of  the  smoke  from  a  large  town,  the  trees  in  Hyde 
Park  are,  of  course,  exposed  to  a  comparatively 
diluted  form  of  smoke  ;  the  smoke  goes  up  through 
so  many  apertures  into  the  air. 

5334.  We  were  talking  of  smoke  from  the  sulphur- 
ous acid  manufacture  ? — I  think  that  the  smoke  from 
the  sulphurous  acid  goes  up  through  so  many  aper- 
tures into  the  air  that  it  does  not  fall  in  a  concentrated 
form  anywhere. 

5335.  But  still  the  consumption  must  be  enormous  ? 
—Yes. 

5336.  Hyde  Park,  for  instance,  is  now  completely 
encircled  by  houses,  so  that  although  more  sulphurous 
acid  may  drift  over  it  from  one  quarter  than  another, 
still  it  is  exposed  to  a  continual  fire  ? — Yes  ;  but  the 
trees  in  Hyde  Park  are  by  no  means  as  luxuriant  as 
they  are  in  the  open  country.  Some  trees,  for 
instance,  fir  trees,  will  not  grow  there  at  all. 

5337.  Fully  admitting  that,  it  forms  a  very  remark- 
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able  contrast  to  the  appearance  of  trees  within  the 
same  distance  of  alkali  works  ? — There  is  one  point 
also  to  be  i-emarked,  that  the  coal  consumed  in  London 
contains  less  sulphur  than  the  coal  consumed  in  Lan- 
cashire. 

5338.  The  coal  consumed  in  London  does  not  come 
simply  from  the  north  country  district  ;  it  comes  from 
the  centre  of  England  as  well  in  large  quantities  ? — 
Yes  ;  but  I  believe  that  it  contains  less  sulphur  than 
our  Lancashire  coal. 

5339.  Take  the  neighbourhood  of  iron  works  ;  in 
the  neighbourhood  of  all  the  iron  works  with  which 
I  am  at  all  familiar,  although  the  vegetation  certainly 
to  some  extent  suffers,  there  is  nothing  like  the  same 
appearance  of  destruction  of  trees  that  there  is  in  the 
neighbourhood  of  alkali  works  ? — The  so-called 
"Black  Country"  is  in  the  neighbourhood,  I  think, 
of  iron  works,  and  the  name  that  has  been  applied  to 
it  is  derived  from  the  appearance  of  the  country,  I 
suppose,  and  of  the  vegetation. 

5340.  No,  it  is  entirely  from  the  enormous  number 
of  tips  and  the  peculiar  nature  of  the  black  smoke. 
In  Wales  we  have  the  tips,  although  we  have  not  got 
the  black  smoke,  and  yet  I  presume  that  we  have 
just  as  much  sulphurous  acid  ;  and  the  trees  in 
Staffordshire,  for  instance,  grow  with  great  luxuriance 
near  the  sources  of  sulphurous  acid,  while  they  will 
not  gi'ow  near  alkali  works  ? — I  quite  admit  that 
there  has  been  damage  done  by  alkali  works  in  excess 
of  that  which  is  done  by  the  consumption  of  coal  ; 
but  my  point  is  that  if  the  Act  of  1874  has  a  fair 
trial,  the  extra  damage  done  by  those  works  will  be 
so  small  as  to  be  really  inappreciable. 

5341.  Your  reasoning  upon  your  figures,  which  I 
have  no  doubt  are  correct,  seems  to  be  almost  un- 
answerable except  by  what  appear  to  me  the  plain 
facts  of  experience,  and  that  is  why  I  put  these 
questions  to  you.  Will  you  go  on  with  the  next 
point  of  your  evidence  ? — With  regard  to  the  oxides 
of  nitrogen,  during  the  18  months  ending  June  the 
30th,  1876,  we  used  392  tons  of  nitrate  of  soda  in 
sulphuric  acid  making;  this,  with  five  per  cent. 
"  refraction,"  will  yield  201  "io  tons  of  N  O2  (sup- 
posing that  all  the  N  Og  possible  escapes  as  such), 
that  will  be  67  grains  per  second  ;  this,  with  chimney 
calculation  as  before,  namely,  1,331  cubic  feet  per 
second,  will  give  "05  grains  per  cubic  foot  per  second. 
I  would  observe  that  the  real  escape  is  much  less  than 
this,  because  part  of  the  nitrogen  compounds  escape 
as  NgO  and  part  are  retained  in  the  vitriol,  and  are 
condensed  along  with  the  hydrochloric  acid  in  the 
condensers. 

5342.  Your  conclusion  is  that,  as  far  as  the 
nitrogen  is  concerned,  there  is  very  little? — It  is  not 
worth  notice. 

5343.  ( Viscount  Midleton.)  Looking  at  the  con- 
siderable amount  of  those  gases,  sulphurous  acid  and 
so  forth,  which  unavoidably  escape  from  the  chimney, 
do  you  agree  with  what  we  heard  from  a  previous 
witness  that  a  large  amount  of  the  inconvenience  and 
discomfort  suffered  in  the  neighbourhood  of  Widnes 
arises  from  sulphuretted  hydrogen  ? — I  do,  and  I 
believe  that  the  complaints  which  have  been  made 
of  annoyance  at  Woolton  have  been  almost  entirely 
due  to  sulphuretted  hydrogen. 

5344.  And  not  to  the  escape  of  those  other  gases  ^ 
— No,  I  do  not  think  those  other  gases  travel  so  far. 

5345.  {CJiairrnan.)  What  have  you  to  say  with 
respect  to  chlorine  ? — The  present  practice  is  to  draw 
the  ung,bsoi'bed  chlorine  from  any  given  chamber  into 
another  charged  with  fresh  lime.  This  is  done  in 
different  ways  at  different  works.  We  draw  our 
unabsorbed  chlorine  by  means  of  fans  or  exhausters 
through  other  chambers  containing  fresh  lime,  and 
the  absorption  of  the  chlorine  is  usually  so  complete 
that  the  air  issuing  from  the  fans  may  be  inhaled 
without  inconvenience.' 

5346.  I  suppose  the  escape  of  chlorine,  if  it  were 
at  all  considerable,  would  be  very  deadly  ? — It  is 
very  irritating  to  the  throat. 
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.5347.  Is  it  not  also  very  injurious  to  vegetation,  e.  Carey, Esq. 
supposing  it  comes  in  contact  with  it  ? — Yes,  very.   .' 

5348.  How  far  is  it  supposed  to  travel  ?■ — Not  a  7  Feb.  1877. 
great  distance.   

5349.  I  think  it  has  been  said  'that  one  particular 
injury  caused  to  some  crops  was  due  to  the  accidental 
escape  of  chlorine  ? — Yes  ;  it  must  have  been  a  large 
escape. 

5350.  You  have  described  the  methods  which  you 
pursue,  and  which  you  say  are  completely  successful, 
for  the  absorption  of  the  chlorine  ;  are  those  methods 
pursued  at  the  other  works  at  Widnes  ? — Other 
works  draw  their  unabsorbed  chlorine  from  one 
chamber  to  another  in  other  ways  ;  some  use  their 
chimney  draught,  and  so  on  ;  we  use  fans.  I  do  not 
know  whether  fans  are  used  at  other  works  in 
Widnes. 

5351.  Do  you  believe  those  other  methods  to  be 
as  effectual  as  yours  ? — Yes,  certainly,  if  they  have 
time  given  them. 

5352.  The  quantity  of  chlorine  that  escapes  from 
Widnes,  quite  apart  from  j'our  own  works,  is  not 
considerable,  I  think  you  say  ? — It  need  not  be. 

5353.  That  is  to  say,  if  care  and  good  processes 
are  used,  it  need  not  be  considerable  ? — It  need 
not  be. 

5354.  (  Viscount  Midleton.)  It  is  possible,  I  presume, 
that  if  the  charges  are  carelessly  drawn  a  considerable 
amount  of  the  chlorine  may  escape  ? — Quite  possible. 

5355.  And  tiiat  depends,  does  it  not,  mainly  upon 
the  class  of  workmen  wno  are  employed  ? — Yes. 

5356.  Without  vigilant  superintendence  1  presume 
any  workmen  are  liable  from  time  to  time  to  make 
these  mistakes  ? — Certainly. 

5357.  {Professor  Roscoe.)  Could  you  give  the 
Commission  any  idea  of  the  quantity  of  free  chlorine 
escaping  per  cubic  foot  after  your  treatment? — It  is 
very  much  less  than  one  tenth  of  a  grain  per  cubic 
foot. 

5358.  Would  you  then  advise  the  adoption  of  such 
a  standard  as  one  tenth  of  a  grain  per  cubic  foot  in 
other  cases,  for  I  think  we  all  know  that  in  many 
instances  the  chambers  are  opened  and  the  chlorine 
simply  allowed  to  escape  ?  —  Certainly  not.  Our 
knowledge  is  not  sufficiently  advanced  to  give  a  limit 
for  the  escape  of  chlorine.  The  escape  that  I  have 
alluded  to  is  from  our  fans ;  the  escape  from  our 
Weldon  chambers  tliemselves  is  considerably  larger 
than  that,  but  it  is  confined  to  a  very  small  number 
of  cubic  feet,  and  I  know  by  experiments  that  it  does 
not  travel  many  yards. 

5359.  May  I  ask  is  this  process  which  you  have 
described  applied  now  to  all  your  chambers  ? — It  is 
applied  to  all  our  chambers. 

5360.  In  what  way  could  there  be  a  greater  escape 
than  an  average  of  one  tenth  of  a  grain  per  cubic  foot 
if  it  had  to  go  past  your  fan  ? — Our  Weldon  chambers, 
as  we  call  them,  are  the  ordinary  form  of  chamber  in 
which  lime  is  spread  upon  the  floor  of  the  chamber. 
Whenever  the  chamber  is  charged  with  chlorine  the 
greater  part  of  that  chlorine  is  absorbed  by  the  lime. 
We  then,  after  the  lime  has  been  exposed  to  the 
chlorine  for  a  sufficient  length  of  time,  and  has 
absorbed  as  much  as  it  will  absorb,  draw  off  what  is 
left  by  means  of  those  fans,  but  we  cannot  draw  off 
all  that  is  left ;  there  is  a  small  quantity  of  air  and 
chlorine  mixed  together,  or  rather  lying  on  the  top 
of  the  lime,  perfectly  imperceptible,  but  still  it  contains 
a  few  cubic  feet  more  of  chlorine  than  is  drawn 
through  the  ftxn,  because  what  comes  through  the  fans 
passes  over  fresh  lime. 

5361.  What  course  would  you  propose  to  adopt  in 
order  certainly  to  avoid  this  escape  of  chlorine  which 
undoubtedly  does  take  place  ? — If  1  were  aa  alkali 
inspector,  I  think  I  should  visit  the  difierent  works 
with  the  view  of  ascertaining  the  amount  of  chlorine 
that  is  allowed  to  escape  from  those  ordinary  chambers,  " 
and  I  should  ascertain  how  much  chlorine  escapes  in 
the  best  conducted  works,  and  as  rapidly  as  possible 
insist  upon  improvements  in  the  others. 
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S.Carey, Esq.      53(52.  Under  the  provisions  of  the  Act  of  1 874  ? — 
 ^  Yes. 

7  Feb.  18  <  7.  5363.  You  think  that  those  provisions  are  sufficient 
to  enable  the  inspector  to  take  such  steps  ? — Quite 
so. 

5364.  {Professo?-  Abel.)  Does  the  finished  chloride 
of  lime  retain  any  proportion  of  chlorine  mechanically 
■which  is  given  off  afterwards  when  it  is  exposed  to 
the  air  ? — It  does. 

5365.  Ip  drawing  the  charge,  I  suppose  a  small 
escape  of  chlorine  is  almost  unavoidable  ? — A  certain 
amount  is  unavoidable. 

5366.  Unless  you  were  to  leave  it  for  a  very  long 
time  under  exhaustion  in  the  chamber  ? — And  then 
we  should  decrease  the  strength  of  the  powder  very 
considerably,  and  the  result  would  be  uncertain. 

5367.  But  with  such  exhausting  arrangements  as 
you  describe,  or  similar  ones,  the  escape  of  chlorine 
that  would  take  place  in  drawing  the  charge  would 
be  prejudicial  only  to  the  workmen  employed  ? — 
When  you  say  that  it  would  be  "  prejudicial  only 
to  the  workmen  employed,"  it  would  be  merely 
received  by  the  Avorkmeu  employed,  but  I  do  not 
admit  that  it  is  prejudicial  to  them. 

5368.  You  adopt  such  efficient  arrangements  to 
protect  the  workmen  that  it  is  not  prejudicial  ? — I 
have  only  kaown  of  one  case  in  my  life  in  which  a 
workman  has  been  injured  by  it,  and  the  man  had  no 
business  to  go  near  it ;  he  was  in  the  las:  stage  of 
consumption,  and  of  course  his  lungs  were  in  a  very 
bad  state,  so  that  it  had  an  effect  upon  him. 

5369.  Have  you  arrangements  for  drawing  the 
charges  which  are  so  entirely  mechanical  that  the 
workman  does  not  come  in  close  contact  with  them  ? — 
We  have  a  new  arrangement  of  chamber  by  which 
we  apply  Deacon's  patent  chlorine  process,  in  which 
the  workman  stays  outside  the  chamber  altogether. 

5370.  And  that  arrangement  is  easily  adapted  to 
other  chambers  ? — It  is  easily  adapted,  but  I  cannot 
say  that  the  arrangement  is  commercially  successful  as 
compai'cd  with  other  chambers,  because  it  costs  us 
more  to  pack  from  those  chambers  than  it  does  from 
the  old  kind  of  chamber.  I  may  perhaps  mention 
that  a  few  years  ago  we  had  a  visit  from  Mr.  Plimsoli, 
who  had  heard  that  the  men  who  packed  bleaching 
powder  were  very  much  injured  by  their  occupation, 
and  he  came  down  and  saw  our  powder  packed ;  and 
we  had  the  photographs  of  all  our  men  who  had  been 
packing  for  many  years  taken  and  given  to  liim,  and 
we  quite  satisfied  him  that  there  was  no  injury  done 
to  them  at  all.  I  think  Professor  Heaton,  of  Charing 
Cross  Hospital,  came  down  also  and  examined  the 
subject ;  and  there  was  a  report  in  the  "  Lancet " 
some  four  or  five  years  ago. 

5371  {Earl  Percy.)  I  understand  from  you  that 
the  success  of  your  plan  for  drawing  chlorine  from 
these  chambers  depends  upon  the  time  that  is  allowed 
for  the  process  ? — Yes. 

5372.  Have  the  workmen  any  interest  in  hastening 
the  process  ? — I  think  not.  If  the  chlorine  is  strong 
on  the  powder,  and  they  open  the  chamber  before  they 
should  do  so,  they  have  more  inconvenience  in 
packing  the  powder.  It  is  their  direct  interest  to 
have  the  powder  as  sweet  as  possible. 

5373.  Are  they  paid  by  piece-work  ? — Yes. 

5374.  Would  not  that  make  it  to  their  interest 
rather  to  hasten  the  process  ? — The  annoyance  of 
packing  the  powder  on  going  into  a  chamber  in  which 
there  is  left  too  much  chlorine  is  so  great  that  they 
would  rather  wait  an  hour  or  two  and  allow  the 
chlorine  to  be  absorbed  or  drawn  off. 

5375.  {Chairman.)  Have  you  some  observations  to 
make  about  the  ammonia  which  is  generated  in  your 
■v\rorks  ? — I  desire  just  to  call  attention  to  the  large 
amount  of  ammonia  which  is  made  in  and  escapes 
from  our  works,  and  which  in  my  opinion  must 
neutralize  a  large  proportion  of  the  acid  that  is 
unavoidably  evolved. 

5376.  (  Viscount  Midlcton.)  Including  sulphurous 
acid  ? — Yes.  At  my  request,  Dr.  Hurter,  the  head  of 
our   laboratory   department,   has   investigated  this 


subject,  and  his  results,  which  will  shortly  be  pub- 
lished, maybe  summarized  as  follows:  100,000  tons 
of  fuel  will  yield  at  the  lowest  200  tons  of  ammonia, 
the  manufacture  of  25,000  tons  of  soda  ash,  and  the 
decomposition  of  cyanides,  involve  the  production  of 
another  51  tons  of  ammonia,  and  the  decomposition 
of  250  tons  of  nitrate  of  soda  in  the  same  way  involves 
the  production  of  another  50  tons  of  ammonia,  the 
total  being  300  tons.  300  tons  of  ammonia  will 
neutralize  600  tons  of  hydrochloric  acid,  or  about 
four  per  cent,  of  the  total  acid  evolved  during  the 
manufacture  of  25,000  tons  of  soda  ash. 

5377.  How  does  it  neutralize  it  ? — Ammonia  is  a 
strong  alkali,  and  the  natural  affinity  of  these  acids 
for  the  ammonia  is  such  that  they  chemically  combine 
and  foi'm  neutral  salts. 

5378.  In  what  part  of  the  process  does  it  counteract 
the  effects  of  the  acid  ? — Partly  in  the  chimney  and 
partly  in  the  body  of  the  works. 

5379.  {Mr.  Stevenson.)  With  regard  to  the  com- 
parison between  the  effects  of  coal  combustion  in 
London  and  in  the  manufacturing  districts,  is  there 
not  to  be  taken  into  consideration  the  concentration 
of  the  combustion,  and  the  quantity  of  coal  burned 
per  square  mile  in  one  case  and  in  the  other  case  ? — 
I  tried  to  explain  that  by  speaking  of  the  number  of 
apertures  up  which  the  sulphurous  acid  of  the  coal 
smoke  comes  in  a  large  town,  which  are  so  very 
wide  spread  and  so  numerous. 

5380.  You  would  also  freely  admit,  I  presume, 
that  the  excessive  escape  of  muriatic  acid  from  the 
alkali  works  would  necessarily  be  very  destructive  as 
compared  with  the  very  large  amount  of  coal  con- 
sumed ? — The  escape  of  hydrochloric  acid  uncon- 
densed  from  the  works  would  be  more  manifest 
certainly. 

5381.  With  regard  to  working  the  chlorine  cham- 
bers, has  it  not  been  the  aim  of  manufacturers  for  a 
long  time  to  devise  some  mechanical  means  of  work- 
ing those  chambers  to  prevent  the  men  having  to 
go  in  ? — Yes. 

5382.  Has  any  successful  practical  method  been 
hitherto  devised  for  that  end  ? — Not  that  t  know  of. 

5383.  {Pi'ofessor  Roscoe.)  What  is  your  opinion 
with  regard  to  the  question  of  stopping  the  escape  of 
liquid  hydrochloric  acid  from  the  works ;  do  yoix 
think  that  first  of  all  the  proposal  which  has  been 
made  with  regard  to  St.  I-Ielen's  might  also  be 
adopted  with  i-egard  to  Widnes  ? — I  think  it  might. 

5384.  And  if  you  think  so,  do  you  believe  that  it 
would  be  of  service  in  much  preventing  the  present 
considerable  escape  of  sulphuretted  hydrogen  ? — I 
think  so.  I  think  the  main  escape  of  sulphuretted 
hydrogen  has  been  due  to  the  mixing  of  the  acid 
drainage  with  the  drainage  from  the  waste. 

5385.  That  has  taken  place  to  a  very  great  extent 
at  Widnes,  I  am  told ;  is  that  so  ? — I  have  heard  so. 

5386.  And  that  the  acid  has  been  run  on  to  the 
alkali  waste  ? — I  have  no  doubt  that  it  has  frequently 
come  in  contact  with  the  alkali  waste. 

5387.  Do  you  think  it  would  be  practicable  at 
Widnes  to  prevent  or  to  disallow  such  running  away 
of  hydrochloric  acid  ? — It  would  entail  considerable 
expense,  but  I  think  it  would  be  possible.  I  do  not 
think  that  in  all  cases  it  is  necessary.  I  believe  that 
if  the  acid  drainage  is  extremely  dilute  there  is  nc 
appreciable  amount  of  sulphuretted  hydrogen  evolved  ; 
it  does  not  always  cause  a  nuisance.  It  might  be 
safer  to  enact  that  there  should  be  no  mixing  at  all, 

5388.  Then  with  regard  to  the  other  point,  with 
reference  to  the  alkali  drainage  from  the  waste,  do 
you  agree  with  Mr.  Muspratt,  who  yesterday  stated 
that  this  might  be  treated  or  that  it  would  be  possible 
to  treat  this  by  any  process  by  which  the  evolution 
of  the  sulphuretted  hydrogen  from  this  alkali  liquor 
might  be  avoided  ?  — The  drainage  from  the  waste  is,  I 
believe,  very  successfully  treated  by  xMr.  McTear's 
process  at  St.  Rollox,  and  he  will  give  evidence  upon 
that  subject. 

5389.  Would  you  give  your  opinion  as  to  how  far 
Mr.  McTear's  process  is  practically  applicable  in  your 
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district  ? — It  is  essential,  I  believe,  to  Mr.  McTear's 
process  that  the  operation  should  be  conducted  in 
contiguity  to  the  works. 

5390.  Would  it  in  your  opinion  be  a  hardship  on 
the  manufacturers  to  insist  upon  their  treating  any 
alkaline  drainage  from  their  waste  heaps  by  such  a 
process  ? — In  many  cases  1  think  it  would  be. 

5391.  {Chairman.)  Although  he  states  that  it 
brings  him  in  a  very  considerable  profit  ? — That  is 
where  the  waste  heaj)  and  the  waste  drainage  are 
close  by  the  works ;  but  to  convey  the  waste  drainage 
of  the  works  to  be  treated  somewhere  else  must  be  a 
very  expensive  operation. 

5392.  {Professor  Roscoe.)  You  think  tiiat  in  the 
position  which  the  waste  at  present  occupies  at 
Widues  it  would  be  a  hardship  ;  would  it  be  so  far 
a  hardship  as  to  be  impracticable  ? — I  think  it  would ; 
but  perhaps  I  had  better  say  that  I  have  had  some 
experience  in  the  laying  down  of  waste.  Our  firm 
rented  a  piece  of  land  from  Sir  Eichard  Brooke 
some  years  ago  for  laying  down  waste,  and  from  the 
experience  we  had  of  the  subject  we  found  that  it  was 
quite  practicable  to  lay  the  waste  without  causing  any 
appreciable  amount  of  nuisance ;  it  cannot  be  abso- 
lutely without  any  drainage,  but  the  drainage  is  not 
large  in  amount. 

5393.  Do  the  inspectors  at  present  pay  any  atten- 
tion to  the  laying  down  of  waste,  or  to  the  driiinage 
from  the  waste;  is  that  pari  of  their  duty  at  the 
present  time  ? — I  believe  they  consider  that  sul- 
phuretted hydrogen  from  a  waste  heap  is  nut  included 
ill  the  Act  of  1874,  because  the  heaps  are  not  inside 
the  works. 

5394.  Then  do  you  think  that  such  inspection 
might  be  included  in  their  duties  in  a  distinct 
manner  in  future  ? — Individually  I  think  so. 

5395.  {Professor  Abel.)  Have  you  had  any  per- 
sonal experience  in  the  application  of  processes  of 
treatment  for  alkali  waste  ? — No,  I  have  not. 

5396.  Then  you  have  not  formed  any  special 
opinion  from  your  own  experience  with  regard  to  the 
value  of  Moud's  or  similar  processes!* — We  have 
never  adopted  Mond's  process,  because  we  could 
never  see  our  way  to  make  it  pay.  Our  acid  has  been 
otherwise  employed.  We  have  always  employed  our 
hydrochloric  acid  in  the  manufacture  of  chlorine 
products ;  and  I  may  say  that  if  every  manufacturer 
were  to  use  Mond's  or  some  similar  process  for  the 
recovery  of  sulphur  from  waste,  the  price  of  sulphur 
would  be  so  reduced  that  it  would  cease  to  be  a 
paying  operation,  even  if  it  is  a  paying  one  now. 

5397.  You  simply  look  at  the  process  from  the 
light  of  its  being  a  commercial  or  a  remunerative 
process  ? — Entirely. 

5398.  If  a  process  of  dealing  with  the  waste 
product,  which  might  possibly  be  applied  without 
loss  to  the  manufacturer,  had  Iseen  discovered,  though 
it  should  yield  no  profit,  possibly  the  manufac- 
turers might  choose  to  deal  with  the  waste  product 
witliout  incurring  a  personal  loss,  and  thus  benefit  the 
public  ? — From  what  I  know  of  the  process,  I  do  not 
tliink  that  it  would  be  a  benefit  to  the  public  to  have 
it  introduced  generally.  I  have  every  respect  for  the 
process ;  it  is  a  most  ingenious  process,  and  I  think 
M.  Mond  deserves  every  possible  credit  for  having 
worked  it  out;  but  I  must  say  that  during  the 
manufacture  of  sulphur  there  is  a  great  liability  to 
tlie  escape  of  sulphuretted  hydi'ogen ;  and  after  the 
waste  is  treated,  that  waste  is  more  susceptible  to 
atmospheric  influences  than  ordinary  waste.  I  know 
that  that  is  so,  because  in  the  waste  heaps  at  Widnes 
the  practice  is  to  put  the  "patent"  waste,  as  they  call 
it,  that  is  the  treated  waste,  underneath  the  other. 

5399.  Then  I  gather  that  you  consider  it  not  a 
sufficiently  complete  process  to  be  adopted  as  a 
process  for  the  cfiBcient  treatment  of  the  waste  ? — I 
do  not  think  that  it  would  be  in  the  public  interest 
to  urge  the  jidoptiou  of  that  process. 

5400.  {Professor  Williamson.)  Can  you  tell  me 
whether,  in  your  opinion,  there  are  any  practical 
means,  without  undue  cost,  of  attaining  one  object  of 


M.  Mond's  process,  which  is  the  preventing  of  a  H.  Carey,  Esq. 

nuisance,  putting  that  aside  for  a  moment,  and  sup-   

posing  that  Mr.  Carey  wished  to  prevent  the  possi-     7  Feb.  1877. 

bility  of  any  noxious  vapour  arising  frora  his  waste, 

and  he  could  see  his  way  to  do ,  so  without  having 

a  loss  ? — The  means  th^it  I  should  adopt  to  prevent 

nuisance  from  waste  would  be  simply  this :  to  lay 

it  in  a  careful  and  proper  manner,  and  in  this  way  no 

nuisance  would  aiise  ;  and  I  believe  that  that  is  the 

best  way  of  dealing  with  the  waste ;  not  a  better  one 

than  the  Tyue  method  of  taking  it  out  to  sea,  because 

that  of  course  is  covering  it  up  most  effectually. 

5401.  {Admiral  Hornby.)  But  I  suppose  you 
admit  the  great  nuisance  arising  now  from  the  waste  ? 
— I  believe  that  wherever  there  is  a  great  nuisance 
arising  from  the  waste,  it  is  improperly  managed. 

5402.  And  you  believe  that  if  that  waste  is  pro- 
perly managed  that  nuisance  may  be  abated  ? — I  tlo. 

5403.  Then  I  suppose  you  would  cousidei'  that  this 
waste  ought  to  come  under  inspection  like  anything 
elsj  ? — Individually  I  think  it  should. 

5404.  {Mr.  Wilbraham^  Egerton.)  Would  you  tell 
us  your  views  with  regard  to  inspection  ?  Do  you 
agree  with  any  of  the  previous  witnesses  yesterday, 
or  do  you  differ  from  them  in  any  way  ? — I  quite 
agree  with  them  ;  that  is  to  say,  I  think  that  the 
inspectoi's  should  be  increased  in  number.  1  think 
that  the  inspectors  should  be  men  of  a  high  class  and  of 
good  education,  and  also  that  they  should  be  well 
paid.  So  far  as  the  number  of  inspectors  is  concerned, 
I  should  be  inclined,  looking  at  the  matter  from  the 
point  of  view  of  the  public  intei'est,  to  tliink  that 
there  should  be  one  inspector  at  Widnes  and  one  at 
St.  Helen's. 

5405.  And  paid  for  as  tliey  are  at  present  ?■ — Paid 
for  as  they  are  at  present. 

5406.  You  have  a  strong  opinion  that  since  the 
Act  of  1874  the  vegetation  in  the  neighbourhood  of 
Widnes  has  improved  rather  than  deteriorated  ? — I 
am  sure  of  it. 

5407.  Did  it  ever  occur  to  you  that  the  trees,  for 
instance,  that  might  be  affected  or  were  affected 
previously  to  1 874,  in  case  a  decidedly  purer  atmos- 
phere could  be  given  them  would  naturally  grow 
worse  and  worse  ? — There  are  many  trees  which  will 
never  recover. 

5408.  A  tree  which  is  once  blasted  would  gradually 
die,  would  it  not,  and  therefore  to  that  extent  those 
trees  which  had  been  blasted  previously  to  1874 
Avould  year  by  year  grow  worse  until  you  lose  them 
altogether  ? — That  depends  upon  the  extent  of  the 
damage  to  those  trees.  I  know  that  many  individual 
trees  that  have  been  damaged  are  now  beginning  to 
sprout  again. 

5409.  Do  you  know  the  trees  on  Sir  Richard  Brooke's 
propei'ty  at  Norton  Priory  ? — I  do  not. 

5410.  In  which  direction  round  Widnes  are  the 
trees  beginning  to  sprout  again  ; — not  in  that  direction 
certainly  ? — I  do  not  know.  I  cannot  give  any 
evidence  about  that.  It  is  north  of  Widues  that  I  am 
speaking  of. 

5411.  Those  would  not  be  affected  so  much  by  the 
Widnes  smoke  as  by  the  St.  Helen's  smoke  ? — No. 
Our  prevailing  wind  certainly  is  north-west. 

5412.  {Earl  Percy.)  When  you  speak  of  the  con- 
centration of  the  smoke  being  not  so  great  in  London 
as  it  is  in  Widnes,  I  suppose  there  are  other  manu- 
facturing towns  where  chemical  works  are  not  carried 
on,  and  where  tlie  concentration  of  smoke  must  be 
quite  as  great  as  it  is  at  Widnes  ? — Yea.  Around 
those  towns  I  believe  there  is  always  more  or  less 
damage  from  the  coal  smoke. 

5413.  Is  the  damage  anything   like  what   it  is 
around  Widnes  ? — It  is  not  so  great. 

5414.  What  towns  would  you  instance? — Wigan, 
for  instance. 

5415.  Would  ShefReld  be  one? — I  have  not  been 
to  Sheffield  for  many  years,  but  I  remember  that  the 
trees  in  the  immediate  neighbourhood  of  Sheffield 
were  affected  when  I  was  there. 
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E.  Carey, Esq.      5416.  Do  you  know  Birmingham  ? — I  do  not  know 

  Birmingham, 

_____  5417.  (Chairman.)  Do  you  state  from  your  own 

personal  communication  with  the  inspectors  that  they 
considered  that  the  heaps  of  alkali  Avaste  were  beyond 
the  limits  of  their  authority  ? — I  have  not  asked  them 
myself,  but  I  have  been  told  that  they  say  so.  I 
should  like  to  say  something  about  the  health  of  tht 
men  employed  in  the  alkali  works.  There  was  some 
evidence  given  at  Newcastle  that  the  alkali  men  were 
a  miserable  lot,  or  somicthing  to  that  effect,  and  I 
should  like  to  say  a  word  about  that.  I  have  resided 
for  20  years  within  a  mile  of  alkali  works,  and  for 
the  first  15  years  of  my  connection  with  alkali  works 
I  never  lost  a  day  through  ill  health.  I  have  brought 
with  me  some  photographs  which  we  have  taken  of 
our  men  who  have  been  with  us  for  20  years  {deli- 
vering! in  the  same).  The  average  time  that  they 
have  been  with  us  is  20  years. 

5418.  (Professor  Williamson.)  May  I  ask  whether, 
at  the  same  time  that  the  general  health  of  the  work- 
men who  are  exposed  to  those  fumes  is  in  your 
opinion  good,  occasional  accidents  from  a  greater 
escape  of  gas  do  not  arise  so  as  to  injure  the  workmen 
in  particular  cases,  and  have  they  not  been  obliged 
to  stop  away  from  work  in  consequence  ? — I  have 
known  cases  of  temporary  injury  from  the  evolution 
of  the  gas,  but  they  have  not  been  nearly  so  frequent 
as  the  injuries  from  the  machinery. 

5419.  Still  there  are  such  cases  ? — Yes.  Perhaps 
I  may  be  allowed  to  refer  to  some  lectures  which 
have  been  recently  given  by  Dr.  Eansome  at  Owen's 
College,  in  which  he  speaks  of  the  liability  to  lung 
disease ;  and  he  says  that  it  is  in  jjroportion  to  the 
closeness  of  the  atmosphere  that  the  workmen  brcaihe, 
and  the  more  close  the  atmosphere  the  more  liable  they 
are  to  those  lung  attacks.  In  our  works  we  provide  air 
in  unlimited  quantity,  and  shelter  and  exercise,  and 
I  believe  that  that  is  the  reason  why  our  workmen 
are  more  healthy  than  the  average  workmen. 

5420.  (Chairman.)  Do  not  the  men  work  in  closed 
spaces? — They  do  not  work  in  closed  spaces.  The 
whole  of  the  air  in  our  sheds  by  the  mere  chimney 
draught  is  changed  once  every  10  minutes,  and  by 
the  amount  of  heat  that  is  evolved  from  the  surfaces 
of  the  furnaces  in  addition  it  must  be  double  that. 

5421.  (Professor  Williamson.)  Are  the  men  ex- 
posed to  wet  ? — No,  they  are  not  exposed  to  wet  ; 
they  have  air,  exercise,  and  shelter. 

5422.  (Chairma7i.)  And  good  wages? — The  wages 
that  we  pay  are  on  an  average  Sis.  a  week,  and  that 
includes  all  tlic  boys,  the  wages  all  round.  I  have 
brought  with  me  a  letter  which  I  have  received  from 
our  medical  man  Avhicli  I  should  like  to  have 
permission   to   read  to  the  Commission.    He  says. 
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"  I  have  been  practising  in  Widnes  for  over  1 1  years, 
"  and  have  for  some  time  held  the  appointment  of 
"  medical  attendant  to  some  of  the  most  important 
"  works  in  the  town,  including  Messrs.  Gaskell, 
"  Deacon,  and  Company,  Messrs.  Sullivan  and 
"  Company,  Messrs.  Pilkington  and  Son,  &c.,  &c., 
"  and  I  can  say  from  experience  that  the  working 
"  men  of  Widnes  are  a  very  strong  and  healthy  body 
"  of  men,  and  that  they  contrast  favouralily  with  the 
"  working  men  of  other  manufacturing  towns  where 
"  I  have  practised,  for  instance,  Preston.  In  this 
"  town  the  working  men  suffer  very  little  from 
"  tubercular  diseases ;  they  are  exceptionally  free  from 
"  typhus  and  typhoid  fevers ;  and  I  may  mention 
"  that  about  eight  or  nine  years  ago,  when  cholera 
"  was  raging  throughout  this  country,  to  the  best  of 
"  my  recollection  we  had  not  a  single  case  in  Widnes. 
"  This  I  attribute  in  a  great  measure  to  the  disin- 
"  footing  properties  of  tlie  atmosphere.  The  chief 
"  complaints  the  working  men  of  our  town  suffer  from 
"  are  of  a  dyspeptic  nature,  and  these  in  a  majority 
"  of  cases  are  induced  by  over-indulgence ;  owing,  I 
"  presume,  to  the  high  price  paid  for  labour." 

5423.  Do  you  expect,  as  one  of  the  witnesses 
appeared  to  do  yesterday,  that  there  would  be  a  great 
deterioration  in  the  general  health  caused  by  the 
reduction  in  the  quantity  of  gases  emitted  ? — I  think 
it  is  quite  possible. 

5424.  (Mr.  Wilhraham  Egerton.)  Are  those  men 
of  whom  you  have  slrown  us  the  photographs  average 
specimens  of  the  men  in  your  worlcs  ? — Tlrey  are  all 
the  men  that  we  have  had  for  that  time,  20  years, 
without  any  picking  whatever. 

5425.  (  Viscount  3Iidleton.)  What  number  of  men 
do  you  employ  ?— About  750  now. 

5426.  (Earl  Percy.)  Do  you  find  that  the  work- 
men in  alkali  works  generally  remain  in  the  work 
through  their  lives  ? — They  move  about  from  one 
works  to  another. 

5427.  If  a  man  were  to  begin  work  as  a  boy  in  an 
alkali  works  would  he  go  on  in  working  in  some 
alkali  works  all  his  life  ? — I  think  so.  I  do  not  think 
that  many  of  our  men  go  off  to  olher  occupations.  I 
know  a  very  great  many  men  who  have  come  from 
other  occupations  to  our  works  by  preference. 

5428.  (Chairman.)  Is  there  any  other  observation 
which  you  wish  to  make  ? — There  is  one  other  point 
which  I  should  like  to  allude  to,  and  that  is  I  he 
quality  of  the  hay  grown  near  our  works.  We  feed 
our  horses  entirely  upon  hay  grown  within  three 
miles  of  our  works. 

5429.  In  which  direction  ? — All  round. 

5430.  (  Viscount  Alidlcton.)  Have  you  any  idea  of 
what  the  market  value  of  that  hay  would  be  ? — I 
cannot  say  at  the  moment. 

withdrew. 
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5431.  (Chairman.)  You  are  the  managing  director 
of  the  British  Alkali  Works  at  Widnes,  belonging  to 
Messrs.  Sullivan  and  Company  ? — Yes. 

5432.  You  have  been  engaged  in  the  alkali  trade 
for  20  years  ? — I  have. 

5433.  Will  you  state  what  you  wish  to  tell  the 
Commission  ? — I  wish  to  call  the  attention  of  the 
Commission,  in  the  first  jilace,  to  what  I  consider  is  a 
great  exaggeration  as  to  the  amount  of  damage  done 
at  present  by  the  escapes  from  alkali  works.  I  con- 
sider that  no  one  living  in  the  neighbourhood  of  the 
works  (as  I  do)  but  must  be  conscious  that  great 
improvement  lias  taken  place  since  the  Act  of  1874 
came  into  operation.  Tiic  foundation  of  much  of  the 
damage  to  trees  and  hedgerows  complained  of  by 
some  witnesses  was  laid  before  the  present  very 
stringent  Act  was  passed,  while  the  objectionable 
smells  complained  of  hy  others  arc  not  due  to  muriatic 
acid,  but  to  sulphuretted  hydrogen.  Prior  to  the 
Act  of  1863,  tliere  can  Ije  no  doubt  that  large 
quantities  of  muriatic-acid  gas  were  turned  into  the 
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atmosphere,  the  effects  of  which  are  seen  to  this  day.. 
The  majority  of  the  trade  at  that  time  recognizing 
the  justice  of  the  demand,  that  all  manufacturers 
should  use  means  which  were  already  being  used  by 
some  for  the  prevention  of  the  escape  of  this  gas  in 
any  serious  quantity,  concurred  in  the  passing  of  the 
Act,  and  at  once  endeavoured  to  comply  Avith  it  to 
the  utmost  of  their  power.  Compliance  with  that  Act 
has  cost  the  trade  not  less  than  200,000/.,  and  that 
Act  is  amply  sufficient  for  the  purpose  if  properly 
carried  out.  The  Act  of  1874,  changed  in  form,  lias 
practically  obliged  manufacturers  to  endeavour  to 
limit  their  escapes  to  an  average  of  2^  per  cent.,  a 
limit  at  the  very  verge  of  endurance,  and  which  must 
therefore  tend  to  evasion  and  court  failure.  Very 
much  has  been  said  about  the  damage  to  trees  going 
on  at  the  present  time.  My  own  belief  is  from 
observations  which  I  have  made,  and  from  what  I 
have  seen,  that  the  real  fact  is  this,  that  the  damage 
to  nearly  all  old  and  large  trees,  both  at  Norton  and 
in  the  neighbourhood  round  Widnes  and  St.  Helen's, 
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was  really  done  before  the  1863  Act  came  into  opera- 
tion, and  that  those  trees  have  never  recovered ; 
because  we  find  that  the  young  trees  have  not 
suffered  in  anything  like  the  same  proportion.  I 
myself  live  within  two  miles  of  Widnes,  and  I  have 
planted  a  considerable  number  of  trees ;  in  fact,  I 
have  planted  my  garden  completely  both  with  forest 
trees  and  fruit  trees,  and  they  are  all,  I  think,  almost 
without  exception,  in  a  flourishing  condition.  I  grow 
them  from  trees  about  6  feet  to  trees  of  30  feet  in 
height,  and  they  are  perfectly  sound  and  good  to  the 
top. 

5434.  You  are  of  course  aware,  having  attended 
all  the  evidence  at  Liverpool,  that  your  evidence 
clashes  entirely  Avith  that  of  Sir  Richard  Brooke's 
agent  who  succeeded  Mr.  Ellis  in  1874,  and  who 
speaks  of  the  damage  going  on  as  being  as  great  as 
ever  ? — Yes,  I  am  aware  of  that,  but  I  think  that  is 
a  mistake. 

5435.  Just  let  me  read  to  you  his  words,  in  order 
that  you  may  have  clearly  before  you  what  you  are 
contradicting.    His  statement  is,  "  T  can  see  no  good 

whatever  which  has  been  done"  (that  is,  by  the 
Act  of  1874,)  "inasmuch  as  our  trees  are  dying 
"  exactly  the  same  as  before  or  worse  ;  our  hedges  are 
"  dying  just  the  same,  and  our  farmers'  crops  are 
"  destroyed  just  the  same,  and  they  complain  just  as 
"  much  as  they  ever  complained  before."  I  tlien 
asked  him,  "  And  things  are  affected  v?hich  had  not 
"  received  injury  before?"  To  which  he  replied, 
"  Undoubtedly.  ( Q.)  Fresh  crops  for  instance  ? 
"  {A.)  Yes,  very  many  crops  are  injured — the  annual 
"  crops  of  the  farms."  Those  are  his  statements,  and 
he  succeeded  to  his  agency  in  1 874.  However,  you 
speak  with  a  full  recollection  of  those  facts  ? — Yes. 

5436.  {Admiral  Hornby.')  Perhaps  your  house  is 
to  the  northward  or  westward  of  Widnes? —It  is  on 
the  north-eastern  side.  The  south-west  wind  comes 
over  us  and  brings  us  all  the  vapours  from  the  works. 

5437.  {Chairman.)  Let  me  read  you  one  passage 
more.  At  question  656,  Mr.  Holland,  in  answer  to 
my  question,  "  Have  you  observed  any  injury  caused 
"  to  animals  by  the  vapours  ?  "  says,  "  I  observe  that 
"  the  sheep  round  us  get  on  very  badly  indeed. 
"  Since  I  have  been  there  in  two  years  I  have 
"  constantly  had  to  draft  out  what  are  called  '  culls.' 
"  (Q.)  That  is  on  Sir  Richard's  own  farm  ?  {A.)  Yes. 
"  That  is  to  say,  sheep  which  would  die  very  shortly 
"  if  I  did  not  sell  them.  I  sell  those  sheep  at 
"  perhaps  five  shillings  apiece.  ( Q.)  How  is  it  as 
"  to  milch  cows  ?  {A.)  Milch  cows  milk  very  badly 
"  usually  ;  they  do  not  milk  so  well  in  this  neigh- 
"  bourhood  as  in  other  neighbourhoods.  (Q.)  Are 
"  their  teeth  affected  ?  {A.)  I  cannot  tell,"  and  so  forth. 
Those  are  the  statements  that  he  makes  as  to  the 
continuing  damage  ? — The  remarks  I  have  made 
apply  to  the  fact  that  I  believe  that  the  foundation  of 
the  great  damage  done  to  Sir  Richard  Brooke's  trees 
and  the  lai-ge  trees  around  was  laid  before  the  Act  of 
1863  ;  that  is  my  point  in  this  district. 

5438.  The  other  question  raised  by  Mr.  Holland's 
evidence  is  whether  there  is  not  continuing  damage 
which  affects  the  growth  of  young  trees  ? — My  own 
experience  with  regard  to  my  own  garden,  and  what 
I  have  seen  in  the  neighbourhood,  leads  me  to  say 
no  to  that.  Then  with  regard  to  the  Act  of  1874, 
that  Act  is  a  very  stringent  one,  and  has  cost  the 
trade,  I  estimate,  not  less  than  100,000/.  at  the 
present  time  ;  and  I  submit  that  this  ought  surely  to  be 
taken  as  strong  evidence  that  the  trade  as  a  'whole 
have  been  and  are  earnestly  and  anxiously  doing  their 
utmost  to  carry  out  not  only  the  letter  but  the  spirit  of 
the  Acts.  Not  only  have  the  Acts  forced  upon  the 
manufacturers  a  large  capital  expenditure,  but  they 
have  required  what  is  far  more  difficult  to  accomplish, 
namely,  the  educating  of  all  who  conduct  the  various 
operations  to  work  with  a  refinement  never  before 
attained  or  even  dreamt  of.  This  refinement  in 
working,  the  more  frequent  repair  and  stoppages  of 
plant,  and  increased  and  superior  supervision,  already 
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entail   a   heavy  extra  annual  charge,  while  at  the  J.  Brock,  Esq. 

same  time  a  serious  reduction  in  the  amount  of  work   

done  has  to  be  submitted  to.  In  many  works  the  7  Feb.  1877. 
searching  for  leaks,  examination  of  ch'mneys,  and 
general  supervision  of  escapes  has  become  an  estab- 
lished department.  In  the  works  managed  by  myself, 
the  examination  of  frft-naces  and  chimneys  is  a 
constant  daily  duty,  discharged  with  as  much  regu- 
larity as  the  ringing  of  the  works'  bell  or  the  keeping 
of  the  works'  ledger  ;  and  yet  it  has  been  found 
exceedingly  difficult  to  keep  within  the  limit  of 
the  Act  at  all  times.  The  escape  of  sulphurous  acid, 
sulphuric  acid,  and  oxides  of  nitrogen  in  the  sulphuric 
acid  manufacture  is  in  all  well-regulated  works 
exceedingly  small.  It  is  the  direct  interest  of  the 
manufacturer  that  it  should  be  so.  In  fact,  the 
sulphuric  acid  produced  by  the  combustion  of  the 
fuel  is  five  times  as  great  as  all  the  foregoing  gases 
put  together.  The  escape  of  chlorine  also  should  be 
exceedingly  small  when  due  diligence  is  used  in 
conducting  the  manufacture  ;  and  the  plant  is  suitably 
arranged  for  absorbing  as  closely  as  possible  the  last 
portions  of  the  gas.  There  is  as  a  rule  no  escape  of 
sulphuretted  hydrogen  from  alkali  works ;  it  arises 
either  from  acid  drainage  being  allowed  to  flow 
through  the  tank,  or  alkali  waste  deposited  in  the 
neighbourhood  of  the  works,  or  otherwise  mixed  with 
the  drainage  from  such  deposits.  I  consider  that 
alkali  waste  can  be  deposited  so  as  to  altogether  avoid 
nuisance  and  produce  a  minimum  of  drainage.  It 
is  certainly  desirable  that  acid  drainage  and  waste 
drainage  should  be  conveyed  in  separate  drains.  I 
consider  that  the  Act  of  1874  is  amply  sufficient  to 
effectively  deal  with  all  these  gases,  and  that  what  is 
really  required  is  not  a  more  stringent  Act  (for  I 
believe  that  a  more  stringent  Act  could  not  be 
worked),  but  more  inspection.  When  it  is  remem- 
bered that  since  the  first  appointment  of  inspectors 
the  alkali  trade  has  more  than  doubled  itself,  and  that 
by  the  Act  of  1874  inspection  has  been  extended  to 
other  gases  and  works,  it  will  be  seen  how  almost 
physically  impossible  it  is  for  one  man  to  efficiently  ^ 
inspect  a  large  district  like  that  which  includes 
Widnes  and  St.  Helen's.  Widnes  alone  requires  an 
inspector  and  St.  Helen's  another.  With  such  an 
increase  of  inspection,  coupled  with  the  efforts  which 
manufacturers  are  constantly  making  to  improve  both 
apparatus  and  processes,  all  ground  of  complains 
would  be  removed.  It  is,  however,  above  all  thingt 
necessary  that  inspectors  should  be  men  of  good 
scientific  attainment. 

The  witness  handed  in  the  following  statement : — 

Sulphurous  Acid. 

During  the  12  months  ending  December  31st,  1876, 
our  loss  of  sulphur  in  vitriol  making  has  been  an 
follows  : — 

Total  pyrites,  10,650  tons,  at 

45  ■  5%  net,  S  test  =      -    4846-    tons  sulphur. 
Total   pyrites,    25    tons  at 

46-0%  net,  S  test  =      -       11-5  do. 

Sulphur  sent  into  chambers  =  4857  *  5 
Sulphur  in  salt  cake, 

20,848    tons,  at 

97%  =     -       -  4557 
Sulphur  as  free  and 

in   HCl,  47„  on 

total  =      -       -  194-3 

  4751-3 
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„  ,  ,  ,  ,  .  lUb'2  tons  =  as  sul- 

Sulphur  sent  up  chmmeys  I       j^^^^^^^^  ^^.^ 

and  otherwise  lost  -       -j     212-4  tons 
Sulphur   in    fuel   used    in  r750  tons  =  as  sul- 
same  12  months,  =oO,000<      phurousacid,  1,500 
tons,  at  1-5%  S   -       -  ^  tooa 

b 


194 


MINUTES  OF  EVIDENCE  TAKEN  BEEOEE  THE 


J.  Brock,  Esq.      The  sulphurous  acid  escaping  from  the  chambers 
7  Peb~l"877     P^^^®*^  ^^^^        chimneys,  viz. : — 

  (a.)  12'  10"  diameter  at  test 

hole.    Speed  5  •  5  feet 

per  second       -       -  =  711  "37  cubic  feet  per 

second. 

{b.)  8'  6''  diameter  at  test 
hole.    Speed  5  •  5  feet 

per  second       -       -=:  255  ■  33  cubic  feet  per 

  second. 

Total  cubic  feet  per  second  =  966  •  70 


212  "4  tons  SO2  in  one  year  =  105 '6  grains  per 
second;  or,  dividing  this  by  966 '70  =  "1092  grains 
SO2  per  cubic  foot. 

5439.  You  heard  Mr.  Carey's  evidence  as  to  the 
improvements  that  have  been  made  in  what  I  think 
Ts^ere  called  the  muffle  furnaces  ? — Yes. 

5440.  You  have,  I  think,  something  similar,  and, 
according  to  Mr.  Carey,  something  as  economical  as 
those  improved  furnaces  which  he  has  introduced  ? 
—Yes. 

6441.  Are  all  your  furnaces  upon  the  improved 
method  ?— Not  all. 

5442.  How  many  furnaces  have  you  ? — We  have 
nine  furnaces,  I  think. 

5443.  How  many  of  those  are  working  upon  the 
improved  process  ? — Three. 

5444.  Is  it  your  intention  gradually  to  replace  the 
less  efficient  ones  ? — Yes ;  we  are  gradually  replacing 
them. 

5445.  In  how  much  time  do  you  think  they  will 
l;)e  in  ? — It  will  take  three  or  four  years  to  do  it. 

5446.  That  is  to  say,  when  they  get  into  a  bad 
condition,  instead  of  continuing  them,  you  will  replace 
them  by  the  improved  ones  ? — Yes  ;  we  replace  them 
sooner  than  we  should  do  except  for  this  fact,  that  we 
wish  to  reduce  the  escape  to  a  minimum. 

5447.  Do  you  agree  with  Mr.  Carey  that  as  some 
compensation  for  your  outlay  your  new  furnaces  work 
more  economically  than  the  old  ones  ? — No  ;  in  our 
own  case  the  new  furnaces  do  not  appear  to  save  fuel  as 
compared  with  the  old  ones ;  biit  I  ought  to  explain 
that  we  Avork  with  gas  and  not  with  fires.  Our 
saltcake  furnaces  are  all  heated  with  gas  produded 
by  Siemens'  producers,  and  not  by  direct  fire.  So  far 
I  have  not  perceived  that  we  have  gained  anything 
in  the  Avay  of  economy  of  fuel. 

5448.  Is  it  within  your  knowledge  that  all  the 
other  works  at  Widnes  have  commenced  adopting 
this  improved  system  of  plus-pressure  furnaces  ? — No  ; 
so  far  as  I  know  only  ourselves  and  Messrs.  Gaskell, 
Deacon,  and  Co.,  at  the  present  time,  at  Widnes,  and 
Mr.  Gamble  at  St.  Helen's. 

5449.  Do  you  consider  it  of  importance,  in  order 
that  effect  may  be  given  to  the  Act,  that  these 
improved  furnaces  or  similar  ones  (for  I  understand 
that  yours  are  not  absolutely  the  same  as  Mr.  Carey 
represented)  should  be  adopted  gradually  everywhere  ? 
— I  think  that  the  principle  of  plus-pressure  as 
applied  to  modern  furnaces  is  very  likely  to  be  the 
one  which  Avill  get  over  the  difficulty  of  leakages,  and 
extend  in  the  manufacture. 

5450.  Do  you  think  that  power  exists  under  the 
present  Act  to  use  what  I  may  call  a  gentle  and 
gradual  compulsion  to  the  manufacturers  who  are 
behindhand  in  applying  those  improvements  ? — I 
think  so.  I  think  that  the  very  fact  of  the  inspector 
going  round  and  telling  first  one  manufacturer  and 
then  another  what  he  perceives  in  different  works 
will  have  that  effect. 

5451.  Still  the  inspector  can  only  act  in  those 
particular  instances  where  he  finds  that  the  exact 
minimum  required  by  the  Act  has  not  been  complied 
with,  and  this  is  not  a  case  in  which  the  adoption  of 
the  best  process  is  required  ? — I  am  quite  aware  that 
the  clause  of  the  Act  speaking  of  the  best  practicable 
means  does  not  extend  to  muriatic  acid. 

5452.  Therefore,  do  you  think  that  you  would 
extend  the  means  of  compelling  the  more  backward 


manufacturers  and  exempt  those  who  were  more 
forward  in  adopting  improvements  ? — I  think  in  this 
way,  this  leakage  from  the  furnace  is  a  difficulty  with 
every  manufacturer,  and  we  find  great  difficulty  in 
complying  with  the  Act  in  consequence.  The  inspec- 
tor must  necessarily  test  the  chimneys  of  every  manu- 
facturer, and  thus  knows  what  progress  each  one  is 
making  in  the  way  of  reducing  his  escapes ;  where 
progress  is  being  made  the  inspector  naturally  inquires 
how  it  is  being  done,  and  tells  this  to  other  manu- 
facturers ;  in  that  way,  I  think  that  the  extension  of 
this  pi'inciple  will  come  about. 

5453.  Do  you  think  that  the  inspectors  have  any 
great  difficulty  in  ascertaining  whether  with  respect 
to  the  escape  of  hydrochloric  acid  the  requirements 
of  the  Act  are  complied  with  ? — I  do  not  think  so. 

5454.  I  am  not  sure  whether  I  quite  understand, 
but  you  may  have  seen  the  syllabus  of  Mr.  McTear's 
evidence,  in  which  he  states  that  not  only  do  the 
chimneys  show  different  results,  but  different  parts  of 
the  chimneys  ? — Yes  ;  but  there  is  this  remarkable 
fact,  I  think,  that  you  may  test  a  chimney  in  four 
different  places,  and  if  you  will  take  the  average  of 
all  four  of  those  test  holes  you  will  find  that  it  agrees 
remarkably  with  the  average  of  any  one.  So  that 
you  get  a  pretty  uniform  result. 

5455.  You  say  that  the  Act  of  1874  is  sufficient 
to  deal  effectively  with  all  those  gases,  and  amongst 
those  gases  you  include  one  which  may  not  be  so 
injurious  to  property  and  to  vegetation  as  it  is  offen- 
sive to  daily  life  and  perhaps  injurious  to  health  ;  I 
mean  sulphuretted  hydrogen.  Now  sulphuretted  hydro- 
gen is  mainly  generated  from  the  waste  heaps,  if 
not  entirely  so,  I  think  you  say,  in  your  neighbour- 
hood ? — Yes. 

5456.  Are  you  of  opinion  that  under  the  present 
Act  they  are  beyond  the  control  of  the  inspectors  ? 
— I  have  not  so  considered  it.  I  thought  that  the 
words  of  that  clause  "  the  best  practicable  means " 
included  sulphuretted  hydrogen. 

5457.  And  you  would  not  limit  "  the  works " 
simply  to  the  works  that  are  popularly  so  called, 
but  you  would  consider  all  places  of  deposit  of  waste, 
as  for  the  purposes  of  the  Act,  works,  v/ould  you  not  ? 
— I  have  so  considered  it  in  my  own  case. 

5458.  Mr.  Fletcher,  I  think,  is  your  inspector  ? — 
Yes. 

5459.  Has  he  ever  communicated  with  you  about 
yoiir  Avaste  heaps,  to  which  I  know  you  have  paid 
very  great  attention  ? — I  think  not.  I  believe  that 
he  never  had  any  occasion. 

5460.  Have  you  known  him  interest  himself  in 
the  subject  at  Widnes  ? — I  believe  that  he  has 
inspected  the  great  waste  heaps  of  Widnes. 

5461.  Have  you  never  heard  him  express  an 
opinion  that  they  were  not  within  his  power  ? — No, 
I  have  not. 

5462.  If  they  are  not,  is  it  your  opinion  that  the 
Act  should  be  amended  so  as  to  bring  them  within 
its  operation  ? — I  am  rather  of  opinion  that  the  Act 
would  be  better  amended  so  as  to  bring  those  Avaste 
heaps  within  its  operation.  At  the  same  time  in 
Widnes  the  sanitary  authorities  are  looking  after 
the  waste  heaps. 

5463.  ( Viscount  Midleton^  You  are  of  opinion, 
I  understand,  that  legislation  was  originally  necessary, 
but  that  it  has  now  reached  its  practicable  limits  ? — 
I  think  it  has  for  the  present.  I  think  that  we  are 
not  ready  yet  for  a  stricter  limit  for  the  emission  of 
hydrochloric  acid  than  the  ^^ths  of  a  grain. 

5464.  Is  it  not  a  fact  that,  wherever  this  gentle 
pressure  has  been  applied  by  legislation,  science  has 
responded  to  it  and  put  you  in  possession  of  means 
to  meet  the  requirements  ? — So  it  has,  and  I  am 
prepared  to  say  that  I  think  the  Acts  of  1863  and 
1 S74  have  done  very  great  good ;  but  of  course  the 
progress  under  the  Act  of  1863  was  very  much  more 
rapid  than  it  possibly  can  be  now.  The  Act  of  1874 
was  a  refinement  on  a  refinement,  and  the  progress 
therefore  must  be  very  much  slower,  and  I  consider  that 
the  Act  of  1874  has  not  had  a  fau'  trial,  and  that  the 
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present  agitation  is  neither  fair  to  the  inspectors  nor 
to  the  manufacturers. 

5465.  Have  not  the  improvements  which  have  been 
made  tended  to  more  economical  working  as  well  as 
to  a  better  condition  of  the  atmosphere  ? — They  have 
tended  to  a  greater  saving  of  muriatic  acid,  but  I 
consider  that  they  have  increased  the  cost  of  the 
production  of  sulphate  of  soda. 

5466.  (^Chairman.)  Does  the  one  balance  the  other  ? 
— I  do  not  think  so  in  my  own  case. 

5467.  ( Viscount  Midleton.')  You  have  given  us 
the  experience  of  well-regulated  and  carefully-con- 
ducted works.  I  suppose  you  would  not  deny  that 
there  are  many  chemical  works  which  are  neither 
well  regulated  nor  carefully  conducted  ? — Unfortunately 
there  are. 

5468.  In  the  cases  of  ill-regulated  works,  or  works 
of  which  the  owners  are  careless,  would  an  increased 
staff  of  inspection  by  itself  be  sufScient  to  remedy 
the  defects  ? — I  think  it  would  be  at  present.  I 
think  that  the  great  thing  is  to  bring  all  manufac- 
turers up  to  the  standard  of  the  present  Act. 

5469.  I  should  like  to  get  from  you  an  opinion  upon 
a  subject  which  has  been  mentioned  by  some  previous 
witnesses,  and  that  is  with  regard  to  the  sulphuretted 
hydrogen  at  Widnes ;  do  you  agree  with  the  evidence 
that  we  have  heard  that  a  considerable  amount  of 
the  annoyance  which  is  experienced  at  Woolton  and 
places  nearer  Liverpool  is  experienced  in  consequence 
of  the  escape  of  sulphuretted  hydrogen  and  not  of 
other  gases  ? — I  think  almost  entirely  so. 

5470.  I  see  that  you  say  it  is  possible  to  dispose 
of  alkali  waste  in  such  a  manner  as  to  render  it 
almost  harmless  ;  that  is  by  packing  it  closely,  I  sup- 
pose ? — Yes.  I  refer  to  the  general  way  in  which  the 
waste  is  laid  down  ;  it  must  be  laid  down  closely,  and 
T  think  that  waste  heaps  as  a  rule  should  be  covered. 

5471.  There  is  at  present  no  legislative  enactment 
which  compels  that,  is  there  ? — No,  nor  do  I  think 
it  is  necessary. 

5472.  At  the  same  time  a  large  amount  of  waste 
is  deposited,  is  it  not,  in  a  very  careless  manner  ? — 
It  has  been,  certainly,  but  I  think  that  very  much 
greater  care  is  being  taken  in  the  depositing  of  waste 
at  Widnes  now.  But  the  complaints  with  regard  to 
the  sulphuretted  hydrogen  arise  mainly  from  the 
passage  or  the  leakage  of  acid  into  the  waste  and 
into  the  drainage  proceeding  from  the  waste  heaps. 

5473  Are  there  no  legislative  f)rovisions  at  present 
for  the  provision  of  separate  channels  for  the  convey- 
ance of  acids,  and  for  the  conveyance  of  the  liquor 
from  the  waste  heaps  ? — No ;  but  there  are  some 
provisions,  I  think,  under  the  Sanitary  Acts. 

5474.  Would  you  not  think  it  desirable  that  there 
should  be  some  such  provisions? — I  think  if  there 
was  an  enactment  obliging  manufacturers  to  convey 
their  acid  drainage  away  in  separate  drains  it  would 
be  desirable.  TJiere  must  be  some  such  enactment, 
because,  to  take  our  own  case,  we  drain  directly  under 
the  North-Western  Railway  and  Canal  into  the  River 
Mersey.  We  have  only  one  drain  for  our  works 
drainage  and  the  drainage  from  our  waste  heaps.  If 
we  were  to  approach  the  North-Western  Railway  for 
permission  to  make  another  drain,  in  order  to  separate 
the  two  drainages,  they  would  immediately  say  "  No." 
But  if  we  could  approach  them,  having  power  to  make 
such  a  drain,  at  our  own  expense,  and  if  we  damaged 
their  property  settle  by  arbitration,  that  would  be 
quite  another  thing. 

5475.  Do  you  think  it  would  be  desirable  to  give 
the  inspectors  the  same  power  with  regard  to  the 
deposit  of  alkali  waste  as  they  have  at  present  with 
regard  to  the  escape  of  acid  gases  ? — I  think  the 
power  that  might  be  given  to  the  inspector  would  be, 
if  he  found  a  nuisance  arising  from  a  waste  heap,  and 
called  the  attention  of  the  manufacturer  to  it,  to  say, 
"  You  have  not  taken  the  proper  and  the  best  practic- 
able means  here  to  avoid  that  nuisance." 

5476.  ( Chairman:)  You  think  that  they  have  that 
power  under  the  Act  ? — I  have  always  considered  it 
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so,  but  I  know  that  the  inspectors  themselves  are  in  j_  Brock,  Esq, 
vety  great  doubt  upon  that  point.   

5477.  {Mr.  Stevenson.)  You  have  no  difficulty  in     7  Feb.  1877. 

getting  ground  for  the  deposit  of  your  waste  near   

your  works,  I  suppose  ? — No ;  we  have  leased  some 

ground  from  Sir  Richard  Brooke,  which  will  last  us 
some  14  or  15  years.  ^ 

5478.  You  pay  him  rent  for  that  deposit,  I 
presume  ? — We  pay  him  a  sum  down,  and  have  done 
with  it. 

5479.  What  is   the  amount  per  acre? — 80Z.  per 
acre. 

5480.  You  rent  other  land,  do  you  not,  from  Sir 
Richard  Brooke? — Yes,  on  a  building  lease. 

5481.  Was  that  land  previously  a  deposit  ground  ? 
— Part  of  that  land  had  waste  deposited  upon  it  by 
Messrs.  Gaskell,  Deacon,  and  Company. 

5482.  In  your  case,  what  rent  do  you  pay  for  that 
building  ground  now  ? — For  the  building  ground  we 
pay  at  the  rate  of  50/.  an  acre. 

5483.  Therefore  you  are  in  a  favourable  position, 
having  a  deposit  ground  for  waste  which  is  under 
your  own  control  ? — Yes ;  and  my  object  in  getting 
that  deposit  ground  near  was  to  have  it  under  my 
own  control. 

5484.  Are  other  manufacturers  at  Widnes  in  the 
same  favourable  circumstances  for  controlling  their 
deposit  ? — No,  they  are  not. 

5485.  What  do  they  do  then  ? — The  bulk  of  the 
manufacturers  of  Widnes  send  their  waste  to  Ditton 
Marsh  under  an  arrangement  with  Messrs.  John 
Hutchinson  and  Company. 

5486.  Do  Messrs.  Hutchinson  and  Company  under- 
take the  depositing  of  the  waste  from  a  number  of 
different  works  ? — They  do. 

5487.  Can  you  lax  the  responsibility  of  the  proper 
deposit  of  that  waste  upon  any  one  person  ? — In 
this  particular  case  it  would  have  to  be  fixed  upon 
the  person  who  undertakes  the  deposit  of  the  waste. 

5488.  (Chairman.)  Is  there  a  part  appropriated  to 
each  person's  waste,  or  is  it  all  laid  indiscriminately  ? 
— All  indiscrimiuately. 

5489.  (Mr.  Stevenson.)  In  that  case  the  inspector 
would  not  know  the  one  manufactui'er  to  whom  he 
could  look  for  the  proper  deposit  of  the  waste  ? — In 
that  case  he  would  not. 

5490.  May  not  that  be  the  reason  why  the  inspec- 
tors doubt  whether  the  Act  of  1874  meets  all  cases 
of  waste  deposit  ? — Very  justly  so ;  it  may  be  so. 

5491.  Would  you  recommend  that  whoever  is  the 
actual  depositor  of  the  waste  should  be  responsible 
for  its  proper  deposit,  whether  he  has  manufactured 
that  waste  or  not  ? — I  think  so.  I  think  whoever 
undertakes  the  deposit  of  the  waste  is  bound  to  see 
that  it  is  laid  in  a  proper  way. 

5492.  I  think  we  had  evidence  before  us  at  Liver- 
pool that  some  of  the  waste  from  the  Liverpool  alkali 
works  was  taken  a  long  distance  back,  and  deposited 
many  miles  away  from  the  works  ? — I  believe  it  is  so. 

5493.  In  such  a  case  as  that  there  is  no  provision 
for  the  proper  deposit  of  that  waste  ? — No.  The 
case  is  a  little  different  at  St.  Helen's,  for  many  manu- 
facturers at  St.  Helen's,  I  think,  have  their  own 
deposits,  but  not  all.  In  some  cases  it  is  taken  by 
the  manufacturer  and  deposited  on  his  own  land, 
and  he  takes  the  waste  from  two  or  three  others, 

5494.  You  think  that  a  divided  responsibility  is  not 
for  the  public  interest  ? — I  do  not  think  it  is.  I 
would  rather  that  the  manufacturer  should  bear  his 
own  responsibility. 

5495.  We  are  not  to  presume  that  all  the  saltcake 
furnaces  at  Widnes  are  muffle  or  closed  furnaces  ? 
— No  ;  in  our  own  works  they  are  not  all  so  ;  we 
have  three  open  roasters. 

5496.  That   is   to    say,  the   new  plus-pressure 
principle  has  no  applicability  to  them  ? — No. 

5497.  And  sixch  furnaces  do  not  need  it — No. 

5498.  Wliat  proportion  of  the  furnaces  at  Widnes 
are  upon  the  close  principle  ? — I  should  think  80  or 
90  per  cent,  are  on  the  close  principle. 

5499.  With  regard  to  those  80  or  90  per  cent,,  you 
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J.  Brock,  Esq.  expect  in  course  of  time  that  the  improved  principle 

  -will  be  applied  ? — I  think  so.    I  think  it  is  probable. 

7  Feb.  1877.  550O.  You  mentioned  that  the  Alkah  Act  of  1874 
did  not  apply  the  principle  of  the  best  practicable 
means  to  the  muriatic  acid  ? — So  1  have  read  it. 

5501.  Would  you  suppose  that  the  reason  for  that 
would  be  that  in  Ihe  case  of  muriatic  acid  it  was 
practicable  to  employ  a  standard  test  ? — Quite  so. 

5502.  Whereas  with  regard  to  the  other  gases 
experience  had  not  yet  justified  the  enactment  of  a 
standard  test? — Yes. 

5503.  Would  you  propose  that  the  muriatic  acid 
should  be  subject  not  only  to  the  double  test  of  5  per 
cent,  escape  and  two  tenths  of  a  grain  dilution,  but 
that,  in  addition  to  that,  the  best  practicable  means 
should  be  used  ? — No  ;  I  think  that  the  present  Act 
of  1874  should  stand,  and  that  that  is  quite  sufficient 
with  regard  to  muriatic  acid. 

5504.  Would  you  look  forward  to  the  time  when  a 
definite  standard  may  be  applied  to  other  gases  ? — I 
do  look  forward  to  the  time  when  a  definite  standard 
may  be  applied  to  other  gases,  but  I  do  not  think  that 
at  present  we  have  sufficient  information  to  enable 
us  to  name  the  figure. 

5505.  {P7-ofessoi-  Roscoe.)  With  regard  to  that 
point  upon  which  Mr.  Stevenson  has  just  asked  you, 
do  you  agree  with  one  or  other  of  the  previous  wit- 
nesses who  stated  that  in  some  cases  the  chimney 
gases  had  been  diluted  with  air ;  is  it  within  your 
knowledge  that  such  has  been  the  case  ? — Yes. 

5506.  Do  you  look  upon  that  as  an  evasion  of  the 
two  tenths  in  the  Act  of  1874  ?— I  should  hardly  call 
it  an  evasion,  although  it  is  not  a  practice  which  I 
should  myself  adopt. 

5507.  Can  you  suggest,  if  you  would  not  adopt  it 
yourself,  any  means  by  which  such  a  plausible  evasion, 
or  such  a  treatment  of  the  chimney  gases,  could  be 
avoided  ? — Only  by  a  careful  regulation  of  the  furnaces 
to  prevent  escape  from  them  being  so  high  that  the 
chimney  was  above  the  limit  of  the  Act,  and  unless 
you  could  dilute  the  gases  by  turning  in  more  furnace 
draught  into  the  various  chimneys.  In  our  own 
works  we  turn  our  muriatic  acid  draughts  both  from 
the  condensers  and  from  the  saltcake  furnaces  into 
two  chimneys. 

5508.  You  have  taken  much  trouble  with  your 
chimneys,  and  have  regular  testings,  I  believe  ? — 
Daily  testings. 

5509.  Has  your  experience  with  regard  to  those 
daily  testings  and  with  regard  to  the  testings  of  the 
inspector  been  that,  when  the  inspector  has  found 
too  large  a  quantity  of  escape  in  your  chimneys,  this 
extra  amount  can  be  usually  traced  to  some  accident 
or  to  some  escape  in  the  works  ? — It  can  always,  and 
in  our  own  case  has  always  been  traced  to  some 
slight  leakage  in  the  furnace. 

5510.  So  that  pr.actically  the  inspector's  test  does 
give  you  evidence  of  an  escape  which  you  otherwise 
might  not  have  obtained  ? — Yes. 

55 1 1 .  So  that  so  far  these  chimney  tests  are  really 
of  value  ? — Of  great  value. 

5512.  And  you  would  not  propose  then  to  sub- 
stitute for  those  tests  any  tests  in  the  flues  ? — I  would 
not.  I  think  that  the  passing  from  the  chimney  to 
the  flues  would  complicate  matters  immensely  and 
give  the  inspectors  a  great  deal  of  unnecessary  work. 

5513.  Is  it  your  impression  also  that  by  improving 
the  plus-pressure  furnace,  and  by  Hargreaves's  process, 
the  condensation  will  in  future  years  be  even  better 
than  you  are  able  to  get  it  now  ? — I  think  it  will. 

■5514.  What  reasons  have  you  for  believing  that 
to  be  so  ? — Not  that  the  condensation  will  be  better  ; 
we  have  no  difficulty  with  the  condensation ;  the 
difficulty  is  the  escape  from  the  furnace,  but  I  think 
that  the  adoption  of  the  plus-pressure  and  perhaps 
Hargreaves's  process  will  lessen  this  escape. 

5515.  With  regard  to  the  sulphuretted  hydrogen, 
do  I  understand  you  to  say  that  the  sanitary  autho- 
rities at  Widues  look  after  the  waste  at  present  ? — 
■yhey  do  ;  they  make  a  regular  inspection,  and  they 


have  also,  I  believe,  made  a  report  to[Dr.  Angus  Smith 
upon  the  subject. 

5516.  Is  that  inspection  in  your  opinion  sufficient 
or  insufficient  ? — I  think  it  sufficient,  but  it  is  only 
recent.    The  first  report  was  made  in  May  1876. 

5517.  Did  not  a  fatal  accident  occur  in  Widnes 
recently,  probably  from  sidphuretted  hydrogen  escape  ? 
—Yes. 

5518.  Does  not  that  show  you  that  the  inspection 
by  the  local  sanitary  authorities  is  not  sufficient  ? — It 
occurred  at  a  works  where  waste  had  been  laid  round 
the  works,  and  the  acid  was  running  into  the  waste. 
The  manager  himself  who  permitted  it  and  a  workman 
were  the  sufferers. 

5519.  You  mean  that  the  local  authorities  had 
nothing  whatever  to  do  with  it,  and  the  accident 
occurred  on  a  portion  of  the  works  of  which  the 
local  authorities  were  not  the  inspectors  ? — Yes. 

5520.  Do  you  think  that  it  would  be  possible  for 
you  in  your  works  to  regenerate  the  suljihur  from 
your  yellow  liquors  that  run  away  through  this  single 
drain  that  you  have  spoken  of  ? — I  do  not  think  it 
would  be  impossible  to  do  it. 

5521.  But  in  your  case  I  suppose  the  nuisance 
from  the  sulphuretted  hydrogen  evolved,  unless  it 
becomes  mixed  with  acid,  is  very  small  ? — Extremely 
small. 

5522.  You  run  nearly  directly  into  the  river  ? — It 
is  a  short  distance  to  run,  but  our  drainage  is  small 
ifwing  to  the  fact  that  our  waste  is  laid  very  closely 
with  the  view  of  getting  a  minimum  of  drainage,  and 
we  do  at  times,  in  fact  we  are  doing  it  at  this  moment, 
run  a  small  quantity  of  very  dilute  acid  through  the 
same  drain.  It  is  so  dilute,  however,  that  there  is 
scarcely  any  evolution  of  sulphuretted  hydrogen  ; 
but  there  is  a  certain  deposit  of  sulphur,  and  I  have 
tested  the  atmosphere  all  round  the  waste  heaps  in 
the  neighbourhood,  and  also  round  this  very  drain, 
with  moistened  lead  paper,  and  have  had  some 
difficulty  really  in  obtaining  any  effect. 

5523.  {Professor  Abel.)  I  suppose,  however  perfect 
the  alkali  waste  is  laid,  there  always  will  be  some 
amount  of  drainage  ? — Yes. 

5524.  Do  not  you  think  it  is  to  be  hoped  that  a 
process  may  be  adopted  to  treat  that  drainage  so  as 
to  avoid  a  nuisance  from  it  ? — Yes  ;  ceitainly  all  the 
leading  manufacturers  would  be  very  ready  to  adopt 
a  process  which  would  be  shown  to  us  to  be  univer- 
sally applicable ;  there  are  difficulties  about  all  the 
existing  processes.  They  are  liable  to  make  a  certain 
nuisance,  and  are  not  such  perfect  processes  that 
they  are  suitable  to  be  put  into  the  hands  of  every- 
body. 

5525.  If  waste  can  be  so  laid  that  you  can  really 
deal  with  that  portion  which  finds  exit  from  the  waste, 
there  is  a  greater  prospect  of  a  process  of  that 
description  becoming  manageable,  is  there  not  ? — I 
think  there  is. 

5526.  With  the  present  description  of  furnaces  a 
very  large  crack  might  give  rise  to  a  very  big  leak, 
which  might  escape  the  detection  even  of  the  inspector, 
and  might  accidentally  do  a  very  considerable  amount 
of  mischief  or  exceptional  mischief  in  the  neighbour- 
hood, at  a  considerable  distance,  might  it  not  ? — Of 
course  you  are  always  liable  to  accidents,  but  they 
are  very  rare.  I  have  never  had  such  an  accident 
that  I  remember  in  our  own  works. 

5527.  Not  with  the  present  close  furnace  ? — No ; 
not  to  give  rise  to  such  a  large  escape.  I  have  had 
leakages  that  have  put  me  over  the  limit  of  the  Act, 
over  two  tenths. 

5528.  If  you  detected  it  of  course  you  would  arrest 
the  working  immediately  ? — You  would  first  seek 
out  the  leak  ;  you  cannot  find  the  leak  if  you  stop  the 
furnace.  You  have  to  trace  it  back,  but  that  is  done 
immediately. 

5529.  So  that  some  such  considerable  mischief  as 
has  been  described  as  occasionally  occurring  at  a 
considerable  distance  from  the  works  might  occur 
even  at  the  present  time,  and  be  really  for  a  time  oi^t 
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of  the  control  of  the  manufactui'er  altogether  ? — Jnst 
for  a  short  time. 

5530.  But  there  would  be  no  doubt  that  it  would 
be  speedily  discovered  and  could  be  arrested  ? — Yes. 

5531.  But  with  your  new  description  of  furnaces, 
to  which  you  have  now  given  a  considerable  trial, 
leakages  of  that  description  could  not  take  place,  could 
they  ? — No.  unless  indeed  you  had  two  or  three 
bricks  tumble  out,  Avhich  is  most  unusual,  not  more 
than  one  case  in  live  hundred  ;  but  the  ordinary 
leakages  or  cracks  in  the  breaks  or  joints  in  the 
brickwork  cannot  do  any  considerable  amount  of 
damage ;  they  are  very  easily  remedied. 

5532.  [Professor  Williamson.)  I  observe  that  you 
name  the  sum  of  200,000/.  as  representing  the  ex- 
pense which  was  incurred  by  tlie  manufacturers  in 
cairying  out  the  provisions  of  the  Act  of  1863,  and  a 
further  sum  of  100,000/.  as  the  additional  expense  for 
the  Act  of  1874.  I  presume  that  these  figures  are 
your  estimate  of  the  capital  laid  out  in  a  more  or  less 
remunerative  manner,  and  not  of  a  loss  which  you 
conceive  has  fallen  upon  the  manufacturers? — It  is 
my  estimate  of  the  capital  which  has  been  laid  out  to 
eflect  improvements  and  to  bring  manufacturers  up  to 
the  standard  of  the  Act,  and  therefore  a  manufacturer 
has  to  make  his  profit  on  that  additional  capital.  I 
perhaps  ought  to  say  that  many  of  my  fellow  manu- 
facturers consider  that  I  have  very  considerably 
under  estimated  the  outlay. 

5533.  I  understand  that  you  consider  that  the  in- 
spection by  competent  officers,  who  are  so  circum- 
stanced that  they  can  become  accurately  cognizant 
of  the  particulars  of  the  works,  is  upon  the  whole  in 
many  respects  advantageous  to  the  manufacturers  ?  — ■ 
I  do  think  so. 

5534.  And  that  the  thing  which  the  manufacturers 
wish  to  be  avoided  is  that  an  unduly  hasty  pressure 
should  be  exerted  upon  them,  so  as  to  require  them  to 
do  more  than  they  can  find  the  means  of  doing 
eificiently  by  available  appliances  ? — Yes. 

5535.  You  think  that  vei-y  competent  inspectors  in 
greater  number  are  likely,  upon  the  whole,  under  the 
Act  of  1874,  to  meet  the  mutual  requirements  in  that 
matter  ? — I  do. 

5536.  A  previous  witness  drew  attention  to  one 
point  upon  which  I  should  be  glad  if  you  would  favour 
the  Commission  with  your  opinion  ;  and  that  is,  that 
in  his  opinion,  as  I  understood  him,  it  might  be  more 
equitable  that  the  inspectors  should  take  cognizance, 
not  of  the  extreme  amount  of  impurity  in  the  gas 
at  any  one  time,  but  rather  of  the  average  ? — That  is 
my  view. 

5537.  You  would  be  in  favour  of  it  being  treated 
in  that  way  ? — Yes. 

5538.  {Chairman.')  I  suppose  within  certain  limits  ? 
— Yes.  In  answering  that  question,  I  may  say  that 
during  the  last  six  months  I  have  been  more  than 
once,  in  fact  many  times,  over  the  limit  of  the  Act 
through  those  small  leakages,  and  they  have  been 
discovered  and  stopped  ;  but  taking  the  average  for 
the  six  months,  I  have  been  below  the  two  tenths  of 
a  grain  in  the  whole  of  the  works. 

5539.  [Professor  Williamson.)  Is  it  not  to  some 
extent  desirable  on  behalf  of  the  manufacturers  that 
even  temporary  deviations,  not  sufficient  to  bring  up 
the  impurity  to  an  average  of  amount  beyond  what  is 
allowed  in  successful  working,  should  be  noticed  and 
recorded  by  the  inspectors,  so  as  to  give  the  manu- 
facturers an  opportunity  of  knowing  as  accurately  as 
possible  how  far  their  wishes  and  their  orders  are 
being  cai-ried  out  by  their  subordinates,  and  how  far 
things  are  being  kept  in  thoroughly  efficient  order  ? — 
Yes  ;  in  our  own  works  such  a  record  is  kept  of  all 
our  testings  (whether  high  or  low  it  makes  no 
matter),  and  is  open  to  the  inspection  of  the  in- 
spector, if  he  chooses,  whenever  he  comes.  Mr. 
Fletcher  has  seen  our  book. 

5540.  He  has  therefore  cognizance  of  temporary 
deviations  through  the  information  which  he  got  from 
the  book  ? — Undoubtedly.  If  the  Commission  wish 
I  am  quite  prepared  to  show  them  by  chart  what  has 
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been  the  state  of  our  testings,  showing  our  deviations  J.  Brock,  Esq. 
during  the  last  six  months.   

5541.  (Admiral  Hornbij.)  You  state  that  the  Act  ^^Feb^m7. 
of   1874  has   practically  obliged    manufacturers  to 
endeavour  to  limit  their  escapes  to  an  average  of  2j 

per  cent.  Instead  of  merely  an  endeavour,  I  under- 
stand from  what  you  say  that  you  have  succeeded  in 
obtaining  that  average  ? — It  is  quite  true  that  in  our 
own  case  we  have  succeeded  iu  obtaining  that  average, 
but  I  think  that  the  Act  presses  a  little  unequally  on 
the  manufacturer,  and  that  in  certain  cases  the  manu- 
facturer, in  order  to  reach  the  limit  of  two  tenths, 
would  have  tr)  carry  his  condensation  considerably 
beyond  95  per  cent.  I  may  say  that  in  my  own  case 
I  estimate  from  my  chimney  testings  that  my  con- 
densation has  been  97  per  cent. 

5542.  Still  is  it  not  an  unfair  thing  to  a  manufac- 
turer who  conducts  his  work  properly,  and  therefore 
the  cost  of  whose  produce  must  be  higher,  that 
possibly  bad  works  should  be  producing  their  stuff 
cheaper,  and  not  be  brought  up  to  the  level  of  well- 
managed  works  ? — I  think  that  all  works  should  be 
brought  up  to  the  limit  of  the  Act,  and  I  look  forward 
to  that  being  done  if  we  can  have  proper  inspectors 
appointed. 

5543.  You  think,  therefore,  that  the  inspection,  if 
properly  conducted,  would  have  the  effect  of  bringing 
up  tho,<e  works  to  the  standard  required  by  the  Act  ? 
— I  think  so. 

5544.  You  have  opinions  of  your  own,  have  you 
not,  as  to  how  the  payment  of  inspection  should  be 
done  ? — I  think  that  the  insiiectors  should  be  paid  as 
they  are  paid  at  present,  by  the  Government. 

5545.  You  have  given  us  some  information  upon 
the  subject  of  the  sanitary  authorities  moving  about 
those  waste  heaps.  Have  there  been  any  actual 
steps  or  any  proceedings  taken  by  the  sanitary  autho- 
rities within  your  knowledge  against  any  of  those 
heaps  ? — No  proceedings  have  been  taken,  but  I 
believe  I  am  correct  in  saying  that  a  remonstrance 
has  been  made  in  one  case  where  the  waste  was  badly- 
laid. 

5546.  And  that  remonstrance  probably  produced 
good  results  ? — No  doubt. 

5547.  Do  you  remember  hearing  at  Liverpool 
several  statements  by  people  that  they  had  observed 
more  escape  of  hydrochloric  acid  or  gases  generally 
on  Sunday  than  on  any  other  day  ? — Yes,  I  heard 
that  statement. 

5548.  Do  you  agree  in  that  opinion  or  not  ? — 
From  my  own  observation  I  do  not  agi'ee  in  that 
opinion.  If  such  a  thing  has  occurred,  it  could  only 
have  occurred  from  carelessness  in  allowing  the  fur- 
naces to  be  started  on  the  Sunday  afternoon,  before 
the  condensers  were  watered. 

5549.  It  wovdd  probably  proceed  from  less  good 
supervision  on  the  Sunday  ? — Yes,  it  must  have  been 
so. 

5550.  Do  you  in  your  own  works  work  on  a  Sun- 
day ? —  We  do  not  work  the  great  bulk  of  our  manu- 
facturing operations  on  a  Sunday.  You  must  be 
aware,  however,  that  the  vitriol  manufacture  cannot 
well  be  stopped ;  it  must  go  on ;  but  we  generally 
stop  about  7  o'clock  on  the  Saturday,  and  begin  again 
towards  5  or  6  on  the  Sunday  afternoon,  and  in  the 
intervening  time  only  4  per  cent,  of  our  men  are  at 
work. 

5551.  Surely  that  is  very  much  for  the  benefit  of 
your  workmen  ? — I  think  it  is  so  morally  and  physi- 
cally. 

5552.  Morally  certainly,  and,  I  daresay,  physically ; 
but,  although  you  may  lose  something  by  it,  do  you 
not  think  it  is  possible  that  you  recoup  it  by  the 
increased  vigour  of  the  men  ? — We  certainly  do  lose 
by  it,  because  we  arc  not  able  to  turn  out  so  much 
from  our  plant  as  a  manufacturer  does  who  works 
right  through.  At  the  same  time  I  think  that  the 
rest  of  the  Sabbath  is  necessary  for  the  workmen, 

5553.  Do  you  think  it  would  be  any  hardship  if 
such  a  rule  were  made  compulsory  upon  alkali  works, 
that  there  should  be  that  respite  from  work  from  the 
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J.  Brock,  Esq.  evening  of  Saturday  to  the  evening  of  Sunday  ? — I 

  should  hardly  like  to  see  it  made  compulsory  on 

7  Feb.  1877.    alkali  works  only.    1  think  if  there  was  legislation 
with  regard  to  all  trades  it  would  be  quite  right. 

5554.  I  suppose  in  some  it  would  be  impossible, 
would  it  not ;  in  the  blast  furnaces  you  could  not  do 
it  ? — No  ;  and  in  the  same  way  with  the  sulphuric 
acid  manufactiu-e  in  our  own  works  you  could  not  do 
so.  You  must  make  allowances ;  the  thing  would 
have  to  be  done  in  a  reasonable  way. 

5555.  On  the  subject  of  the  supply  of  water  at 
Widnes,  generally  speaking,  are  you  well  supplied 
with  water  ? — At  the  present  moment  Widnes  is  very 
well  supplied  with  water,  because  the  new  works  are 
now  coming  into  operation.  Two  or  three  years  ago 
Widnes  was  rather  scarce  of  water  from  the  town 
supply,  and  those  woi'ks  where  they  had  only  the  town 
supply  of  course  were  rather  in  difficulties  at  times. 

5556.  Are  you  yourselves  independent  of  the  town 
supply  ? — We  are  quite  independent  of  the  town 
supply ;  we  have  bore  holes  and  wells  sunk  into  the 
red  sandstone  which  give  us  an  abundant  supply  of 
water. 

5557.  Have  you  done  that  lately  ? — At  the  very 
first  beginning  of  the  works  we  sunk  a  well ;  in  fact 
it  was  the  first  thing  we  did;  and  within  the  last 
18  months  or  two  years  we  have  sunk  another,  a  very 
large  one. 

5558.  [M?-.  Wilbraham  Egerton.)  In  coming  to 
the  calculation  of  100,000/.  having  been  spent  by  the 
trade,  do  you  consider  that  to  have  been  distributed 
pretty  equally  over  the  trade,  or  has  that  sum  been 
spent  only  by  certain  works  ? — 1  have  no  doubt  that 
a  larger  proportion  has  been  spent  by  some  manu- 
facturers than  others,  but  still  it  has  been  distributed 
over  the  whole  trade  generally. 

5559.  How  much  do  you  consider  would  be  neces- 
sary in  order  to  bring  up  the  other  works  to  the 
requirement  of  the  Act? — That  I  am  not  able  to 
answer.  I  am  not  sufficiently  cognizant  of  the  exact 
condition  of  the  apparatus  in  all  the  other  works  to 
answer  that  question. 

5560.  I  want  to  know  how  you  got  at  that  sum  ? — ■ 
Because  I  know  what  has  been  done  very  much 
thi'ough  the  trade,  but  I  do  not  know  what  requires 
to  be  done  ;  that  is  another  thing.  When  alterations 
are  made,  and  new  apparatus  is  erected,  you  can  see 
it,  but  you  cannot  always  tell  exactly  what  is  the 
state  of  the  man's  works  unless  you  make  a  careful 
survey  to  know  what  should  be  done. 

5561.  With  regard  to  the  conveyance  of  the  liquor 
as  far  as  I  understand,  you  recommend  that  the  waste 
drainage  and  the  liquor  from  the  waste  of  acid  run- 
ning from  the  hydrochloric  tanks  should  be  conveyed 
separately  ? — Yes. 

5562.  Would  there  be  any  difficulty  in  doing  that 
at  Widnes,  to  begin  with  ? — In  some  cases  there 
would  be  some  difficulty  in  getting  separate  drains, 
but  I  do  not  think  there  is  any  insuperable  difficulty. 
In  my  own  case  at  present  I  could  not  do  it  without 
making  a  new  drain  under  the  railway  and  canal. 

5563.  I  suppose  that  in  Widnes  there  would  be  no 
difficulty  in  running  the  drains  direct  into  the  Mersey  ? 
—No. 

5564.  How  would  you  do  it  at  St.  Helen's  ? — At 
St.  Helen's  they  are  compelled  to  drain  into  a  brook. 
As  you  are  aware,  the  manufacturers  at  St.  Helen's 
have  arranged  amongst  themselves  either  to  make  all 
their  acid  strong,  so  that  it  can  be  used  in  subsequent 
processes,  or  else  to  neutralize  it  before  it  is  run  out. 

5565.  How  long  has  that  been  done? — It  has  been 
done  within  the  last  month  or  two  months. 

5566.  Do  you  think  that  either  one  of  those  two 
things  ought  to  take  place  in  all  works,  either  that 
they  should  separate  the  drainage  or  that  they  should 
utilize  the  hydrochloric  acid,  and  not  allow  it  to  run 
into  the  streams  where  it  meets  the  liquor  from  the 
waste  ? — I  think  so.  I  think  that  if  that  was  done 
the  gi-ound  would  be  cut  from  under  the  feet  of  the 
complainants  in  this  particular  case. 

5567.  Were  you  present  on  the  inquest  on  Mr. 


Moorhouse,  the  manager  of  the  Atlas  Works  ? — ^I  was 
not. 

5568.  Can  you  explain  how  his  death  was  occa- 
sioned ? — I  cannot  explain  it  fully  because  I  did  not 
read  over  the  account  of  the  inquest.  I  happened  to 
be  with  Mr.  Moorhouse,  on  the  very  spot  where  he 
lost  his  life,  just  two  hours  previously. 

5569.  I  understand  from  the  depositions  that  the 
sewer  was  backed  up  by  the  tide  ? — Yes,  by  the  tidal 
water. 

5570.  And,  besides  that,  he  appears  from  the 
depositions  to  have  cut  a  trench  from  the  hydro- 
chloric tank  into  some  other  drainage,  which  I  suppose 
came  from  the  waste  in  the  works  ? — Yes  ;  there  is  a 
large  space  there  which  is  ffiled  up  with  the  tidal 
water  when  the  tide  is  up,  and  the  drainage  from  the 
waste  which  is  deposited  all  round  runs  into  that. 

5571.  Is  that  what  is  called  the  hole  ? — I  do  not 
know.  I  have  not  read  the  depositions.  I  believe 
so. 

5572.  Would  that  have  been  avoided  if  there  had 
been  a  separate  drainage  for  the  acid  into  the  river  ? — 
Yes,  if  the  drain  and  the  arrangement  of  it  had  been 
sufficient  to  prevent  that  acid  getting  into  the  waste  or 
the  waste  drainage. 

5573.  With  regard  to  the  proceedings  for  the 
recovery  of  damages,  if  any  damage  should  arise 
accidentally  from  escapes  from  works,  do  you  think 
it  would  be  desirable  that  some  more  summary  method 
of  recovery  of  damages  should  exist,  such  as  may  be 
obtained  by  a  court  of  summai'y  jurisdiction  ? — I  have 
always  considered  the  present  law  sufficient  for  that 
by  bringing  an  action  in  the  county  court. 

5574.  No  doubt  it  would  be  sufficient  to  obtain 
redress,  but  not  sufficient  to  obtain  it  readily,  inasmuch 
as  there  would  be  difficulties  in  fixing  the  injury 
upon  any  particular  individual,  and  difficulties  also  in 
obtaining  the  damages  by  reason  of  the  legal  processes 
required  ?~Yes  ;  there  always  will  be  great  difficulty 
in  fixing  it  upon  any  particular  manufacturer  where 
the  works  are  grouped  together  very  closely  as  they 
are  in  Widnes.    I  do  not  see  how  it  is  to  be  got  over. 

5575.  In  those  cases  would  you  think  that  the 
manufacturers  within  a  certain  locality  should  be 
responsible  for  the  damage  ? — I  do  not  think  so ;  not 
in  the  way  of  having  a  common  arrangement  or  a 
fund  or  anything  of  that  sort.  I  do  not  think  it  could 
be  worked.    I  see  very  great  difficulties  in  the  way. 

5576.  As  I  understand  you,  the  local  authority  at 
Widnes  has  never  brought  any  complaint  against 
anyone  before  the  justices  with  regard  to  these  waste 
heaps  ? — No. 

5577.  Do  you  know  whether  any  complaint  has 
been  brought  from  the  local  authority  in  the  way 
required  by  the  Act,  either  by  the  medical  officer  of 
health,  by  any  two  legally  qualified  medical  prac- 
titioners, or  by  any  10  inhabitants  in  the  district;  do 
you  know  which  way  it  has  been  brought  ? — The 
matter  was  brought  before  the  local  board,  I  rather 
think,  by  a  letter  of  Dr.  Angus  Smith's. 

5578.  I  want  to  know  whether  it  was  on  a 
complaint  lodged  or  only  on  an  action  taken  by  the 
local  authorities  themselves  ? — I  think  it  was  due  to 
some  action  on  the  part  of  Dr.  Angus  Smith  writing 
to  the  local  board  ;  whether  the  complaint  had  been 
made  to  him  locally  or  not  I  am  not  aware. 

5579.  Do  you  think  it  would  be  desirable  that  the 
sanitary  authority,  either  urban  or  rural,  should  have 
greater  power  than  they  have  at  present  to  deal  with 
all  those  cases  of  noxious  vapours  ? — I  think  not. 

5580.  On  what  ground  ? — I  think  that  the  present 
inspection,  if  made  efficient,  is  sufficient  for  all 
pui'poses.  We  have  the  advantage  of  bringing  these 
things  under  the  cognizance  of  scientifically  trained 
men  who  are  better  able  to  deal  with  them. 

5581.  I  want  to  ask  a  question  on  Mr.  Holland's 
evidence  with  regard  to  the  trees.  You  say  that 
the  trees  have  not  suffered  since  the  Act  of  1874, 
particularly  on  Sir  Richard  Brooke's  estate ;  is  that 
so  ? — I  think  1  hardly  stated  it  quite  so  broadly  as 
that  they  have  not  suffisred ;  but  what  I  wished  to 
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lead  you  to  understand  was  that  the  foundation  of  all 
this  was  laid  before  the  Act  of  1874. 

5582.  I  want  to  know  whether  you  deny  the  fact 
that  more  trees  have  been  affected  since  the  Act  of 
1874  than  ever  were  previously  affected  ? — I  should 
not  like  to  deny  that,  but  I  am  very  much  surprised 
at  it. 

5583.  Mr.  Holland  was  asked,  at  question  703, 
"  Do  you  ascribe  that  to  any  falling  off  in  the  amount 
"  of  good  which  has  been  done  by  inspection  before 
"  the  Act  of  March  1875  came  into  play  ?"  to  which 
he  replied,  "  There  ought  to  be  less  damage.  My 
"  reason  for  making  my  former  statement  is  that  far 
"  more  trees  have  died  this  year  than  last,  and  far 
"  more  trees  died  last  year  than  the  year  before ; "  and 
then  he  goes  on  to  say,  with  regard  to  a  sudden  blast 
of  gas  coming  over  them,  that  the  trees  were  singed 
just  the  same  as  before.  And  he  was  asked,  "  Was 
"  that  damage  at  all  definitely  traced  to  which  he 
replied,  "  I  undoubtedly  traced  it  to  Messrs.  Wiggs' 
"  works."  Do  you  think  that  the  damage  has  arisen 
on  Sir  Richard  Brooke's  estate  more  from  Runcorn 
than  from  Widnes  ? — I  am  not  able  to  speak  definitely 
on  that  point. 

5584.  You  are  a  resident  on  the  spot  and  know 
whether  the  vapours  more  frequently  go  over  Sir 
Richard  Brooke's  estate  from  Widnes  than  from 
Rimcorn  ? — The  prevailing  winds  are  westerly,  and 
take  the  vapour  of  Widnes  along  the  course  of  the 
river,  and  would  take  the  smoke  from  the  Runcorn 
works  along  the  edge  of  Sir  Richard  Brooke's  estate, 
the  marsh  lands.  But  taking  the  Act  of  1874  as  a 
whole,  I  think  that  more  damage  cannot  have  been 
done  since  the  passing  of  that  Act  than  previously, 
— it  is  impossible. 

5585.  (Professor  Williamson.)  You  mean  that  the 
rate  of  damage  has  not  increased.  You  do  not  deny 
that  some  additional  damage  has  ensued  ? — I  do  not 
actually  deny  that,  but  I  do  not  think  that  the  two 
tenths  of  a  grain  can  have  done  it.  I£  damage  has 
been  done,  it  has  been  by  an  escape  10  or  20  times 
greater  than  that. 

5586.  With  relation  to  the  position  in  which  the 
manufacturer  would  stand  in  the  event  of  his  having, 
I  will  say,  alkali  waste,  which  is  proved  to  create  a 
nuisance,  and  of  his  being  unable  to  remedy  that 
nuisance  by  any  process,  such  as  Mond's  or  other 
process,  so  that  he  would  -msh  to  have  recourse  to  the 
construction  of  a  drain,  do  you  consider  that  the 
manufacturer  would  require  some  power  or  right 
of  obtaining  a  way  for  laying  such  drains,  or  do  you 
consider  that  the  present  state  of  the  law  puts  him  in 
a  safe  enough  position  in  that  respect  ? — No  ;  T  think 
that  he  should  have  power  to  obtain  such  drainage. 

5587.  You  do  not  conceive  that  at  present  there  is 
sufficient  protection  for  him  ? — I  do  not  think  so. 
Of  course,  if  you  give  him  the  power  he  must  do  the 
work  at  his  own  cost,  but  still  he  should  have  the 
right  to  make  the  drain. 

5588.  (Earl  Pcrci/.)  Do  you  think  that  any 
restriction  should  be  placed  upon  the  erection  of 
additional  works  in  a  district  where  they  are  already 
situated  ? — Personally  I  have  no  objection  to  a  circle 
being  drawn  round  Widnes  and  it  being  enacted  that 
no  additional  works  should  be  placed  there  ;  but  I 
think  the  principle  would  be  a  wrong  one. 

5589.  Would  you  object  to  an  enactment  which 
drew  a  circle  round  Widnes  and  allowed  additional 
works  to  be  placed  there,  but  not  in  places  where 
works  were  not  already  erected  ? — You  might  place 
works  within  that  circle,  but  not  outside  it. 

5590.  You  would  have  no  objection  to  that  ? — I 
would  have  no  objection  to  that.  It  depends  upon 
how  wide  you  make  your  cii'cle.  I  might  have  some 
objection  upon  that  point. 

5591.  But  does  not  this  point  arise.  You  have 
already  stated  that  you  think  the  manufacturers 
should  be  obliged  to  deposit  their  acid  and  their  alkali 
drainage  through  different  channels,  and  you  state 
that,  in  order  to  enable  them  to  do  that,  they  would 
require  to  have  compulsory  powers  in  many  cases,  if 
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not  in  all ;  does  not  that  point  to  their  requiring  some  ,J.  Brock,  Esq, 

different  system  than  the  present  one  in  the  erection  — — 
of  new  works  ? — I  think  when  a  manufacturer  was  18^7. 
building  a  new  work  he  would,  of  course,  make  the 
necessary  provisions  for  conveying  his  two  kinds  of 
drainage  separately. 

5592.  How  could  he  docso  ?  As  I  understand,  your 
proposal  is  that  j'ou  should  erect  works  upon  one 
property,  and,  having  erected  them,  you  are  to  have 
the  right  to  drive  a  drain  through  the  property  of 
another  person  ? — Yes,  if  you  have  no  other  way  of 
getting  to  the  outlet  for  your  drainage. 

5593.  Would  not  that  be  a  very  extraordinary 
power  to  give  over  the  property  of  a  person  who  had 
no  voice  in  the  question  of  erecting  the  works  or 
not  ? — If  you  enact  that  a  man  shall  separate  his 
drainage,  and  the  property  of  another  man  comes 
between  his  works  and  the  outlet,  how  is  he  to  get  his 
drain  except  there  is  some  such  power. 

5594.  I  see  the  point  with  regard  to  works  which 
are  already  erected,  and  where,  perhaps,  there  is  no 
other  course  open ;  but  how  would  it  be  in  the  case 
of  new  works? — The  manufacturer  takes  the  land 
that  he  is  going  to  build  upon,  knowing  that  he  has 
that  difficulty  to  meet. 

5595.  Then  what  is  the  position  of  the  gentleman 
through  whose  land  he  is  going  to  drain,  because,  of 
course,  you  could  prevent  his  taking  the  land  of  some 
one  else  to  build  upon  it  ?~But  the  man  who  is  going  ■ 
to  build  works  takes  the  land  with  the  knowledge 
that  he  will  have  to  construct  this  drain  through 
another  person's  land. 

5596.  {Chairman.)  Lord  Percy's  qviestion  has 
reference  to  the  position  of  that  other  person  ? — That 
other  person  is  in  a  difficulty  certainly,  and  I  think 
perhaps  the  easement  I  contend  for  should  he  applic- 
able to  existing  works  only. 

5597.  (Earl  Percy^  Does  not  that  rather  point 
to  this,  that  before  the  erection  of  any  new  alkali 
works  power  should  be  obtained  from  Parliament  to 
erect  them  ? — No,  I  thinlc  not.  I  should  strongly 
object  to  that  certainly. 

5598.  In  the  case  of  the  land  on  which  you  have 
laid  the  waste,  Avhen  you  have  laid  the  whole  of  your 
waste  upon  it,  as  you  state  that  you  will  have  done  in 
about  14  years  time,  what  would  that  land  be  avail- 
able for  ? — The  portion  that  we  are  now  covering  is 
intended,  I  understand,  for  building  land  ;  it  is  being 
filled  up  to  the  formation  level  of  the  railway,  with 
that  object  in  view;  and  another  portion  that  we  are 
going  to  cover  with  waste  we  shall  cover  with  soil, 
and  that  will  become  agricultural  land. 

5599.  Do  you  think  that  on  the  one  hand  there 
will  ever  be  wholesome  dwellings  upon  the  waste,  and 
on  the  other  do  you  think  there  will  ever  be  fertile 
soil  ? — They  are  not  to  be  dwellings  at  all,  but  works  ; 
it  is  along  the  line  of  the  London  and  North-Western 
Railway  ;  that  is  the  intention  ;  and  we  ourselves  are 
building  a  portion  of  our  works  on  land  that  we  have 
covered  with  waste. 

5600.  As  regards  the  agricultural  value  of  the 
land,  do  not  you  think  it  would  be  deteriorated  by  the 
waste  that  is  laid  upon  it  ? — Not  if  you  put  a  sufficient 
depth  of  soil  upon  it.  I  have  seen  very  good  crops 
gi'owing  on  such  laud. 

5601.  (Chairman.)  Some  of  the  preceding  wit- 
nesses, especially  from  St.  Helen's,  have  urged  the 
necessity  of  giving  the  manufacturers  the  power  of 
obtaining  land  from  the  neighbouring  gentlemen  for 
separate  drains  where  separate  drainage  was  required  ; 
would  not  you  think  that  the  invidiousness  of  such  a 
proceeding  might  possibly  be  diminished  if  the  Local 
Government  Board  took  it  in  hand,  which  it  might 
be  supposed  that  they  would  do  with  a  view  to  the 
general  good,  in  the  execution  of  powers  similar  to 
those  which  they  possess  for  the  ordinary  purposes 
of  drainage  ? — I  think  that  would  be  the  right  way. 

5,602.  You  yourself  have  described  the  procees 
hj  which  you  have  dealt  with  your  waste.  You 
simply  put  down  this  waste  and  cover  it  over  and  try 
to  make  it  innocuous.    No  doubt  you  have  read  the 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


•J.  Brock,  Esq.  syllabus  of  the  evidence  proposed  to  be  given  by 
Mr.  McTear,  in  which  he  states  his  method,  after 
7  Feb.  1877.  jaanj  experiments,  of  dealing  with  his  own  waste, 
and  in  which  he  says  that  that  method  of  dealing  was 
distinctly  profitable ;  are  you  cognizant  of  that  !^ — I 
know  the  process. 

5603.  You,  T  think,  are  hardly  a  person  to  stow 
away  an  article  which  yon  could  convert  to  a  profit- 
able use  ? — No. 

5604.  May  I  ask  whether,  knowing  that  process, 
which  of  course  is  of  recent  invention,  you  have 
sufficient  confidence  in  it  to  apply  it  in  future  to  your 
own  waste  ? — I  should  hardly  be  inclined  to  take  up 
tliat  process  at  the  moment ;  it  wants  consideration. 
The  circumstances  of  each  individual  manufacturer 
with  regard  to  laying  down  their  waste  differ. 

5605.  I  understand  the  force  of  that  answer, 
especially  with  the  explanation  given  by  Mr.  Carey, 
that  is  to  say,  that  the  waste  might  be  taken  to  a  dis- 
tance so  great  that  it  might  be  inconvenient,  but 
yours  is  close  to  the  outlet  ? — Yes  ;  Avhere  it  is  close 
to  the  works  it  renders  the  adoption  of  some  such 
process  much  easier.  I  may  perhaps  state  that  at  one 
time  we  worked  M.  Mond's  process,  but  my  experience 
of  it  does  not  at  all  tally  with  the  statement  made  by 
M.  Mond  himself.  We  certainly  did  not  make  interest 
on  our  capital,  and  unless  the  waste  is  blown  at  least 
four  times,  the  drainage  from  that  waste  is  by  no 
means  pure. 

5606.  Mr.  McTear,  or  the  company  that  he  repre- 
sents, appear  to  have  used  Moud's  process,  and  from 
his  representation  he  considers  that  process  a  veiy 
great  improvement  upon  the  ordinary  mode.  Sup- 
posing he  is  able  to  establish  his  position,  do  you  see 
why,  where  the  waste  is  near  the  works,  his  process 
could  not  be  used  ? — I  think  that  the  manufacturers 
would  take  it  up  themselves,  but  I  should  strongly 
object  to  any  enactment  upon  the  subject. 

5607.  I  think  you  may  assume  that  it  is  not  the 
intention  of  the  Commission  to  propose  any  enactment  ; 
but  what  I  want  to  see  is  why,  if  there  is  a  process 
which  is  not  merely  feasible  but  positively  remunera- 
tive, as  stated  by  a  gentleman  whom  we  must  assume 
to  be  a  very  competent  witness,  Mr.  McTear,  that 
I^rocess  should  not  be  adopted  ? — I  think  that  he  will 
only  have  to  show  that  it  is  remunerative,  and  that 
it  will  be  adopted.  That  will  be  my  own  case  at  any 
rate. 

5608.  With  respect  to  the  waste  at  Widnes,  as  to 
which  you  say  that  the  local  authorities  have  been 
taking  some  action,  but  I  believe  they  have  not 
proceeded  to  any  extremities  with  it,  what  is  the 
nature  of  the  action  that  they  have  taken  ? — The 
Sanitary  Committee  of  the  Local  Board  inspect  the 
laying  down  of  the  waste  heaps,  and  if  they  find  any 
nuisance  arising  therefrom  in  the  way  of  waste 
firing  or  not  being  laid  down  properly,  and  so  on, 
they  immediately  communicate  with  those  who  are 
laying  down  the  waste,  calling  their  attention  to  it 
and  requesting  that  the  same  may  be  attended  to  and 
improved. 

5609.  Is  it  within  your  experience  that  their  re- 
quirements have  been  complied  with  ? — I  believe  so. 

5610.  They  really  have  taken  effective  measures  ? 
— I  believe  so.  Steps  have  been  taken  on  their  com- 
plaint to  do  away  with  the  cause  of  their  complaint. 

5611.  I  do  not  clearly  understand  the  nature  of 
your  objection  to  placing  in  the  local  authorities,  as 
has  been  suggested,  the  power  of  dealing  altogether 
with  these  matters,  appointing  inspectors,  and  dealing 
altogether  with  nuisances  arising  within  their  district? 
— I  think  that  the  question  of  the  inspection  of  alkali 
works  is  quite  a  different  matter  to  that  of  an  ordinary 
nuisance  ;  it  requires  men  of  a  different  stamp 
altogether.  I  am  afraid  that  if  it  was  in  the  hands 
of  the  local  authorities  we  should  not  have  that  high 
scientific  inspection  which  is  absolutely  necessary. 

5612.  To  return  for  a  moment  to  the  drainage  of 
the  waste :  it  is  the  mixture  of  the  drainage  from  the 
waste  with  the  drainage  from  the  works  which  causes 


the  offence  of  the  sulphuretted  hydrogen? — Yes,  if 
the  drainage  from  the  work  is  acid. 

5613.  You  are  aware  that  the  local  authorities 
have  power  to  admit  into  their  drainage  the  drainage 
of  works  ;  would  there  be  any  danger  in  their  admit- 
ting one  or  other  of  those  noxious  substances  into 
their  drains  ? — There  would  be  a  danger  in  many 
cases  in  permitting  the  acid  drainage  to  go  into  their 
drains. 

5614.  Supposing  that  they  were  to  exclude  the 
acid  and  admit  the  other  drainage,  what  would  you 
say  ? — .Then  I  think  there  Avould  not  be  much  danger 
about  it. 

5615.  You  would  in  that  case  very  often  get  rid 
of  the  difficulty  of  the  double  drainage,  would  you 
not,  because  the  single  private  drainage  would  carry 
off  tlie  acid,  whilst  the  public  drainage  would  carry 
off  the  alkali  ? — There  may  be  places  where  the  works 
are  so  placed  that  that  would  get  over  the  difficulty, 
I  think,  but  they  are  very  few. 

5616.  Wherever  works  are  so  situated  that  it 
might  be  conveniently  done,  you  see  no  objection  to 
its  being  done  ? — No. 

5617.  Could  it  be  done  in  any  portions  of  Widnes  ? 
— I  am  not  very  well  acquainted  with  the  general 
drainage  of  the  town  of  Widnes,  but,  so  far  as  I  know 
it,  I  think  there  are  portions  of  Widnes  where  the 
alkali  drainage  might  be  allowed  to  flow  through  the 
public  sewer,  but  not  the  acid. 

5618.  Are  you  satisfied  with  the  character  of  the 
present  Government  inspection  ? — I  am  satisfied  with 
its  quality,  but  not  its  quantity. 

5619.  Are  you  satisfied  Avith  the  manner  in  which 
ic  is  conducted? — Yes.  I  have  only  personal  expe- 
rience of  our  very  able  inspector,  Mr.  Fletcher,  and 
the  chief  inspector.  Dr.  Angus  Smith. 

5620.  I  would  ask  you,  apart  from  the  question 
of  the  amount  of  inspection,  whether  you  are  satisfied 
with  the  manner  in  which  it  has  been  dealt  with  ? — 
Yes.  I  should  perhaps  say  that  I  have  rather  a 
strong  opinion  upon  the  subject  in  this  direction, 
that  I  think  we  ouglit  to  have  men  of  first-rate  ability 
for  the  work,  and  I  am  satisfied  that  unless  you  are 
prepared  to  pay  a  really  reasonable  kind  of  salary 
you  never  will  get  those  men. 

5621.  You  have  now  a  very  competent  one  by 
universal  consent  ?  — Yes,  and  I  think  a  very  under- 
paid one.  I  only  mentioa  that,  because  in  ordinary 
matters  quality  and  price  very  often  go  together,  or 
ought  to  do  so. 

5622.  You  were  asked  some  questions  with  respect 
to  remedies  where  injuries  upon  property  had  been 
inflicted  ;  at  present  the  remedy  is  before  a  county 
court  judge,  is  it  not? — Yes,  it  is. 

5623.  Should  you  object  to  the  power  of  removing 
actions  to  the  higher  courts,  which,  I  believe,  is  com- 
plained of  by  the  complainants  in  these  cases,  being 
done  away  with  ? — I  should. 

5624.  Why  ? — I  think  that  there  ought  to  be  a 
power  of  appeal. 

5625.  I  mean  cases  not  of  appeal,  but  of  actual 
removal  in  the  first  instance  ? — They  are  cases  which 
are  often  very  difficult  to  get  at  the  truth  of,  and  cases 
of  this  sort  ought  to  come  before  a  most  competent 
tribunal. 

5626.  At  the  same  time,  admitting  the  force  of  that 
observation,  is  not  the  effect  of  this  power  of  removal 
often  a  denial  of  justice  to  a  poor  complainant? — 
There  may  be  something  in  that,  but  I  should  not 
say  that  within  my  own  knowledge  that  is  often 
alleged. 

5627.  Has  not  the  removal  very  often  had  the 
effect  of  quashing  an  action  ? — I  believe  that  may  be 
truly  stated  Avith  regard  to  some  of  the  copper  cases. 

5628.  That  in  itself  is  objectionable,  is  it  not  ? — 
Yes. 

5629.  Does  not  the  existence  of  such  a  power  tend 
to  prevent  actions  being  brought  which  might  other- 
wise have  been  brought  ? — That  was  so  stated,  I 
tliink,  by  one  or  two  witnesses  in  Liverpool,  and  that 
may  be  the  tendency  of  it  undoubtedly,  but  at  the 
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same  time  there  is  no  doubt  that  often  actions  have 
been  brought  which  are  rather  frivolous,  and  damages 
have  been  attempted  to  be  laid  upon  some  particular 
manufacturer  who  really  was  not  the  party  to  blame  ; 
and  I  think  that  manufacturers  ought,  where  the 
details  are  not  of  such  a  character  as  to  be  fairly  dealt 
with  in  a  county  court,  to  have  a  power  of  appeal  or 
of  taking  it  to  a  higher  court. 

5630.  (Professor  Roscoe.)  With  regard  to  the  case 
mentioned  by  Mr.  Egerton,  where  w^iste  is  tipped  into 
a  hole,  where  the  tide  flows,  on  the  marsh  where 
Mr.  Moorhouse  met  his  death,  is  the  waste  there 
tipped  into  a  hole  where  the  tide  comes  up  regularly  ? 
— If  I  remember  the  place  rightly,  the  condition  of 
things  is  something  like  this,  that  there  has  been  left 
all  along  the  line  of  the  railway  there  a  slack  place, 
which  v/as  intended  for  a  dock  some  day,  and  the 
banks  of  that  are  composed  of  alkali  waste ;  this  is 
filled  with  tidal  water  when  the  tide  is  in,  and  acid 
drainage  has  been  allowed  to  flow  into  this  particular 
place. 

5631.  In  your  opinion  would  the  action  of  sea 
water  upon  the  waste  be  such  as  to  evolve  sulphu- 
retted hydrogen  ? — No ;  only  that  the  action  of  the 
constant  flow  of  the  tidal  water  through  it  of  course 
brings  down  portions  of  those  banks  of  alkali  waste, 
and  more  or  less  the  water  is  impregnated  with  such 
waste. 


5,632.  (iJfr.  Stevenson.)  You  estimate  the  amount  J.  Brock,  Esq. 

that  this  Act  of  1874  has  cost  the  trade  at  100,000/. ;   

do  you  mean  that  as  representing  the  capital  expen-     ^  ^eb.  1877. 
diture  only  ? — Yes,  as  representing  the  capital  ex-  "~ 
penditure  only. 

5633.  Because  you  also  went  on  to  say  that  by 
refinement  in  working,  irequent  repairs,  stoppage  of 
plant,  and  increased  supervision,  an  additional  heavy 
annual  expenditure  was  incurred  by  manufacturers  ? 
—Yes. 

5634.  That  was  in  addition  to  the  capital  expen- 
diture ? — Yes. 

5635.  Do  you  know  what  that  additional  annual 
expenditure  is  ? — It  is  a  very  difficult  thing  to  get  at ; 
some  manufacturers  have  stated  to  me  that  the  extra 
cost  upon  their  manufacture  of  sulphate  of  soda  was 
from  2^  to  5  per  cent. 

5636.  (^Chairman.)  That  was  owing  to  the  working 
of  the  Act  ? — Yes  ;  from  causing  the  manufacturers 
to  work  more  carefully,  and,  consequently,  to  increase 
their  expenditure. 

5637.  {Professor  Abel.)  Will  that  be  a  permanent 
or  a  temporary  increase  ? — I  think  it  will  be  likely  to 
be  a  permanent  increase,  because  the  tendency  is  to 
refine  still  further  ;  and  when  you  get  to  a  very  high 
state  of  refinement  the  process  becomes  still  more 
costly. 


The  witness  withdrew. 


Me.  Charles  Wigg  further  examined. 


Mr.  C.  Wigg. 


5638.  {Chairman.)  You  are  the  general  manager 
of  the  Runcorn  Soap  and  Alkali  Company,  are  you 
not  ? — I  am. 

5639.  And  you  have  been  interested  in  alkali  works 
for  30  years,  I  believe  ? — I  have. 

5640.  Will  you  give  your  evidence  to  the  Commis- 
sioners from  your  statement  ? — My  two  sons  are 
partners  in  the  firm  of  Wigg  Brothers  and  Steele, 
alkali  manufacturers  and  copper  extractors,  and  I  am 
intimately  acquainted  with  their  works,  having  given 
them  advice  as  to  the  construction  and  conduct  of 
them.  I  also  farm  about  600  acres  of  land  under  the 
Marquis  of  Cliolmondeley.  This  land  adjoins  Sir 
Richard  Brooke's  farms,  part  of  it  being  within  half 

I  a  mile  from  the  river  fi'onting  Widnes,  and  another 
portion  close  to  Runcorn.    The  trees  on  the  farms 

\  have  been  destroyed  for  15  or  20  years,  principally 
before  the  passing  of  the  fii'st  Alkali  Act,  but  in  the 
last  few  years  my  crops  have  not  suffered  any  damage, 
but  are  as  fine,  and  my  cattle  as  good,  as  any  in  the 
county. 

5641.  What  farm  are  you  now  speaking  of  ? — My 
own  farms.  I  may  also  state,  that  since  I  have  gone 
to  reside  there,  I  have  planted  1,800  young  trees 
round  my  house,  and  they  are  all  growing  very  well 
indeed. 

5642.  How  far  is  your  house  from  the  nearest 
I  works  ? — About  a  mile  and  a  quarter  as  the  crow 
I  flies.    I  took  two  prizes  for  fat  cattle  at  the  last 

Christmas  sale  at  Frodsham.  My  average  rent  is 
t  39s.  per  acre  ;  the  rents  upon  Sir  Richard  Brooke's 
farms,  although  the  land  is  not  better,  are  higher, 
having  been  raised  within  the  last  few  years.  The 
Astmoor  Marsh  Farm  mentioned  by  Sir  Richard 
Brooke  in  his  evidence  before  the  Royal  Commission 
is  principally  a  marsh  ley  fronting  Widnes,  and  the 
rents  have  not  been  varied  for  many  years.  The 
Halton  Gate  Farm  has  a  large  portion  of  park  land 
included  in  it,  which  the  tenant  has  not  been  allowed 
to  plough,  and  this  is  the  reason  of  the  low  rent  per 
acre,  and  not  the  contiguity  of  the  works  as  stated  by 
Mr.  Holland.  The  rent  of  the  Astmoor  Bridge 
Farm,  part  of  the  same  estate,  adjoining  the  above, 
and  near  to  the  works  of  Messrs.  Wigg  Brothers  and 
Steele,  was  raised  in  1869  or  1870  from  200Z.  to 
300/,  per  annum.  The  trees  on  the  Astmoor  Bridge 
aiid  Astmoor  Marsh  Farms,  near  to  Messrs.  Wigg 
Brothers  and  Steele's  works,  were  principally  de- 
39887.  C 


stroyed  prior  to  the  passing  of  the  first  Alkali  Act,  and 
my  late  partners,  Messrs.  Johnson,  bought  a  large 
quantity  of  them  in  1858,  which  had  been  thus  de- 
stroyed; that  was  10  years  before  Messrs.  Steele's 
works  were  built  as  alkali  works.    There  are  now 
trees  standing  on  the  Norton  estate  which  ha-\'e  been 
dead  for  20  years,  and  1  may  say  that,  in  consequence 
of  Sir  Richard  Brooke  having  entered  an  application 
for  an  injunction  against  my  son's  works,  we  have 
had  the  estate  examined  by  scientific  witnesses,  who 
have  been  all  over  it,  and  upon  one  portion  of  it, 
where  the  gases  from  Widnes  or  Runcorn  could  not 
come  near  it,  large  quantities  of  trees  have  been 
destroyed  by  smoke  from  Warrington.    I  can  give 
you  the  names  of  the  people  who  assert  this  :  Mr. 
Hopkins,  Mr.  Smith  Barry's  agent,  Mr.  Linaker  of 
Frodsham,  Mr.  Kemp,  the  landscape  gardener,  who 
has  now  the  management  of  the  Birkenhead  Parks, 
and  several  others.    The  total  rental  of  Sir  Richard 
Brooke's  farms  in  Cheshire  has  been  raised  from 
7,871/.  to  8,833/.  per  annum  in  the  last  20  years,  and 
the  increase  is  principally  on  farms  nearest  to  the 
works ;   and   his  cottage  and   house  rents   in  the 
neighbourhood  have  also  consideraT)ly  inci'eased.  He 
made  a  statement  to  the  effect  that  his  cottages  were 
not  benefited  by  the  works.    The  reason  of  that  is, 
that  he  will  not  let  his  cottages  to  any  but  his  own 
tenants  or  workmen.    One  of  his  houses  now  un- 
occupied was  let  at  50/.  per  annum,  and  he  has 
recently  refused  70/.  per  annum  for  it.    The  farm 
rents  upon  his  Cuerdley  estate  have  also  increased 
from  2,208/.  to  2,676/.  per  annum,  in  addition  to 
ground  rents  for   a  building  lease  for  land  let  to 
Messrs.  Sullivan  and  Company,  immediately  opposite 
Norton  Priory,  of  487/.  per  annum,  and  the  rents  of 
lands  let  at  various  times  for  years  back  for  the 
deposit  of  alkali  waste.    The  value  of  his  property 
through  the  proximity  of  alkali  works  has  also  enor- 
mously increased.    His  estate  consists  of  1,200  acres 
in  Cuerdley,  on  the  Lancashire  side,  and  5,600  acres 
on  the  Cheshire  side.    The  former  was  worth  in  1860, 
according  to  the  price  paid  for  marsh  land  at  Widnes 
at  that  time,  45/.  per  acre  freehold.    Recently  part 
has  been  leased  at  50/.  per  acre  per  annum,  and  800/. 
per  acre  is  asked  from  a  railway  company  for  a  por- 
tion through  which  the  line  is  to  pass,  which  is  now 
the  subject  of  arbitration.    It  may  be  fairly  stated 
from  sales  made  of  other  property  near  Widnes,  and 
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3Ir.  C.  Wigg.  less  advantageously  situated,  that  the  value  of  this 

  property  is  400/.  to  500/.  per  acre  freehold,  or  that 

7  Feb.  1877.    these    1,200  acres  are  now  worth  more   than  the 
~  whole  of  his  estate  in  1 860. 

5643.  All  through  the  1,200  acres  ?— Yes.  There 
were  273  acres  recently  purchased  by  a  land  company 
upon  the  other  side  of  Widnes,  not  nearly  so  advan- 
tageously situated  as  his,  and  they  were  sold  at  360/. 
per  acre.  I  have  a  letter  from  the  chairman  stating 
this,  so  I  think  it  may  be  safely  said  that  the  value 
of  these  1,200  acres  is  now  more  than  the  whole 
of  his  estate  put  together  20  years  since.  Sir  Richard 
Brooke's  Cheshire  property  has  also  much  in- 
creased in  value,  because  when  my  sons  purchased 
their  works  in  1871  they  paid  a  penny  per  yard  per 
annum,  and  since  then  they  have  bought  a  consider- 
able quantity  more  at  2d.  per  yard  from  the  Bridge- 
water  trustees,  and  Sir  Richard  Brooke  has  also  a 
large  quantity  of  marsh  land  adjoining  this  and  suitable 
for  building  purposes.  The  trees  all  about  Runcorn 
have  been  destroyed  for  many  years,  principally  before 
the  Alkali  Act  came  into  operation,  but  since  the 
passing  of  the  Act  of  1874  vegetation  has  much  im- 
proved. The  hedges  were  also  injured  about  the  same 
period,  and  since  have  never  been  cultivated,  but  young 
hedges  recently  planted  by  the  railway  company,  near 
to  the  works,  have  not  suffered  the  least  injury.  Tlie 
damage  complained  of  by  Messrs.  Yarwood,  Ackerley, 
and  Acton  is  from  the  large  body  of  smoke  and 
gases  from  all  the  works  combined,  and  not  from  any 
particular  woi'ks.  This  the  alkali  inspectors  have 
frequently  proved.  The  Runcorn  Soap  and  Alkali 
Company  have  large  works  in  Runcorn,  and  at 
Weston,  on  the  river  Weaver.  The  latter  are 
situated  on  the  banks  of  the  Weston  Canal,  with  lands 
close  behind  them  to  the  south  and  south-west,  rising 
to  the  height  of  150  feet.  It  is  exceedingly  difficult 
with  the  prevailing  westerly  winds  to  avoid  damaging 
this  laud,  and  for  some  years  they  were  much 
troubled  with  claims  from  the  farmers,  many  of  whom 
would  not  cultivate  their  land,  but  claimed  damages 
for  the  loss  of  their  crops.  For  the  last  four  years 
they  have  placed  the  arrangement  of  the  matter  in 
the  hands  of  Mr.  Henry  Linaker,  estate  agent,  of 
Frodsham,  who  insj^ects  the  cultivation  of  the  farms 
and  the  damage,  and  they  have  always  paid  on  his 
assessment,  which  has  been  agreed  to  by  most  of  the 
fai-mers,  without  demur.  I  may  now  go  into  the 
actions  that  were  spoken  of.  These  actions  were  by 
two  farmers  who  never  cultivated  their  land. 

5644.  What  actions  do  you  refer  to  ? — The  actions 
against  the  Runcorn  Soap  and  Alkali  Company. 

5645.  In  what  year  was  that?— In  1870.  Three 
of  those  farmers  neither  manured  nor  cleaned  the 
land,  but  they  claimed  damages.  We  appointed  two 
competent  assessors, — Mr.  Linaker  was  one,  and 
another  large  farmer  in  the  neighbourhood, — and  those 
gentlemen  knew  the  cultivation  of  the  farms  and  they 
knew  what  was  right  to  pay  them  ;  but  these  farmers 
would  not  accept  our  offer,  but  sent  over  some  one 
from  St.  Helen's  who  did  not  know  the  cultivation,  but 
just  valued  the  crop  as  it  stood.  We  refused  to  pay 
the  amount ;  they  put  us  in  the  County  Court,  and  we 
removed  the  case  into  the  higher  Courts,  and  after 
that  was  done  they  accepted  the  compensation  that 
we  offered  them.  Since  then.  Major  Orred  has 
dismissed  one  of  these  farmers  from  his  farm  for  not 
cultivating  it.  Last  year,  owing  to  the  increased 
etibrts  to  comply  with  the  Alkali  Act  of  1874,  which 
is  exceedingly  stringent,  and  the  great  care  taken  in 
consequence,  scarcely  any  damage  was  done,  and  some 
of  the  finest  crops  of  corn  in  Cheshire  were  grown 
close  down  to  the  works.  The  rent  of  the  farms 
round  the  village  of  Weston,  where  the  workmen 
reside,  are  considerably  higher  than  those  one  or  two 
miles  away,  owing  to  better  markets  for  their  produce; 
and  the  value  of  the  land  in  the  vicinity  of  the  works 
has  increased  from  the  value  of  ordinary  agricultural 
land  to  Id.  and  2d.  per  yard  per  annum,  a  large 
quantity  having  been  recently  sold  at  the  latter  price 
— that  I  bought  for  iron  works.    The  rateable  value 


of  the  township  has  increased  from  6,191/.  in  1864 
to  11,812/.  to  1876. 

5646.  Is  that  entirely  due  to  the  land  ? — That  is 
entirely  due  to  our  works. 

5647.  But  is  that  due  to  the  land  ? — It  is  entirely 
due  to  the  increased  value  of  the  land,  owing  to  the. 
proximity  of  the  works. 

5648.  But  it  is  due  to  the  increased  value  of  the 
land,  and  not  to  the  fact  that  there  are  more  buildings 
put  upon  it  ? — There  are  some  workmen's  cottages 
put  upon  that  land  as  well,  but  it  is  mainly  due  to  the 
improvement  of  the  land.  The  rateable  value  of  the 
adjoining  township,  Clifton,  which  is  also  influenced 
by  these  works,  has  increased  in  the  same  period  from 
870/.  to  2,970/. 

5649.  Have  the  I'ents  of  the  land  increased  in  the 
same  proportion  ? — The  rents  of  land  have  increased 
in  the  same  proportion. 

5650.  It  appears  to  have  increased  treble  in  12 
yeai's  ? — That  includes  some  cottages  that  have  been 
built  for  the  workmen  at  the  works.  In  Halton,  the 
next  township  further  off,  the  rateable  value  has 
increased  from  7,412/.  to  7,581/. 

5651.  That  township  has  not  had  the  advantage  of 
the  smoke  from  the  works  ? — It  may  have  had  some 
advantage,  but  they  have  not  had  the  advantage  of 
the  workmen  living  there.  The  town  of  Runcorn  is 
mainly  dependent  upon  the  three  alkali  and  soap 
works  and  the  Bridgewater  Navigation  Company.  It 
is  divided  by  the  River  Mersey  from  Widnes,  to 
which  it  is  directly  opposite.  The  population  in  1861 
was  9,573;  in  1871,  11,789.  The  rateable  value  of 
property  in  1863  was  37,454/.,  and  in  1874,  47,807/. 
The  death  rate  in  1873  was  22-8  per  1,000  per 
annum  ;  1874,  25-2;  1875,  20-7;  and  in  1876,  22-2. 
The  death  rate  is  greatly  increased  by  the  number  of 
deaths  from  drowning,  consequent  on  Runcorn  being 
a  seaport  town,  and  also  the  terminus  of  the  Stafford- 
shire, the  Bridgewater,  and  the  Old  Quay  canals. 
There  are  several  men  employed  on  the  Runcorn  Soap 
and  Alkali  Company's  Works  who  have  been  there 
for  40  and  60  years.  I  can  give  your  Lordship  a  list 
of  50  men  who  have  been  in  the  works  from  20  to 
63  years,  and  have  never  left  it. 

5652.  But  before  we  go  to  this  question  of  health, 
to  what  do  you  attribute  the  great  rise  of  the  value  of 
land  in  the  neighbourhood  of  Runcorn  ? — This  is 
Weston  that  I  am  speaking  of. 

5653.  But  you  have  been  going  through  a  large 
number  of  cases  in  which  you  speak  of  the  increase 
in  the  value  of  land  all  round  the  neighbourhood  of 
Runcorn  ? — Round  the  works  at  Weston  principally, 
where  our  large  alkali  works  are. 

5654.  But  you  began  by  stating  the  case  of  Sir 
Richard  Brooke's  farm  ? — I  did. 

5655.  Now  I  ask  you  to  what  do  you  attribute  the 
great  increase  of  the  value  ? — To  its  increased  use 
both  for  building  purposes  and  for  works  and  for 
cottages,  and  the  farms  have  got  higher  prices  for 
their  agricultural  produce. 

5656.  Have  you  gone  into  the  question  in  detail, 
farm  by  farm,  and  ascertained  that  in  each  case  there 
has  been  an  increase  of  rent  ? — I  have.  I  nave  all 
the  particulars. 

5657.  That  is  the  case  not  only  on  Sir  Richard 
Brooke's  estate,  but  upon  all  the  estates  in  the 
neighbourhood  of  Runcorn  and  Weston  ? — It  is. 

5658.  Since  when  has  this  increase  been  going  on  ; 
has  it  been  going  on  ever  since  the  works  have 
been  established  ? — The  increase  has  been  going  oa 
principally  since  1860,  when  the  works  were  enlarged; 
the  largest  increase  has  been  since  then. 

5659.  Are  you  prepared  to  state  that  no  evil  has 
arisen  from  the  establishment  of  the  works  ? — 'I  do 
not  think  any  has. 

5660.  I  am  not  talking  about  health  but  with 
regard  to  inj  ury  to  property  ? — I  have  stated  that 
trees  were  destroyed  before  the  first  Alkali  Act  was 
passed. 

5661.  But  with  regard  to  vegetation  .^^ — I  have  no 
doubt  that  crops  have  been  injured  as  well,  but  in  the 
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neighbourhood  of  Runcorn  compensation  has  always 
been  paid  because  they  are  isolated  works,  and  there 
is  no  difficulty  in  ascertaining  what  damage  has  been 
done,  nor  by  whom. 

5662.  Are  you  prepared  to  state  that  the  hedges 
have  not  been  injured  ? — Quite  so.  I  can  state  that 
the  hedges  close  to  the  London  and  North-Western 
Eailway  are  as  good  as  any  in  the  kingdom. 

5663.  But  when  Mr.  Holland  says  that  the  hedges 
upon  Sir  Richard  Brooke's  estates  have  suffered,  do 
you  think  he  is  labouring  under  a  hallucination  ? — 
I  do  not  think  that  he  had  any  opportunity  of 
knowing  what  they  were  before  1874  ;  he  did  not  go 
there  before  1874  ;  these  hedges  and  trees  were 
damaged  long  before  that. 

5664.  Mr.  Holland  would  have  seen  that  then 
would  he  not  ? — He  would  ;  but  Mr.  Kemp  and  others 
have  gone  through  the  estates,  and  they  have  given 
my  sons  affidavits  to  say  

5666.  Have  those  cases  been  tried  yet  ? — No,  they 
have  not. 

5666.  Then  there  will  be  probably  scientific  wit- 
nesses upon  the  other  side  ? — 1  merely  say  what 
evidence  they  have  given  with  regard  to  the  damage 
to  the  old  trees,  and  that  the  young  trees  are  growing. 

( The  witness  handed  in  tables  of  the  respective  ages 
of  the  workmen  employed  iti  the  works  and  their  terms 
of  servitude.) 

5667.  ( Viscount  Midleton.)  How  is  it  that  you 
are  able  to  give  us  such  accurate  statistics  about  Sir 
Richard  Brooke's  estate  ? — I  am  not  at  liberty  to  dis- 
close how  I  obtained  the  information,  but  I  have  no 
doubt  if  you  were  to  refer  to  Sir  Richard  Brooke's 
rent  books  you  would  have  my  statement  corroborated, 
and  would  find  it  correct. 

5568.  I  observe  you  say  that  a  certain  amount  of 
damage  must  be  done  in  consequence  of  the  prevalence 
of  the  westerly  wind  ? — The  land  rises  precipitously 
behind  the  works  to  a  height  of  150  feet,  and  we 
liave  several  small  chimneys  from  which  coal  smoke 
alone  is  emitted. 

5669.  Do  you  mean  to  say  that,  in  spite  of  that 
occasional  damage  whicli  I  understand  is  not  pre- 
ventible,  the  agricultural  rent  of  the  land  surrounding 
the  works  has  continued  to  rise? — It  has.  One  of 
the  farmers  near  the  works  said  he  would  come  and 
give  evidence.  He  said  he  would  rather  farm  land 
near  to  the  works  than  anywhere  else,  because  he  was 
compensated  for  damage,  and  had  better  markets  for 
his  produce. 

5670.  Why  does  the  rental  continue  to  rise  in 
spite  of  the  damage  which  you  admit  is  done  from 
time  to  time  ? — We  do  not  do  much  damage,  and 
that  damage  we  compensate  for.  The  land  is  on  a 
slope,  and  they  grow  very  early  potatoes  and  other 
vegetables,  and  they  have  a  very  ready  sale  for 
them. 

5671.  Now  with  regard  to  the  cottages,  I  see  it  is 
stated  that  Sir  Richard  Brooke  lets  them  only  to  his 
own  tenants,  and  that  that  creates  a  scarcity  of 
cottages  in  the  neighbourhood,  but  I  suppose  if  he 
has  enough  of  his  own  workmen  and  tenants  to  let 
them  to,  he  can  hardly  find  enough  cottages  for  your 
workmen? — No;  he  turned  my  coachman  and  gar- 
dener out  of  them  and  would  not  allow  them  to 
continue  on. 

5672.  Then  with  regard  to  Sir  Richard  Brooke's 
complaints,  you  attribute  a  good  deal  of  the  discom- 
fort which  he  experienced  to  the  exhalations  from  the 
alkali  waste  ? — No  doubt. 

5673.  Is  it  not  possible  by  depositing  the  waste  in 
a  careful  manner  to  avoid  those  exhalations  ? — Yes  ; 
we  never  have  any  exhalations  at  Weston  ;  we  cover 
it  over,  and  I  am  going  to  plant  potatoes  on  it  this 
season. 

5674.  It  has  been  the  fault  of  the  owners  of  the 
chemical  works  that  that  deposit  has  not  been 
covered  ? — I  believe  so, 

5675.  And  the  inconvenience  now  experienced  is 
\n  consequence  of  the  waste  having  been  for  many 
years  carelessly  deposited  ? — I  suppose  so. 
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5676.  Does   any  remedy  occur  to  you  for   that  Mr.  C.  Wigg. 

improper  deposit  ? — I  do  not  know  of  any  remedy   

except  properly  beating  it  down  and  covering  it 

over.  , 

5677.  {Professor  Rosco^.)  Do  you  know  of  any 
cases  of  potato  crops  having  been  grown  upon  soil 
formed  upon  the  top  of  alkali  waste  ? — I  have  heard 
of  cases  at  St.  Helen's.  Messrs.  Crossfield,  I  believe, 
grow  a  crop  of  potatoes  upon  theirs,  and  I  am  going 
to  do  the  same  this  spring. 

5678.  {Chairman.)  How  was  that  crop  grown? — 
The  waste  had  been  beaten  down  and  good  soil 
placed  upon  the  top  of  it, 

5679.  But  the  roots  would  extend  below  two  or 
three  inches  of  soil  ? — There  would  be  more  than 
two  or  three  inches  of  soil  upon  the  top  of  the  waste, 
and  I  am  told  that  the  heat  of  the  waste  forces  the 
potatoes. 

5680.  {Professor  Abel.)  You  have  stated  that  the 
value  of  ordinary  agricultural  land  was  increased 
to  \d,  to  2c?.  per  yard  per  annum  in  the  vicinity 
of  the  works ;  is  not  it  the  fact  now  that  the  exha- 
lations from  the  works  are  removed  to  a  much  greater 
distance  than  formerly  by  means  of  chimneys  ? — That 
land  is  no  longer  agricultural  land  ;  it  has  been  so. 

5681—2.  {Professor  Williamson.)  Have  you  any 
means  of  judging  what  would  have  been  in  all  pro- 
bability the  increase  in  the  value  of  land  in  the  district 
you  alluded  to  if  works  had  sprung  up  which  did 
not  evolve,  like  these  works,  objectionable  fumes ;  have 
you  any  means  of  judging  whether  the  increase  which 
you  alluded  to  in  those  cases  would  not  have  been 
considerably  greater  ? — I  cannot  say  as  to  that,  but 
this  land  all  about  Runcorn  is  particularly  suitable 
for  alkali  works  on  account  of  the  accessibility  of  salt 
and  fuel,  which  might  not  apply  to  other  works. 

5683.  {Admiral  Hornby.)  Do  not  you  think  that 
this  increase  which  you  mention  in  Sir  Richard 
Brooke's  rentals  may  be  accounted  for  partly  by  the 
natural  rise  which  has  occurred  in  the  value  of  the 
land  in  20  years,  and  partly  by  the  fact  of  railways 
going  through  there  now,  which  did  not  go  through 
his  property  20  years  ago  ? — Railways  passed  through 
Sir  Richard  Brooke's  property  more  than  20  years  ago. 

5684.  You  have  mentioned  a  house  in  your  evi- 
dence which  was  let  at  50/.  a  year,  the  rent  of  which 
is  now  raised  to  70/.  ? — Yes. 

5685.  Are  you  quite  sure  that  there  was  not  a  good 
deal  of  money  spent  upon  that  house,  which  makes  it 
a  more  valuable  one  ? — No,  there  has  not  been  any 
money  spent  upon  that  house.  From  my  knowledge 
the  rentals  of  farms  more  distant  from  Runcorn  have 
not  increased  in  value,  but  the  Commission  will  have 

more  definite  evidence  upon  that  head  from  Mr.  > 
Linaker. 

5686.  {3Ir.  Wilbraham  Egerton.)  Is  that  house  at 
Halton  the  one  which  was  lately  advertised  at  the  top 
of  Halton  Hill  ?— It  is. 

5687.  Is  it  now  let  ? — It  is  not  now  let,  but  I  have 
Mr.  Davis's  own  word  that  he  made  the  otier. 

5688.  But  is  it  not  the  fact  that  that  house,  which 
has  now  been  advertised  for  some  months,  is  not  yet 
occupied  ? — It  is  not  yet  occupied,  but  I  believe  I 
can  get  you  authority  for  saying  that  a  gentleman  is 
quite  willing  to  take  it. 

5689.  You  say  that  Halton  has  increased  in  value 
from  7,412/.  to  7,581/. ;  how  do  you  get  at  those 
figures,  which  you  say  represent  that  increase  ? — From 
the  rate  books. 

5690.  Did  you  get  at  Sir  Richard  Brooke's  rental 
from  the  rate  books  ? — I  did  not. 

5691.  Where  did  you  get  your  information  on  that 
point  from  ? — I  stated  just  now  that  I  was  not  at 
liberty  to  disclose  where  I  got  that  information  from. 

5692.  Then  we  are  not  bound  to  accept  it  as 
authentic  ? — I  submit  that  you  are  as  much  bound  to 
accept  that  as  to  accept  the  other  statements  I  make. 

5693.  No,  we  are  not  bound  to  take  statements 
unless  they  come  first  hand.  In  taking  your  evidence 
we  must  take  it  as  being  capable  oT  proof,  and  we 
must  criticise  it  us  such  ? — I  do  not  think  it  would  be 
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Mr.  C.  Wigg.   fair  for  me  to  disclose  the  source  from  which  I  obtained 

  the  information,  but  I  saw  tliat  the  Commissioners 

7  Feb.  1877.    asked  Sir  Richard  IJrooke  and  his  agent  these  questions, 
and  they  refused  to  give  you  the  information. 

5694.  Now  I  understood  you  to  say  that  your 
average  rent  was  39s.  per  acre  ? — Yes,  that  is  correct. 

5695.  Then  you  go  on  to  say  that  the  rents  upon 
Sir  Richard  Brooke's  estates  are  higher,  having  been 
raised  within  the  last  few  years  ? — Yes. 

5696.  But  in  the  evidence  that  we  have  before  us, 
given  by  Mr.  Holland,  be  is  asked  at  question  No. 
696,  "Did  you  give  us  the  rental  of  the  farm  which 
"  you  described  as  lying  close  to  Messrs.  Wigg's 
"  works,  upon  which  two  fields  of  oats  were  sold  as 
"  straw;"  and  the  answer  is,  "The  rental  of  the 
"  farm  is  305.  9d.  per  statute  acre."  Now  what  must 
the  rent  of  the  rest  of  the  farm  be  to  make  the  average 
rent  higher  than  your  395.  per  acre  ? — There  are  two 
farms  close  to  Messrs.  Wigg's  works.  The  one  that 
you  speak  of  at  305.  9d.  per  acre  fronts  Widnes,  and 
is  principally  marsh  land,  and  the  rent  has  not  been 
varied  for  some  years.  The  rent  of  the  other  farm 
has  been  raised  since  1870  from  2001.  to  300/. 
per  annum  ;  that  I  know  from  the  gentleman  who 
held  it. 

5697.  You  mean  to  say  that  upon  the  farm  which 
is  near  your  works  no  damage  has  been  done  by  the 
fumes  from  your  works  ? — I  have  not  said  so. 

5698.  But  the  whole  tenor  of  your  evidence  is  that 
the  value  of  Sir  Richard  Brooke's  property  has  in- 
creased in  proximity  to  your  works? — Yes,  but  I  have 
not  said  that  there  has  not  been  any  damage  done. 

5699.  Then  of  course,  if  there  has,  the  farming 
property  cannot  have  profited  by  proximity  to  your 
works  ? — I  do  not  think  the  farms  have  suffered  to 
any  particular  extent,  except  in  one  instance,  for 
which  there  was  an  action  brought  in  1873. 

5700.  You  mean  to  say  that  since  1873  no  damage 
has  been  done  ? — I  do  not  believe  there  has  been  any 
appreciable  damage  done  since  that  year. 

5701.  No  steps  have  been  taken  to  recover  damages 
during  the  interval  ? — No  steps  have  been  taken  to 
recover  damages  since  that  time.  Sir  Richard  Brooke 
has  made  application  for  an  injunction  to  stop  the 
works,  but  nothing  beyond  that. 

5702.  I  suppose  that  api)lication  was  founded  upon 
some  damage  which  was  done  ? — It  was  founded  upon 
this  action  in  1873  I  presume,  but  we  say  we  did  not 
do  that  damage, — that  it  was  done  by  waste  which 
was  on  fire  at  some  place  between  my  sons'  works 
and  Sir  Richard  Brooke's. 

57U3.  Is  that  the  action  which  is  alluded  to  as  the 
one  in  which  Sir  Richard  Brooke  recovered  damages 
from  Messrs.  Steele  ? — Yes. 

5704.  You  denied  that  you  did  the  damage  ? — We 
denied  it. 

5705.  Do  you  mean  to  say  that  the  value  of  Sir 
Richard  Brooke's  property,  taking  it  throughout,  has 
beeir  increased  by  its  proximity  to  your  works  ? — 
Not  to  our  works  in  particular,  but  to  the  works  in 
general. 

5706.  Do  you  think  that  the  land  which  would 
otherwise  have  been  let  for  building  purposes  betv/een 
Norton  Priory  itself  and  Warrington  has  been  de- 
preciated in  value  ? — I  never  knew  that  there  was  any 
land  likely  to  be  let  for  building  purposes  between 
Norton  Priory  and  Warrington. 

5707.  Perhaps  you  never  went  that  way,  and  never 
saw  any  villas  built  that  way  ? — I  have  seen  Moor. 

5708.  Is  not  that  in  immediate  proximity  to  Sir 
Richard  Brooke's  property  ? — It  is  near  it. 

5709.  Does  not  Moor  lie  in  the  centre  of  Sir 
Richard  Brooke's  property  ? — It  is  nearer  War- 
rington. 

5710.  I  ask  you  these  things  because  you  have 
raised  this  question  as  to  the  value  of  the  estate. 
Therefore,  I  presume,  you  know  where  Sir  Richard 
Brooke's  estate  is,  and  have  gone  into  the  question 
thoroughly.  Are  you  prepared  to  say  that  the  land 
between  Moor  and  Warrington,  considering  that  there 


are  villas  built  near  Moor,  is  not  suitable  for  building 
purposes  ? — I  say  it  is  suitable. 

5711.  Is  it  not  deteriorated  by  the  position  of  the 
works  ? — Not  in  that  position ;  but  at  the  same  time 
I  said  that  the  smoke  from  Warrington  did  a  great 
deal  of  damage  to  that  part  of  the  estate. 

5712.  You  say  it  is  the  Warrington  works  which 
damage  that  part  of  the  estate  ? — I  say  that  that  part 
of  the  estate  which  I  have  referred  to  was  damaged 
from  Warrington.  It  could  not  have  been  damaged 
from  AVidnes.  It  is  nearer  Runcorn  than  Moor. 
Rising  ground  and  trees  protect  it  from  the  gas 
and  smoke  from  Widnes,  but  it  is  quite  open  to 
Warrington. 

5713.  How  many  miles  is  it  from  Warrington  ? — 
About  four  miles. 

5714.  A  place  four  miles  from  Wanington  must  be 
eastward  of  Moor  ? — It  is  east  of  Moor  ;  it  is  a  flat 
country  to  Warrington. 

5715.  And  the  trees  you  admit  there  are  affected  ? 
—Yes. 

5716.  That  you  say  is  done  by  the  Warrington 
smoke  and  not  by  the  Widnes  smoke  ? — It  is. 

5717.  Is  the  prevalent  wind  throughout  the  year 
blowing  from  Warrington  to  that  land,  or  from 
Widnes  ? — The  prevalent  wind  there,  I  should  say,  is 
the  west  wind. 

5718.  And  being  west  of  Widnes,  the  prevalent 
wind  must  be  east,  if  your  evidence  is  correct  ? — It 
would  be  north-east  of  Widnes. 

5719.  Would  the  prevalent  wind  be  a  north-easterly 
wind  ? — It  is  the  westerly  wind  which  is  the  pre- 
vailing wind. 

5720.  Therefore  the  parts  which  you  say  are 
affected  must  have  been  affected  by  either  Warrington 
or  Runcorn  ;  and,  as  you  say  the  westerly  winds  are 
the  prevalent  winds,  they  must  have  been  affected 
from  Runcorn  ? — It  could  not  be  Runcorn,  because 
you  cannot  see  the  chimneys  of  Runcorn,  and  a 
westerly  wind  would  not  bring  the  smoke  from  Run- 
corn. 

5721.  {Earl  Percy.)  I  understood  you  to  say  that 
Sir  Richard  Brooke  and  his  agent  refused  to  give 
evidence  with  regard  to  the  increased  value  of  the 
property  ? — I  read  that  tliey  were  asked  for  these 
]3articulars  in  the  evidence  at  Liverpool,  and  that 
they  were  not  given. 

5722.  I  should  like  to  be  referred  to  that  point. 
It  is  a  statement  which  you  have  made  which  I  do 
not  think  is  borne  out  by  evidence  ? — I  think  Sir 
Richard  Brooke  stated  that  his  agent  would  give  it. 

5723.  Did  the  agent  ever  refuse  ? — I  do  not  know 
whether  I  used  the  word  "  refused  "  ;  if  I  did  I  ought 
not  to  have  done  so ;  but  if  you  asked  for  it  you  did 
not  get  it. 

5724.  You  are  unable  yourself  to  tell  us  from  what 
source  you  have  gained  this  information,  and  I  for 
one  am  unable  to  conceive  how  you  got  it  from  any 
trustworthy  authority  except  either  from  the  rate 
book,  as  far  as  that  may  be  considered  trustworthy,  or 
from  the  tenants  themselves  ? — Sir  Richard  Brooke's 
late  agent  would  have  been  able  to  give  me  all  the 
information  within  the  last  20  years. 

5725.  {Mr.  Wilbraham  Egerton.')  Which  agent  do 
you  refer  to  ? — Mr.  Linaker.  I  do  not  say  that  he 
did,  but  I  say  he  could  have  given  it  me. 

5726.  {Earl  Percy.)  At  the  same  time  I  suppose 
you  consider  that  the  Commission  must  take  this 
statement  upon  your  authority ;  you  are  responsible  for 
it  ? — I  am  responsible  for  it ;  I  am  quite  willing  to 
be  so.  1  do  not  wish  to  press  it  upon  the  Commission. 
I  know  it  is  the  fact,  and  there  I  leave  it. 

5727.  You  say  that  the  hedges  recently  planted 
by  the  railway  company  near  the  works  have  not 
suffered  the  least  injury  ? — They  have  not. 

5728.  I  suppose  that  would  be  in  proximity  to  high 
chimneys  ? — It  would  be  in  proximity  to  the  Runcorn 
and  the  Weston  chimneys. 

5729.  Those  chimneys  would  carry  the  fumes  over 
the  hedges  ? — They  would  carry  the  fumes  over  the 
hedges,  and  at  the  same  time  they  would  carry  the 
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fumes  over  tlie  hedges  which  have  been  destroyed  ; 
they  have  been  destroyed  all  round  me  15  or  20  years 
ao-o  ;  they  only  bud  at  the  top  ;  the  bottoms  have  been 
all  destroyed  years  ago. 

5730.  You  spoke  of  Halton  as  being  further  off 
from  the  manufactories  than  Clifton  ;  how  far  is 
Halton  from  the  manufactories  ? — Halton  is  about 
two  miles  from  linncorn,  and  I  think  about  the  same 
distance  from  Weston. 

5731.  Therefore,  according  to  the  evidence  which 
we  have  received  from  many  Avitnesses,  Halton  would 
come  in  for  the  greatest  amount  of  damage? — Halton 
would  come  in  for  the  greatest  amount  of  damage  if 
the  gas  were  carried  any  distance. 

5732.  And  that  would  account  for  Halton  not 
having  increased  so  much  in  value  ? — There  is  another 
reason  for  it,  and  that  is  that  there  have  not  been  many 
cottages  built  up  to  the  last  12  months;  the  cottages 
have  been  built  in  other  places,  but  there  they  have 
been  very  much  in  want  of  them. 

5733.  What  is  the  character  of  the  buildings  which 
in  your  opinion  have  increased  the  value  of  land  for 
building  purposes  ? — They  are  principally  cottages. 

5734.  Cottages  for  workmen  ? — Cottages  for  work- 
men. 

5735.  They  would  not  be  so  valuable  as  villa 
houses  ? — In  the  vicinity  of  the  works  the  land 
would  not  be  suitable  for  villa  building  ;  the  better 
class  of  people  go  away  from  Runcorn  to  live  near  the 
Overton  Hills. 

5736.  You  spoke  of  the  alkali  works  having  bene- 
fited the  land  very  much  in  increasing  its  value. 
You  said  that  perhaps  no  other  works  would  be  so 
suitable  for  that  part  of  the  country  ? — I  did. 

5737.  What  did  you  mean  by  that ;  why  would 
other  works  not  be  suitable  ? — The  locality  is  more 
adapted  for  alkali  works  on  account  of  the  proximity 
of  salt  and  fuel  from  Wigan,  Winsford,  and  Nortli- 
wich  ;  the  canals  and  railways  are  all  round  there, 
and  they  bring  fuel  very  cheaply. 

5738.  Why  should  it  not  be  as  suitable  in  other 
places  ? — For  instance,  it  would  not  be  suitable  for 
cotton  manufactories,  and  it  would  not  be  suitable 
for  iron  manufactories,  because  iron  works  are  gene- 
rally built  where  the  iron  ore  is,  or  on  the  banks  of 
coal  pits. 

5739.  iiut  transit  by  railway  is  of  great  advantage 
to  any  article  ? — Yes,  but  upon  a  low-priced  article 
carriage  by  railway  kills  it. 

5740.  (Chairman.)  You  form  largely  in  the  vicinity 
of  the  works  ? — Yes,  I  do. 

5741.  And  you  state  that  your  crops  are  good.? — 
Yes. 

5742.  That  includes  the  hay  ? — Y^'es. 

5743.  Has  your  hay  ever  suffered  from  the  vicinity 
of  the  works  ? — It  was  rather  blackened  at  one  time 
by  coal  smoke,  but  I  have  not  noticed  that  during 
the  last  two  or  three  years. 

5744.  How  does  your  farm  stand  with  regard  to 
the  works  ;  does  it  stand  north,  east,  south,  or  west  ? — 
Widnes  is  north  from  us. 

5745.  Were  you  present  when  the  evidence  was 
taken  in  Liverpool  ? — I  was  only  there  one  day. 

5746.  I  do  not  know  whether  you  heard  the 
witnesses  examined  with  reference  to  the  fact  of  the 
damage  done  to  their  crops,  and  that  they  could  only 
sell  their  hay  at  a  distance  to  people  who  were  not 
aware  of  its  origin  ? — I  thought  the  statements  were 
a  good  deal  exaggerated. 

5747.  Do  you  mean  to  say  that  the  witnesses  were 
not  telling  the  truth  ? — I  would  not  say  that.  I  was 
just  about  to  add  that  we  have  had  hay  growing  upon 
our  own  land  right  down  to  the  works,  and  we  have 
never  had  any  difficulty  in  selhng  it. 

5748.  But  Sir  Richard  Brooke  says  that  in  many 
instances  the  hay  is  not  saleable  in  the  neighbourhood, 
and  he  thinks  that  the  grass  is  generally  destroyed  in 
a  young  state, — "  It  is  more  liable  to  be  touched  when 
"  it  is  growing  than  when  it  becomes  hay  ;  it  makes 
"  a  certain  growth,  and  there  it  remains,"  Then  he 
is  asked,  "  But  how  does  it  ever  become  hay  if  it  is 
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"  injured  in  its  early  growth  ?  "  To  which  he  replies,    Mr.  C.  Wigg. 

"  We  have  hay,  but  no  persons  will  buy  the  hay  in   

"  the  neighbourhood  if  they  can  help  it,  if  they  know     ^  Feb.  1877. 

"  that  it  comes  from  there.     The  gentlemen  who   '  

"  make  these  noxious  vapours  will  not  buy  the  hay 
"  of  the  neighbourhood.'*'  Then  he  says  also  for 
himself,  "  I  have  hay  of  my  own  grown  on  my  own 
"  farm,  which  my  horses  do  not  like,  and  I  very  often 
"  have  to  get  other  hay  in  consequence."  Do  you 
doubt  the  truth  of  those  statements  ? — I  should  be 
sorry  to  doubt  Sir  Richard  Brooke's  word,  but  I  can 
only  go  from  facts. 

5749.  That  is  to  say,  facts  as  to  your  own  property  ? 
— And  as  to  the  property  round  about. 

5750.  But  we  had  8  or  10  of  his  tenants  who  stated 
exactly  as  Sir  Richai-d  Brooke  did,  and  are  they  all 
mistaken  ? — I  would  not  say  that. 

5751.  You  have  stated  that  the  property  in  the 
neighbourhood  has  increased  in  value  owing  to  the 
demand  for  the  land  for  building  cottages  for  the 
workmen  ? — Y^es. 

5752.  Now  with  regard  to  one  farm,  the  Astmoor 
Marsh  Farm,  which  you  mentioned,  Mr.  Holland  states 
that  it  is  extremely  good  land,  which  ought  to  be  let 
for  from  45s.  to  50s.  per  statute  acre.  It  was  for  a 
long  time  in  hand,  and  could  not  be  let.  "  This  and 
"  another  farm  before  I  came  to  the  estate  were  in 
"  hand,  and  there  was  great  difficulty  in  letting  it. 
"  It  was  just  let  when  I  came  to  the  estate  at  30s.  9c?. 
"  per  statute  acre  ?  " — The  Astmoor  Marsh  Farm  was 
let  to  a  very  good  tenant,  who  paid  a  considerable 
rent  for  it,  but  Sir  Richard  Brooke  saw  him  catching 
some  rabbits,  and  turned  him  out ;  that  was  the  reason 
he  could  not  get  a  tenant  for  it. 

5753.  Y"ou  think  it  was  due  to  that,  and  not  to  the 
quality  of  the  land  ? — Yes,  that  was  the  reason  the 
late  tenant  left  it. 

5754.  With  respect  to  Astmoor  Bridge  Farm,  it  is 
stated  that  it  is  about  100  acres,  let  for  a  fair  annual 
value,  and  that  there  was  great  difficulty  in  letting  it,  ' 
although  Sir  Richard  Brooke  undertook  to  bear  the 
onus  of  paying  compensation  to  the  farmer  for  the 
damage  done.  I  asked  if  any  damage  had  been  done, 
and  if  anything  had  been  paid,  to  which  Mr.  Holland 
replied,  "  Yes.  The  agreement  was  that  Sir  Richard 
"  should  pay  the  farmer  up  to  the  amount  of  50/. 
"  per  annum  ibr  damage,  if  so  much  damage  was 
"  done.  Last  year  the  damage  done  was  valued  by 
"  two  persons  who  had  been  appointed,  one  by  the 
"  farmer  and  the  other  by  Mr.  Ellis,  and  we  paid 
"  him  last  year  50/.,  and  I  do  not  hesitate  to  say  that 
"  he  lost  100/.  rather  than  50/.  from  damage  to  crops." 
Now  is  that  all  imaginary  and  exaggerated  ? — That 
farm  was  let  in  1869  for  200/.  per  annum,  and  the 
next  tenant,  the  present  occupier,  paid  300/.  for  it  ; 
and,  after  this  action  with  my  sons  for  damage,  he 
claimed  some  compensation  from  Sir  Richard  Brooke. 
He  did  not  get  any  of  the  compensation  which  Sir 
Richard  Brooke  got ;  he  claimed  some,  and  I  believe 
Sir  Richard  paid  liim  50/, 

5755.  Mr,  Holland  says  that  last  year  the  damage 
was  valued  by  two  persons  ? — I  never  heard  of  any 
damage  being  done  last  year, 

5756.  I  suppose  you  would  wish  that  we  should 
give  the  same  credit  to  Mr,  Holland's  statement  as  to 
yours  ? — I  am  not  disputing  what  Mr.  Holland  or 
Sir  Richard  Brooke  says.  I  thought  you  were  al- 
luding to  the  year  1874,  but  that  evidence  was  given 
in  1 876,  that  is  to  say,  last  year. 

5757.  But  this  statement  refers  to  1875  ? — There 
was  damage  that  I  heard  of  in  1875,  but  in  1876  I 
heard  of  no  damage  ;  there  was  damage  done  last  year, 
which  must  have  been  from  some  works  at  Widnes. 
Mr.  Fletcher  and  Dr.  Angus  Smith  came  over  to  see, 
and  they  said  that  the  damage  could  not  be  done  by 
Runcorn,  but  that  it  must  have  been  done  by  some 
accidental  escape  from  Widnes. 

5758.  You  say  that  there  is  very  little  damage 
going  on  now  comparatively,  but  how  can  all  these 
witnesses,  landlords  and  tenants,  come  and  say  that 
they  cannot  keep  cows  more  than  two  or  three  yeara 
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Mr  C.  Wigg.  COWS  milk  badly,  and  that  the  grass  does 

  not  fatten  the  sheep  ;  are  those  statements  all  false  ? 

7  Feb.  1877.    — I  have  told  you  the  facts,  and  you  will  have  some 

 disinterested  evidence   from  the  Mai-quis  of  Chol- 

mondeley's  agent  and  Mr.  Linaker  on  the  subject.  I 
cannot  go  any  further.  I  do  not  wish  to  say  that 
anybody  has  given  false  evidence. 

5759.  You  used  the  word  "exaggerated"  with 
regard  to  the  evidence  which  had  been  given  ? — That 
was  with  regard  to  the  hay. 

5760.  Will  you  be  kind  enough  to  go  on  with  your 
statement — The  last  Alkali  Act  has  entailed  great 
additional  cost  upon  the  manufacturer,  as  it  is  most 
difficult  to  keep  the  furnaces  tight,  especially  when 
they  are  allowed  to  cool,  which  is  generally  the  case 
on  Sunday.  Chemists  are  continually  testing  the 
flues  and  chimneys,  and  repairs  are  constantly  going 
on. 

5761.  Repairs  that  would  not  have  been  made  but 
for  these  Acts  ? — Yes,  on  account  of  the  constant 
leakages  and  the  small  amount  that  is  now  allowed  to 
escape. 

5762.  And  you  think  that  but  for  the  passing  of 
the  Act  you  would  have  taken  no  notice  of  that  ? — 
We  should  have  kept  within  the  5  per  cent.,  but  from 
5  per  cent,  to  two  tenths  of  a  grain  makes  a  great 
diiference.  Last  week  I  had  a  note  saying  that  the 
escape  was  "  23  from  one  of  the  chimneys  ;  we  tested 
it  in  the  morning,  and  it  was  only  "Oil.  We  found 
the  acid  was  going  into  the  smoke  flue,  and  the 
leakage  was  remedied  and  stopped.  In  addition  to  the 
expenses  I  have  put  down,  the  additional  expense  for 
these  trivial  repairs  comes  to  an  enormous  amount  in 
a  year.  I  say  in  my  statement  that  the  estimated 
additional  expenditure  in  repairs  since  the  passing  of 
the  last  Act  at  the  above  company's  works  is  2\  per 
cent,  upon  the  sulphate  of  soda  made  ;  and,  in  addition 
to  this,  we  have  spent  between  4,000/.  and  5,000/. 
in  the  last  18  months  in  new  apparatus,  in  order  to 
obtain  a  more  perfect  condensation.  I  consider  that 
a  further  limitation  of  the  escape  of  hydrochloric  acid 
gas  could  not  be  practically  carried  out,  and  would 
either  lead  to  evasion  or  the  stoppage  of  the  trade ; 
and  from  my  experience  I  believe  that  isolated  works, 
caiTied  on  within  the  limits  of  the  present  Act,  would 
not  do  any  appreciable  damage,  or  be  a  nuisance  to 
anyone.  I  believe  the  great  damage  now  done  in  the 
neighbourhood  of  Euncorn  and  Widnes  is  from  coal 
smoke,  owing  to  the  large  concentration  of  works ; 
and  I  have  seen  the  country  damaged  to  the  same 
extent  by  coal  smoke,  where  there  are  no  alkali 
works.  I  have  made  experiments  of  the  amount  of 
sulphurous  acid  in  boiler  flues  from  coal  smoke  alone, 
and  find  they  contain  ^ths  or  ^^tlis  of  a  grain  per 
cubic  foot  ;  this  shows  at  once  that  the  amount  of 
sulphurous  acid  emitted  into  the  air  from  coal  smoke  is 
out  of  all  proportion  to  that  allowed  to  escape  of 
hydrochloric  acid  under  the  Alkali  Act.  Mr.  Collier, 
who  gave  evidence  before  the  Commission,  was  in  the 
employ  of  my  late  partners,  Messrs.  Johnson,  and^  upon 
leaving  them,  built  works  at  Weston,  but  was  obliged 
to  sell  them  on  account  of  the  damage  he  did  to  the 
surrounding  country.  He  is  unacquainted  with  the 
modern  means  of  condensation,  and  having  made  a 
similar  statement  for  Sir  Richard  Brooke  as  to  the 
bad  management  of  the  works  of  Messrs.  Wigg 
Brothers  and  Steele,  he  was  invited  to  go  and  inspect 
their  works,  but  refused,  and  has  never  been  inside 
their  works.  The  houses  alluded  to  by  Mr.  Acton, 
in  his  evidence  before  the  Royal  Commission,  have 
become  unsuitable  to  the  neighbourhood,  as  some  of 
them  had  large  stabling,  &c.,  and  since  the  opening 
of  the  railway  to  Runcorn  the  better  class  of  the 
inh9,bitants  have  preferred  living  further  away.  I 
am  informed  by  one  of  the  inhabitants  of  these  houses 
that  the  damage  from  the  works  has  been  very  much 
less  in  the  last  two  years,  and  that  there  have  been 
very  good  fruit  crops  in  the  gardens.  In  the  action 
for  damages  alluded  to  by  Sir  R.  Brooke,  Dr.  Angus 
Smith  attributed  the  damage  to  the  accidental  breaking 
of  a  saltcake  pot,  and  Mr.  Ellis,  agent  to  Sir  R. 


Brooke,  in  his  evidence  before  the  Royal  Commission 
admits  this,  and  the  jury  accepted  his  view  on  giving 
their  verdict  for  part  of  the  amount  claimed.  Messrs. 
Wigg  Brothers  and  Steele  attributed  the  damage  to 
the  burning  of  the  waste  in  the  adjoining  works,  but 
could  not  prove  that  it  was  on  fire  on  the  particular 
day  of  damage.  Sir  Richard  Brooke's  complaint  of 
discomfort  in  his  house,  and  of  his  silver  and  steel 
being  dimmed  and  rusted,  are  doubtless  the  effects  of 
sulphuretted  hydrogen  gas  emitted  from  the  enormous 
deposits  of  alkali  waste  in  the  neighbourhood,  and 
the  assertions  made  by  him  and  other  witnesses  as  to 
there  being  a  greater  escape  of  gas  at  night  is  no 
doubt  accounted  for  by  there  being  a  greater  density 
in  the  atmosphere  at  night  than  in  the  day-time,  as 
in  all  well-conducted  works  the  same  means  of  con- 
densation are  at  work  night  and  day,  and  there  are 
foremen  for  both  periods  who  act  alternately  ;  and  in 
the  Runcorn  Soap  and  Alkali  Company's  Aworks  the 
account  of  acid  condensed  by  night  and  day  is  kept 
separate,  and  any  deficiency  from  the  usual  standard 
has  to  be  accounted  for.  Refemng  to  the  evidence 
of  George  Pennington,  a  bricklayer,  I  should  mention 
that  he  is  in  the  employ  of  Sir  Richard  Brooke,  and  I 
cannot  find  that  he  has  worked  in  any  chemical  works 
for  many  years.  Neither  in  the  works  of  the  Run- 
corn Soap  and  Alkali  Company,  nor  of  Messrs.  Wigg 
Brothers  and  Steele,  are  there  any  dampers  in  the  gas 
flues  between  the  pots  or  furnaces  and  the  chimney  ; 
therefore  his  assertion  as  to  the  interference  of  the 
men  in  altering  the  dampers  and  allowing  the  gas  to 
go  direct  to  the  chimney  is  totally  untrue,  as  there  is 
no  other  way  for  it  to  travel  but  through  the  con- 
denser, and  his  statement  of  having  seen  this  done  to 
an  open  furnace  at  the  Weston  works  is  a  direct  false- 
hood, as  open  saltcake  furnaces  were  never  worked 
there.  There  are  dampers  to  the  fire  flues  made  to 
regulate  the  draught  on  the  furnaces,  but  these  have 
nothing  to  do  with  the  gas,  except  in  cases  of  leakage 
from  the  furnaces.  A  charge  of  saltcake  takes  from 
two  and  a  half  to  three  hours  to  complete,  and  as  the 
inspector's  test  is  taken  from  the  chimney  in  a  few 
minutes,  it  is  absurd  to  say  that  the  work  can  be 
slackened  in  a  large  works  so  as  to  interfere  with 
this. 

5763.  ( Viscount  Midleton.)  I  wish  to  hear  about 
this  accident  with  the  saltcake  pot;  is  that  a  pre- 
ventible  accident  ? — No ;  it  is  the  natural  order  of 
things. 

5764.  What  is  it  due  to  ;  *is  it  due  to  the  careless- 
ness of  the  workmen  ? — The  pot  wears  out  in  time, 
and  then  it  cracks,  and  we  have  to  renew  it,  and  the 
gas  escapes  from  the  pot  into  the  smoke  flue,  and  goes 
direct  to  the  chimney. 

5765.  You  regard  it  as  one  of  the  accidents  which 
will  happen  from  time  to  time  ?■ — Sometimes  a  salt- 
cake  pot  will  break  in  a  week,  and  sometimes  it  will 
last  for  12  months  ;  it  depends  upon  the  quality  of 
the  iron  that  is  put  in  it,  and  sometimes  upon  the 
heat  that  is  applied  to  it. 

5766.  {Mr.  Stevenson.)  Do  not  saltcake  pots 
usually  give  warning  by  leaking  before  they  break  ?-- - 
What  I  mean  by  leaking  is  cracking.  We  find  it  out 
by  the  leakage  from  the  flues  ;  that  is  the  only  way 
we  have  of  finding  it  out. 

5767.  Is  it  not  possible  to  finish  a  charge  in  that 
case  ? — We  finish  the  charge  and  stop  the  pot. 

5768.  Consequently  very  little  of  the  acid  should 
get  into  the  fine  ? — Very  little.    In  this  case  Dr. , 
Angus  Smith  was  under  the  impression  that  the  gas 
from  a  saltcake  pot  when  it  was  broken  escaped  into 
the  works. 

5769.  Did  I  understand  you  to  say  that  the  new 
Alkali  Act  involved  an  additional  expenditure  upon 
your  saltcake  plant  of  3,000/.  to  4,000/.  a  year  ? 
—Yes. 

5770.  How  is  that  money  spent  ? — It  is  spent  prin- 
cipally in  repairing  the  furnaces  and  pipes  and  other 
parts  of  the  works. 

5771.  I  understood  you  to  say  that  that  was  addi- 
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tional  to  what  it  had  formerly  cost  ? — Yes.  Our  repairs 
in  1874  were  15,000^. 

5772.  Those  are  the  total  repairs.  I  am  calling 
your  attention  to  that  portion  of  the  total  repairs 
which  you  said  were  required  for  the  salteake  plant  ? 

 I  have  carried  that  out  and  it  comes  to  If.  Sd.  per 

ton  upon  the  sulphate  of  soda  made. 

5773.  My  inquiry  was  how  that  amount  of  3,000/. 
or  4,000/.  a  year  was  spent  ? — In  repairing  the  fur- 
naces, condensers,  and  pipes. 

5774.  Do  you  expect  lhat  that  will  go  on  every 
year  ? — We  have  got  two  of  these  new  furnaces  up 
now  ;  in  fact  we  have  been  ti-ying  during  the  last  five 
years  to  put  up  these  plus-pressure  furnaces ;  we  have 
one  at  work  now. 

5775.  So  that  the  altering  of  the  principle  is  part 
of  what  you  call  repairs  ? — Tes. 

5776.  When  once  they  have  been  all  altered  to  the 
new  principle  will  this  large  amount  of  expense  on 
repairs  go  on  ? — Not  if  the  new  principle  succeeds  ; 
it  would  under  the  old  furnaces  to  a  great  extent. 

5777.  {Professor  Roscoe.)  I  suppose,  from  what 
you  have  stated  with  regard  to  this  case  of  escape 
which  was  lately  discovered,  that  you  agree  with  the 
other  witnesses  that  the  inspector  is  able  practically 
to  detect  such  escapes  and  is  of  service  to  you  in  doing 
that  ? — The  inspector  was  of  service  to  us  in  that 
instance,  for  we  tested  the  flue  in  the  morning  and  it 
was  all  right,  and  he  came  in  the  afternoon  and  found 
this  escape. 

5778.  May  I  ask  how  often  the  inspector  comes 
to  your  works  in  the  course  of  a  year  ? — Sometimes 
once  a  month,  sometimes  twice  a  month. 

5779.  If  he  was  to  double  his  number  of  visits,  do 
you  think  that  that  would  be  valuable  to  you  and  to 
the  public  ? — I  do  not  think  it  would,  because  we 
should  have  discovered  the  escape  the  next  morning 
when  we  tested  it  again. 

5780.  It  was  only  just  because  he  came  between 
your  two  testing  times  that  you  did  not  discover  the 
leakage  ? — That  is  so. 

5781.  {Professor  Abel.)  Do  you  carry  on  a  regular 
system  of  testing  periodically  ? — Yes. 

5782.  To  what  extent  ? — We  test  every  day.  We 
test  the  chimney,  and  if  the  chimney  is  wrong  we  test 
all  the  flues  till  we  find  out  where  the  escape  is. 

5783.  {Professor  Williamso7i.)  There  was  one 
statement  made  by  you  which  I  should  be  glad  if  you 
will  be  good  enough  to  explain  for  the  good  of  the 
Commission.  You  suggest  that  the  escape  of  noxious 
vapour  at  night  might  be  greater  than  during  the  day, 

The  witne 


on,account  of  the  greater  density  of  the  atmosphere  ?  Mr.  C.  Wigg. 

— I  think  the  density  of  the  atmosphere  is  greater  at   

night,  and  for  that  reason  the  gas  does  not  rise,  and    7  Eeb.  1877. 

people  complain  of  it  more,  not  that  the  escape  is 

greater. 

5784.  {Mr.  Wilhraham,  Egerton.)  Was  it  your 
sons'  works  that  we  went  over  ? — Yes,  the  Commission 
visited  those  works. 

5785.  {Earl  Percy.)  You  say  that  Mr.  Collier  was 
invited  to  inspect  your  works  and  refused,  but  the 
evidence  he  gave,  as  I  understand,  was  upon  the 
damage  done  to  some  of  Sir  Richard  Brooke's  pro- 
perty which  the  jury  found  you  had  committed? — 
That  was  the  action  I  have  been  speaking  of,  where 
the  damage,  as  we  say,  had  been  done  by  the  waste 
being  on  fire.  He  has  made  a  similar  statement  to 
Sir  Richard  Brooke,  that  these  works  were  not  well 
managed,  though  he  had  never  been  inside  of 
them,  and  he  made  a  similar  statement  before  the 
Commission. 

5786.  You  state  with  regard  to  Mr.  Acton  that 
the  houses  alluded  to  by  him  in  his  evidence  before 
the  Royal  Commission  have  become  unsuitable  to  the 
neighboui'hood,  as  some  of  them  had  large  stabling, 
&c.  ;  and  since  the  opening  of  the  railway  to  Run- 
corn the  better  class  of  the  inhabitants  have  preferred 
living  further  away.  Why  should  the  fact  of  a  house 
with  large  stabling  being  near  a  railway  induce  a 
tenant  to  live  further  away  ? — Because  those  houses  are 
two  miles  from  Runcorn,  and  people  can  go  further 
into  the  country  by  the  railway,  without  having  to 
walk  so  fai'. 

5787.  What  has  the  large  stabling  to  do  with  it  ? — . 
Because  a  workman  would  not  require  stabling  to  his 
houge. 

5788.  You  mean  they  are  villa  residences  ? — 
Yes  ;  and  they  would  be  spoiled  by  these  (iottage 
residences. 

5789.  Why  are   there  cottages  there  ? — I'or  my 
sons'  works  and  workmen. 

5790.  Therefore,  as  the  workmen  would  not  be 
there  unless  the  works  were  there,  the  works  have 
spoiled  the  villa  residences  ? — In  that  way. 

5791.  What  was  said  in  Mr.  Acton's  statement 
was  that  the  works  had  depreciated  the  villa  resi- 
dences ? — The  people  go  further  away  by  railway  to 
avoid  the  alkali  works,  but  if  the  railway  had  not  been 
made  they  would  have  lived  in  those  houses.  Mr. 
Acton  complained  that  the  houses  were  deteriorated 
by  gases  from  the  works, 

i  withdrew. 


Mr.  Frank  Faulkner  examined. 


5792.  {Chairman.)  You  live  in  the  neighbourhood 
of  St.  Helen's,  do  you  not  ? — My  business  is  in  St. 
Helen's. 

5793.  What  is  your  business  ? — I  am  managing 
brewer  to  a  large  firm  of  brewers  there,  and  my 
residence  is  some  four  or  five  miles  from  St.  Helen's. 
All  I  wish  to  point  out  is  that  I  have  especial 
opportunity  of  noticing  the  condition  of  the  atmo- 
sphere at  those  times  when  ordinary  people  are  not 
abroad.  My  business  leads  me  to  St.  Helen's  at  very 
early  hours  in  the  morning,  between  five  and  six  a.m., 
and  I  wish  to  point  out  that  the  smells  which 
prevail  at  that  time  are  not  due,  as  a  great  many 
chemical  manufacturers  would  wish  to  convey,  to 
chlorine  or  muriatic  acid,  but  to  sulphuretted  hydrogen, 
which  sulphuretted  hydrogen  does  not  arise  from 
waste  heaps  or  from  the  Sankey  Brook,  but  is  emitted 
directly  from  the  chimneys.  A  great  deal  has  been 
said  about  injury  to  crops,  but  I  would  like  to  ask  the 
Commissioners  if  they  know  anything  of  the  state  of 
affairs  round  about  St.  Helen's.  I  do  not  speak  on 
behalf  of  the  firm  that  I  am  engaged  with,  but  simply 
from  my  own  knowledge  and  upon  my  own  responsi- 
bihty.  I  say  most  distinctly  that  the  character  of 
the  crops  about  St.  Helen's  is  such  that  we  cannot  use 
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the  produce  of  those  crops  in  our  manufacture  to  any 
extent. 

5794.  You  mean  the  barley  ? — Yes ;  the  whole  of 
our  malt  that  we  employ  in  brewing,  instead  of  coming 
as  it  would  naturally  do  from  Lancashire,  if  there 
were  any  crops  there  worth  having,  comes  from 
Lincolnshire. 

5795.  Was  that  part  of  the  country  ever  a  good 
barley-growing  country  ? — I  have  no  proof  of  that, 
because  I  have  only  been  there  seven  or  eight  years. 
Now  with  regard  to  injury  to  health,  I  would  ask  the 
Commission  if  they  know  that  some  months  ago  a 
memorial  was  signed  by  the  whole  of  the  medical 
men  residing  in  St.  Helen's,  stating  that  great  injury 
was  done  to  health  on  account  of  the  prevalence  of 
sulphuretted  hydrogen  in  the  atmosphere. 

5796.  They  have  taken  action  upon  that  since,  have 
they  not  ? — I  cannot  say  whether  they  have  or  not, 
but  I  think  the  Commission  will  agree  Avith  me  that 
no  one  ought  to  be  called  upon  to  pay  a  penalty  for 
living  in  St.  Helen's  such  as  I  suffer  from.  Nobody 
should  be  subjected  to  the  sulphuretted  hydrogen 
which  produces  in  me  and  my  family  a  tendency  to 
diarrhoea  and  incipient  dysentery,  and  I  do  not  think 
the  manufacturers  ought  to  be  allowed  to  assert  that 

:  4 


Mr. 

F.  Faulkner. 


208 


MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


the  escape  of  gulphuretted  hydrogen  was  ■  09  or  •  02  ; 
it  is  simply  nonsense.  It  is  quite  enough  to  make 
the  atmospliere  an  abominable  one,  such  as  ought  to 
be  suiFered  by  no  civilised  set  of  people. 

5797.  {Mr.  Stevenson.)  Do  yon  feel  quite  compe- 
tent to  determine  the  difference  between  chlorine, 
hydrochloric  acid,  and  sulphuretted  hydrogen ;  can 
you  distinguish  the  smells  ? — Considering  that  I  am  a 
chemist  I  certainly  think  I  know  something  of  the 
difference  betAveen  them. 

5798.  I  asked  you  the  question  on  account  of  your 
stating  that  the  sulphuretted  hydrogen  came  directly 
from  the  chimneys  ? — It  certainly  does. 

5799.  Do  you  know  what  process  within  the  works 
Avould  send  sulphuretted  hydrogen  into  the  chimneys  ? 
— I  cannot  say. 

5800.  I  am  afraid  no  chemical  manufacturer  could 
answer  the  question  ? — I  do  not  say  that  he  could  ;  it 
is  a  matter  simply  of  common  sense.  The  chemical 
manufacturers  all  speak  from  their  own  point  of  view. 
I  speak  from  my  point  of  view,  which  is  simply  a 
question  of  comfort  or  benefit  to  health. 

5801.  {Chairman.)  How  does  it  matter  to  you 
whether  it  comes  from  chimneys  or  the  waste  heaps 
so  long  as  you  encounter  it  ? — Not  at  all. 

5802.  The  manufacturers  admit,  and  have  admitted 
over  and  over  again,  that  there  is  a  great  deal  of  sul- 
phuretted hydrogen  all  over  St.  Helen's,  but  they  deny 
that  it  comes  from  chimneys  ? — I  do  not  think  it  is  a 
point  to  make  much  of. 

5803.  {Mr.  Stevenson.)  Is  malting  barley  grown 
anywhere  in  Lancashire  ? — I  should  say  not  good 
malting  barley.  I  have  had  a  good  deal  of  experience 
upon  that  point.  I  do  not  believe  there  is  any 
barley  at  all  grown  within  miles  of  St.  Helen's  which 
is  fit  to  use  for  our  purpose. 

5804.  Has  malting  barley  ever  been  grown  in  Lanca- 
shire to  your  knowledge  ? — I  think  that  I  stated  I  had 
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not  been  a  resident  in  Lancashh'e  for  any  number  of 
years,  but  certainly  not  since  I  have  been  there.  May  I 
make  one  observation  with  regard  to  gas.  When  you 
see  a  cloud  of  vapour  coming  from  the  top  of  the 
chimney  of  a  chemical  works,  and  when  in  drawing 
your  breath  directly  you  come  into  that  cloud  of 
vajjour  you  detect  an  immense  quantity  of  sul- 
phuretted hydrogen  in  it,  the  natural  inference  is 
that  it  comes  directly  from  the  chimney. 

5805.  {Professor  Roscoc.)  By  what  means  do  you 
detect  it  ? — By  the  sense  of  smell. 

5806.  {Professor  Williamson.)  And  you  were  sure 
that  whilst  experiencing  the  smell  of  sulphuretted 
hydrogen  you  were  not  near  some  waste  that  might 
have  caused  it  ? — No,  not  along  that  road  that  I  am 
speaking  of. 

5807.  {Mr.  Wilhraliam  Egerton.)  Do  you  find  this 
atmosphere  produces  undue  thirst  on  the  part  of  the 
workmen  who  are  employed  in  the  works  ?— I  sup- 
pose that  is  a  pertinent  question. 

5808.  As  you  are  a  brewer  I  Avish  to  know  from 
the  opportunities  that  you  have  of  knowing,  whether 
it  produces  a  desire  for  an  increased  consumption  of 
beer  on  the  part  of  the  workmen  who  are  employed 
in  the  works  ? — I  think  if  you  ask  Professor  Roscoe 
he  will  tell  you  that  alcohol  is  one  of  the  antidotes 
for  poisoning  by  chlorine,  but  I  should  be  sorry  if 
this  question  were  to  drift  into  any  laughing  matter, 
because  it  is  certainly  no  laughing  matter  to  myself 
or  my  family. 

5809.  {Chairman.)  The  only  matter  of  criticism 
upon  your  evidence  is  that  the  sulphuretted  hydrogen 
comes  from  the  chimneys ;  we  have  had  nothing  of 
that  sort  hitherto,  although  we  have  had  a  good  deal  of 
dispassionate  evidence  as  to  the  existence  of  sulphu- 
retted hydrogen  in  the  atmosphere  ? — I  gave  it  as  a 
matter  of  opinion  that  it  came  fi'om  chimneys,  I  could 
not  assert  it  as  a  positive  fact. 

withdrew. 


Mr.  William  Waite  examined. 


5810.  {Chairman.)  What  are  you  ? — I  am  studying 
brewing  under  Mr.  Faulkner. 

5811.  Are  your  experiences  similar  to  bis? — Yes; 
but  I  think  I  myself  am  rather  a  greater  sufferer.  I 
may  say  I  have  seen  this  vapour  which  Mr.  Faulkner 
has  complained  of,  and  my  sense  of  smell  has  told  me 
that  if  it  is  not  sulphuretted  hydrogen  gas  it  is  some- 
thing very  like  it  indeed.  I  have  been  perfectly  well 
in  the  morning  when  leaving  Rainhill,  and  have  been 
perfectly  well  until  I  reached  Croppen's  Hill. 

5812.  How  far  is  that  from  Sankey  Brook? — I 
cannot  say  exactly ;  it  is  just  before  you  enter 
St.  Helen's.  We  have  driven  into  the  mist,  and  a 
feeling  of  nausea  has  seized  me  all  at  once,  making  me 
feel  perfectly  sick,  and  I  think  that  that  has  injured 
my  health  considerably.  I  would  further  notice  that 
the  smells  which  are  not  altogether  of  a  sulphuretted 
hydrogen  kind  have  been  always  worst  early  in  the 
morning.  We  may  have  a  very  bad  smell  as  we  drive 
into  St.  Helen's,  but  when  we  drive  out  in  the  middle 
of  the  day  to  dinner,  though  the  wind  may  be  in  just 
the  same  quarter,  blowing  from  the  east  or  north-east, 
there  would  be  hardly  any  perceptible  smell.  I 
would  also  comment  upon  a  statement  made  by  a 
witness  that  the  cause  of  that  is  that  the  air  is  so 
much  denser  early  in  the  morning.  I  should  doubt 
that ;  but  if  it  were  so,  I  should  submit  that  the  gases 
would  rise  aU  the  more,  the  atmosphere  being  denser. 


5813.  There  is,  no  doubt,  a  great  accumulation  of 
bad  vapours  in  the  neighbourhood  of  St.  Helen's? 
— There  is  a  great  accumulation  of  bad  vapours,  but 
sulphuretted  hydrogen  is  not  the  Avorst  smell  ;  there 
is  one  particularly  villainous  smell  that  we  can 
positively  see  as  we  drive  into  St.  Helen's. 

5814.  Which  is  that? — The  vapour  which  bears 
that  smell  with  it  is  of  a  yellowish-grey  colour,  I 
can  simply  describe  it  as  most  foetid  and  loathsome ; 
it  is  more  like  bi-sulphide  of  carbon  than  anything 
else  I  can  think  of.  How  it  is  produced  I  cannot  say; 
I  can  only  assert  most  positively  that  the  smell  does 
exist. 

5815.  Has  your  health  suffered  from  it? — Most 
decidedly.  I  never  had  a  day's  illness  till  I  went  to 
St.  Helen's  six  months  ago,  and  I  can  say  that  for  the 
last  five  months  I  have  never  been  well. 

5816.  And  you  attribute  that  altogether  to  these 
nauseous  vapours  ? — Yes. 

5817.  You  live  at  Rainhill  ?— Yes. 

5818.  And  drive  into  St.  Helen's  at  this  early  hour  ? 
—Yes. 

5819.  Do  you  take  the  precaution  of  breakfasting 
before  you  start  ? — I  do. 

5820.  You  take  all  the  precautions  you  can  ? — I 
lead  the  most  regular  life  that  a  man  can  do. 


The  witness  withdrew. 


Adjourned  to  to-morrow  at  11  o'clock. 
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Pkesent  : 

The  Right  Honourable  LORD  ABERDARE  in  the  CniiR. 


The  Right  Honourable  Earl  Pekcy,  M.P. 
The  Right  Honourable  Viscount  Mtpleton. 
Ihe  Honourable  Wilbrahahi  Egeeton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 
F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 


A.  W.  Williamson,  Esq.,  Ph.D.,  F.R.S. 
H.  E.  Roscoe,  Esq.,  F.R.S. 
Admiral  W.  W.  Hoknbt, 

Gerald  A.  R.  FitzGerald,  Esq.,  Secretary. 


Mr.  Henry  Beswiok  examined. 


5821.  (^Chairman.)  What  statement  do  you  wish 
to  make  to  the  Commissioners  ? — I  reside  at  Barrow- 
Hall,  in  Cheshire,  and  am  now,  and  have  been  for  the 
last  14  years,  local  agent  for  the  Frodsham,  Helsby, 
Runcorn,  Barrow,  and  Halton  estates  of  the  Marquis 
of  Cholmondeley.  Prior  to  that  time  I  was  agent  for 
about  seven  years  on  the  Ashton  Hayes  estate,  ia 
Cheshire,  then  the  property  of  William  Atkinson, 
Esq.  From  the  year  1844  to  the  year  1857  I  carried 
on  business  in  Runcorn.  With  the  exception  of  four 
years,  I  resided  in  Runcorn  from  childhood  until 
1857.  I  was  well  acquainted  with  the  late  Mr.  Hurst, 
the  proprietor  of  the  West  Bank  estate,  Widnes. 
When  I  first  knew  this  estate  there  were  no  works  in 
Widnes,  and  only  a  few  houses  ;  it  was  purely  an 
agricultural  district.  The  land  was  let  to  farmers  at 
an  ordinary  rent,  which  would  average  about  305.  an 
acre.  I  was  often  brought  in  contact  with  Mr.  Hurst 
in  business.  He  has  informed  me  on  many  occasions 
that  he  has  been  applied  to  for  land  for  the  erection  of 
works,  but  that  he  always  declined  to  let  or  sell  iiny 
land  for  the  purpose,  as  he  was  afraid  of  the  damage 
which  would  be  done  by  tlie  smoke.  After  his  death 
the  management  of  the  property  passed  into  the  hands 
of  Mr.  John  L.  Wright,  of  Runcorn  (whose  son 
married  Mr.  Hurst's  granddaughter  and  now  owns  the 
estate),  and  Mr.  Beamont,  of  Warrington,  who  Avas 
then  a  solicitor  in  fall  practice,  but  who  has  retired, 
and  who  is  now  the  chairman  of  the  Lancashire  and 
Cheshire  Association  for  Controlling  the  Escape  of 
Noxious  Vapours.  Mr.  Wright  and  Mr.  Beamont, 
as  trustees  of  the  property,  were  the  parties  who  let 
the  bulk  of  the  land  for  alkali  works  in  Widnes,  and 
the  greater  portion  of  the  West  Bank  estate  is  now 
covered  with  works  and  cottage  property.  The  only 
woi'ks  in  the  neighbourhood  prior  to  the  erection  of 
works  at  Widnes  were  the  works  of  Messrs.  Hazle- 
hurst  and  Johnson,  at  Runcorn,  and  Messrs.  Johnson's 
works  at  Weston,  and  these  were  then  very  small, 
employing  few  hands.  As  works  began  to  increase  at 
Widnes,  the  country  on  each  side  of  the  river  began  to 
show  signs  of  damage,  and  this  damage  was  especially 
apparent  on  the  Norton  estate.  The  damage  in- 
creased, especially  up  to  the  year  1863.    After  the 

[  passing  of  the  first  Alkali  Act  the  increase  in  the 
damage  was  not  so  apparent,  although  Ihe  works  went 
on  and  increased  in  number  and  extent.  Prior  to  1863 
a  large  quantity  of  trees  in  the  neiglibourhood  were 

{killed,  and  many  others  were  so  affected  that  they 
could  not  I'ecover.  There  are  many  trees  now  standing 
in  Ualton  and  the  neighbourhood,  some  dead  and 
others  almost  dead,  that  were  so  affected  prior  to 
1863,  that  had  the  works  in  the  neighbourhood  been 
closed  they  could  not  have  recovered.    In  1864  I 

'purposely  inspected  the  timber  on  the  estate  in  the 

'neighbourhood  of  Runcorn,  and  was  so  satisfied  of  this 
fact,  that  in  that  and  the  following  year  I  cut  down 
tlif  greater  portion  of  it.  On  barking  some  trees  appa- 
i  i'iitly  little  damaged,  ]  found  that  the  bark  on  one  side 
was  dried  up,  and  the  wood  inside  the  bark  was  here 
;nid  there  spotted,  and  appeared  to  have  lost  its  nature. 
Since  the  passing  of  the  Alkali  Act,  1874,  I  have 
noticed  that  there  has  not  been  so  much  damage  to 
vegetation  from  the  vapours  from  the  works  on  the 
properties  under  my  care ;  nor  have  I  had  anything 
like  so  many  complaints  from  the  tenants.  I  examined 
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the  crops  round  the  works  of  Messrs.  Wigg  Brothei's 
and  Steele,  at  the  Old  Quay,  last  summer,  and  they 
were  very  good,  even  close  down  to  the  works  ;  the 
crops  of  corn  also  down  to  the  works  at  Weston  were 
very  good.  A  portion  of  Lord  Cholmondeley's  estate 
runs  down  to  the  rear  of  the  Weston  Alkali  Works. 
The  land,  which  rises  from  the  works  very  sharply  to 
a  height  of  about  150  feet  or  more,  is  in  the  occupa- 
tion of  a  Mr.  Baker.  Some  years  since  Mr.  Baker 
complained  to  me  of  damage  from  the  works  ;  I  saw 
Mr.  Wigg,  the  general  manager  of  the  company,  on 
the  subject,  and  pointed  out  to  him  how  the  land  was 
particularly  liable  to  damage  from  its  position.  He  at 
once  admitted  this,  and  the  company  has  since  paid 
Mr.  Baker  compensation ;  and  I  have  never  had  any 
difficulty  in  obtaining  for  him  all  he  was  entitled  to, 
and  he  has  always  been  satisfied. 

5822.  When  was  the  last  time  that  you  valued  for 
Mr.  Baker  and  got  compensation  for  him  ? — Last  year 
he  received  50/.  I  have  never  any  difficulty  in  letting 
farms  in  the  neighbourhood  of  the  works  that  may 
from  time  to  time  fall  in,  and  have  always  obtained 
increased  rentals.  I  can  more  readily  let  land  at 
better  rents  within  five  or  six  miles  of  Runcorn  than 
I  can  on  other  portions  of  Lord  Cholmondeley's  estates 
20  miles  away.  For  the  last  few  yeai-s  I  have  had  so 
many  applications  for  sites  for  buildings,  and  for 
accommodation  land  on  those  portions  of  the  estate  in 
Runcorn,  Halton,  Rocksavage,  Frodsham,  and  Helsby, 
that  nearly  all  my  time  is  taken  up  with  these  portions 
of  the  property.  Within  the  last  few  days  I  have 
refused  4/.  a  statute  acre  for  land  for  agricultural 
purposes  close  to  the  Weston  Avorks.  The  reason  why 
land  is  so  sought  after  in  the  neighbourhood  of  the 
works  is  the  great  demand  at  large  prices  for  produce. 
Hay,  straw,  and  corn  grown  in  the  neighbourhood  can 
be  taken  into  Runcorn  at  small  cost,  and  receive  high 
prices.  Butter,  which  was  sold  in  Runcorn  to  my 
knowledge  20  years  ago  at  9f/.  to  \0d.  per  pound,  is 
now  selling  at  \s.  9d.  to  Is.  lOd.  Eggs  20  years  ago 
were  20  for  a  is.,  now  they  sell  at  five  to  seven  for  a 
Is.  Milk,  which  was  then  2d.  per  quart,  is  now  4d. 
Fowls  and  butcher's  meat  have  risen  in  the  like  pro- 
portion. This  increase  in  price  is  in  a  great  measure 
caused  by  the  increased  demand  in  the  neighbourhood, 
owing  to  the  employment  by  the  works  of  so  many 
people.  The  rentals  on  the  property  in  the  neigh- 
bourhood of  the  works  under  my  care  have  gradually 
increased  during  my  time,  but  they  have  mcreased 
more  rapidly  during  the  last  few  years.  The  rental  of 
two  farms  at  Rocksavage,  near  to  the  Weston  works, 
has  increased  from  1,013/.  in  1863  to  1,503/.  in  1876 
and  1877.  The  land  in  the  neighbourhood  of  Frods- 
ham, belonging  to  the  Marquis  of  Cholmondeley,  and 
which  adjoins  Rocksavage,  has  increased  in  the  same 
ratio.  I  regret  that  I  cannot  say  the  same  for  the 
estates  under  my  care  at  a  distance  of  20  miles. 
Some  years  ago  1  discussed  the  question  of  the  works 
with  the  late  agent  of  Sir  Richard  Brooke,  and  was 
advised  by  him  that  Lord  Cholmondeley  should  not 
actually  oppose  the  works,  but  should  lay  out  his 
property  for  building.  I  have  acted  on  this  advice 
greatly  to  the  advantage  of  his  Lordship  and  the 
estates. 

5823.  You  say  that  in  Halton  and  the  neighbour- 
hood there  are  a  great  many  trees  which  could  not 
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Mr.         recovei",  but  that  you  have  observed  considerable  im- 
H.  Beswick.    provement  in  that  respect.    Do  you  think  that  the 
^TTg77     trees  suffer  at  all  now  from  the  smoke  ? — I  do  not 
^  •       '    think  that  the  trees  which  have  been  recently  planted 
there  do  suffer. 

5824.  You  say  that  a  portion  of  Lord  Cholmon- 
deley's  estate  runs  down  to  the  rear  of  the  Weston 
Alkali  Works  ? — It  joins  the  Weston  Alkali  Works. 

5825.  And  the  crops  there  have  been  very  good, 
have  they  ? — The  ci;ops  were  very  good  indeed  last 
year. 

5826.  Were  they  just  as  good  as  they  would  have 
been  if  the  works  had  not  been  there  ? — They  were 
as  good  as  any  which  I  saw  in  any  part  of  Cheshire. 

5827.  Have  you  observed  any  farms  whatever  which 
suffer  from  the  neighbourhood  of  the  works  ? — Not 
lately. 

5828.  Then  how  was  it  that  last  year  compensation 
was  paid  of  50/.  ? — Because  I  got  the  owners  of  the 
alkali  works  to  agree  to  give  Mr.  Baker  a  certain 
sum  of  money. 

5829.  Although  no  damage  had  been  done  ? — ' 
Although  no  damage  had  been  done ;  but  they  are  not 
going  to  pay  it  in  future,  they  have  made  an  agree- 
ment for  so  many  years. 

5830.  "tVlien  did  they  make  that  agreement  ? — 
About  three  years  ago  I  think ;  he  was  to  have  the 
same  sum  as  he  had  had  previously.  Then  they  have 
been  making  a  very  large  quantify  of  bricks,  and  that 
has  done  him  a  great  deal  of  damage,  in  fact  more 
damage  than  has  arisen  from  the  other  cause. 

5831.  You  say  that  you  have  never  had  any  diffi- 
culty in  letting  farms  in  the  neighbourhood  of  the 
works;  have  you  ever  heard  of  anyone  who  has  had 
difficulty  in  that  respect  ? — I  have  not. 

5832.  Do  you  say  that  the  hay  which  is  grown 
round  Runcorn  and  Widnes  is  as  good  as  hay  grown 
elsewhere  ? — Mr.  Baker  and  Mr.  Stokes  have  not  the 
least  difficulty,  it  seems  to  be  the  same  as  the  rest, 
and  I  do  not  find  it  differ  from  my  own  hay,  which  is 
at  a  long  distance  from  the  works.  I  have  a  large 
farm. 

5833.  You  say  that  the  price  of  butter  has  increased 
from  9rf.  a  pound  to  Is.  9c?.  Has  not  the  price  of  butter 
risen  all  over  the  country  ? — I  am  not  aware,  I  can 
only  speak  for  my  own  neighbourhood.  I  have  no 
doubt  that  if  we  had  not  had  such  a  number  of  people 
we  should  not  have  had  the  consumption. 

5834.  Are  you  of  opinion  that  if  the  Act  of  1874 
is  carried  out  in  future,  the  owners  of  property  will 
have  nothing  to  complain  of  ? — I  think  that  they  will 
have  nothing  to  complain  of  if  it  is  carried  out.  I 
see  a  very  great  improvement  on  our  estate. 

5835.  Before  the  passing  of  the  Act  of  1874,  did 
the  tenants  complain  ? — We  had  some  little  complaints 
down  to  the  time  at  which  I  got  the  compensation  for 
Mr.  Baker. 

5836.  That  was  only  three  years  ago  ? — I  think  so. 

5837.  Matters  were  worse  before  that,  were  they 
not  ? — We  had  a  little  complaint  before  that. 

5838.  You  have  a  very  uncomplaining  set  of 
tenants  ;  do  you  mean  to  say  that  you  have  no  com- 
plaints ? — Our  tenants  are  not  complaining. 

5839.  (^Mr.  Wilbraliam  Egerton.)  They  are  low 
rented  ? — That  is  quite  true. 

5840.  (^Chairman.)  Have  you  raised  your  rents  at 
all  lately  ? — Yes  ;  if  a  farm  falls  out  we  do  raise  the 
rent,  but  not  to  an  old  tenant. 

5841.  Do  you  think  that  all  the  complaints  which 
have  been  made  to  us  (because  there  have  been  a  great 
number  of  complaints  by  gentlemen,  agents,  and  farm- 
ers, of  damage  done  to  their  property),  are  inventions 
or  imaginations  ? — 1  do  not  think  that ;  I  have  no 
doubt  that  some  damage  has  been  done. 

5842.  You  think  that  they  make  the  most  of  it  ? — 
I  do. 

5843.  {Viscount  Midleton.)  What  is  the  way  in 
which  you  sell  hay  at  Runcorn  ? — By  the  ton. 

5844.  What  price  do  you  get  by  the  ton  ? — It  is 
now  selling  at  from  61.  to  7/.  a  ton  ;  11.  I  think. 

5845.  Is  it  the  best  hay  ?— Yes. 


5846.  Is  it  hay  which  can  be  used  for  valuable 
horses  ? — I  should  think  that  it  is  fit  for  any  horse 
which  likes  good  hay. 

5847.  You  say  that  a  little  rise  of  rents  has  been 
going  on  all  round  ;  do  you  find  that  the  rents  rise  in 
the  neighbourhood  of  the  works  in  particular,  or  all 
over  the  estate  ? — More  there  than  on  the  other  parts 
of  the  estate ;  there  is  more  competition. 

5848.  You  do  not,  as  I  understand,  deny  that  some 
damage  has  been  done  by  the  works  ;  at  least,  we  have 
had  strong  evidence  of  it  ? — I  could  not  do  that. 

5849.  Then  how  do  you  account  for  the  rise  in  the 
rents  if  a  certain  amount  of  damage  is  done? — I 
account  for  it  by  reason  of  the  number  of  people  all 
round,  and  accommodation  land  and  everything  else 
being  wanted. 

5850.  There  was  a  time  when  more  damage  was 
done  than  is  now  done  ? — There  was  more  damage 
when  I  first  came  on  to  the  estate. 

5851.  At  that  time  did  you  perceive  that  it  affected 
the  rents  ? — We  never  made  any  alteration  in  the 
rents. 

5852.  Then  it  would  appear  that  the  rents  do  not 
very  much  depend  upon  the  amount  of  damage  done, 
or  upon  whether  damage  is  done  or  not  ? — Compensa- 
tion was  made  to  the  tenants,  so  that  I  do  not  see  that 
it  made  any  difference  to  them. 

5853.  Did  the  tenants  apply  for  any  compensation? 
— They  applied  to  me,  and  I  went  to  the  manufac- 
turers. 

5854.  Did  you  get  it  ? — I  got  it  directly  ;  it  was  an 
amount  which  they  paid  at  once. 

5855.  {Mr.  Stevenson.)  With  regard  to  the  rise  in 
the  price  of  farm  produce,  you  say  that  it  is  about 
double  in  this  district  ? — I  think  so. 

5856.  I  observe  by  the  returns  of  the  Board  of 
Trade  of  the  average  prices  of  articles  of  consumption, 
that  with  regard  to  butter  the  average  price  has  risen, 
for  butter  from  Hamburg,  from  4/.  155.  4c?.  in  1855 
to  61.  9s.  6d.  in  1868,  being  apparently  about  30  per 
cent,  in  13  years;  you  have  mentioned  a  very  much 
larger  increase  in  value  ? — Yes ;  I  only  speak  of 
Cheshire. 

5857.  As  to  the  importation  of  butter  for  the  whole 
country,  the  increase  in  price  is  only  30  per  cent.  ? — 
Yes  ;  but  1  speak  of  good  butter. 

5858.  (  Chairrnan.)  I  suppose  that  you  speak  of  fresh 
butter  ? — Yes  ;  I  do  not  speak  of  foreign  butter. 

5859.  {Mr.  Stevenson.')  With  regard  to  eggs,  it 
appears  from  the  same  returns  that  the  value  of  eggs 
imported  has  risen  from  5s.  Sd.  per  120  to  6s.  3c/,, 
which  is  very  different  from  what  you  state  ? — Yes  ; 
but  our  eggs  are  of  a  different  quality  ;  they  are  laid 
every  morning,  and  we  get  them  fresh. 

5860.  Your  eggs  have  increased  much  more  in 
value,  whatever  the  quality  of  the  eggs  may  be,  than 
the  average  general  importation  of  the  country  ?— 
Very  much  ;  they  have  been  as  much  as  3s.  6d.  and 
4s.  a  score  this  winter. 

5861.  {Admiral  Hornby^  Is  not  Lord  Cholmonde- 
ley  one  of  the  vice-presidents  of  the  Lancashire  and 
Cheshire  Association  ? — I  am  not  aware  of  that. 

5862.  Are  you  aware  whether  or  not  he  was  one  of 
those  who  formed  a  deputation  to  Mr.  Stansfeld  or 
Mr.  Sclater-Booth,  and  complained  of  this  nuisance  ? — 
I  am  not  aware  of  it. 

5863.  When  you  talk  of  the  increase  in  the  price  of 
these  articles,  are  the  prices  which  you  have  named  at 
which  butter  and  eggs  are  selling  more  than  they  are 
in  the  neighbourhood  generally  of  Cheshire  and  Lan- 
cashire ? — I  think  it  very  likely  that  they  are  larger 
in  these  neighbourhoods,  because  the  men  require  such 
large  wages  that  they  really  will  have  anything  which 
they  can  get. 

5864.  {Chairman.)  They  get  the  best,  I  suppose  ? 
— Yes.  We  have  great  difficulty  in  getting  men, 
because  they  go  straight  off  to  these  works,  and  get 
double  the  wages. 

5865.  {Mr.  Wilhraham  Egerton^  With  regard  to 
the  rental  of  the  estates,  your  assertion  is,  that  in 
consequence  of  the  neighbourhood  of  Runcorn  these 
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rentals  have  increased  very  much  of  late  years  ? — 
That  is  my  statement. 

5866.  Have  those  rentals  increased  since  the  present 
Lord  Cholmondeley  came  into  the  property  ? — They 
have  increased;  they  have  gone  up  lately  year  by 
year. 

5867.  Did  they  begin  to  increase  in  the  time  of  the 
late  Lord  Cholmondeley  ? — Yes. 

5868.  Are  you  speaking  of  the  rental  of  land  and 
houses  ? — I  am  speaking  of  the  rent  of  land  and  houses 
generally. 

5869.  Did  the  late  Lord  Cholmondeley  let  any  land 
for  building  on  ?  —  The  late  Lord  Cholmondeley 
objected  to  letting  land  for  building  on. 

5870.  Then  he  could  not  have  had  his  rents  raised 
by  building  land  ? — No. 

5871.  Did  the  late  Lord  Cholmondeley  ever  raise 
the  rent  of  a  farmer  who  had  been  on  his  estate  for 
any  time  ? — Nevei*,  except  on  a  change  of  tenancy. 

5872.  The  late  Lord  Cholmondeley  was  in  possession 
of  the  estates  for  about  a  quartery  of  a  century,  was 
he  not? — I  should  think  so,  but  I  cannot  speak  beyond 
my  own  time. 

5873.  If,  as  you  say,  he  never  raised  the  rent  of 
any  farm  except  oa  a  change  of  tenancy,  is  it  not 
likely  that  within  the  last  10  years,  on  any  cliange  of 
tenancy,  the  rental  of  the  property  would  have 
increased  ? — We  never  let  a  farm  without  going  over 
it  and  re-valuing  it. 

5874.  The  rental  you  say  has  increased  ? — Yes. 

5875.  It  therefore  must  have  increased  by  a  change 
of  tenancy  ? — It  must. 

5876.  Is  it  unreasonable  to  suppose  that  after  tenants 
have  had  Ihe  farms  for,  perhaps  a  quarter  of  a  century, 
at  a  very  low  rent,  the  rental  should  be  increased  ? — 
It  is  not  unreasonable. 

5877.  Would  not  that  account  for  the  rise  of  the 
rental  ? — No  doubt  that  would  be  one  reason  for  it. 

5878.  Of  course  everybody  admits  that  the  rental 
must  increase  round  a  large  town.  Will  you  tell  the 
Commission  how  Lord  Cholmondeley's  property  is 
situated  relatively  to  Sir  Richard  Brooke's.  Is  not 
Sir  Richard  Brooke's  property  situated  on  low  ground, 
opposite  to  Widnes  and  to  the  east  of  Runcorn ; 
and  is  not  Lord  Cholmondeley's  property  situated  on 
high  ground  on  the  south  of  Runcorn,  and,  therefore, 

The  witn( 


not  equally  afiected  by  the  works  ?  —  They  join  Mr. 
together.  ^-  Beswick. 

5879.  But  is  not  one  on  the  lower  side  of  the  hill,     g  j'^^^gyy 
and  the  other  on  the  upper  side  of  the  hill  ? — I  do  " 
not  see  that  that  makes  veiy  much"  difference,  except 

you  go  down  to  the  marsh"  land. 

5880.  Are  those  marshes  to  the  west  or  to  the 
east  ? — We  have  marshes  all  round  the  works. 

5881.  Have  you  marshes,  east  of  the  works,  in  the 
same  position  as  Sir  Richard  Brooke's.  I  am  speaking 
of  Runcorn  and  Widnes  ? — We  have  land  in  Halton 
Lane. 

5882.  Is  not  it  at  the  top  of  a  high  hill  ?— No ; 
it  is  level  ground  there,  because  you  rise  up  to 
Halton. 

5883.  Is  not  Halton  between  you  and  Widnes  ? — 
No ;  it  is  further  on. 

5884.  {Chairman.)  How  far  is  the  property  which 
you  are  speaking  of  from  Widnes  ? — I  think  about 
two  miles. 

5885.  In  what  direction   from  Widnes  is  it  ? — 
Widnes  is  north-west  of  it. 

5886.  {Mr.  Wilbrahnm  Egerton.)  It  is  north-north- 
west of  it.  It  is  very  nearly  due  north,  is  it  not  ? — 
Yes. 

5887.  Is  it  not  possible  that  the  smoke  from  works 
where  there  are  very  high  chimneys  does  more  damage 
to  the  land  further  off  than  to  that  which  is  very  close 
to  the  works  ? — I  cannot  see  that,  because  the  further 
the  smoke  goes,  the  more,  of  course,  it  gets  wasted. 

5888.  If  the  smoke  comes  from  a  very  high  chimney, 
it  does  not  fall  at  the  bottom  of  the  chimney  ? — But 
the  smoke  must  get  wasted. 

5889.  I  understood  that  your  contention  was  that 
you  did  not  suffer  from  the  Runcorn  works  ? — We 
suffer  very  little  from  the  Runcorn  works  compared 
with  what  we  did — there  is  more  condensation.  I 
have  no  doubt  that  that  is  one  great  reason  of  it. 

5890.  You  state  that  since  the  Act  of  1874,  in  fact, 
you  have  not  perceived  any  damage  ? — I  have  per- 
ceived a  very  great  impi'ovement,  upon  the  Rocksavage 
Farm  particularly ;  there  has  been  a  great  improve- 
ment in  turnijis  and  wheat,  in  the  wheat  on  Mr. 
Baker's  farm  between  Runcorn  and  the  Weston  works, 
and  in  his  clover  in  a  similar  way. 

3  withdrew.. 


Mr,  Henry  Linaker  examined. 


Mr. 
H.  Linaker, 


5891.  {Chairman.)  What  statement  do  you  desire 
to  make  to  the  Commissioners  ? — I  am  a  land  agent 
and  surveyor,  and  have  been  in  practice  in  the 
neighbourhood  of  Runcorn  and  Widnes  for  upwards 
of  30  years.  I  have  charge  of  large  estates  in  the 
counties  of  Lancaster,  Chester,  Worcester,  Gloucester, 
Stafford,  and  elsewhere.  I  am  receiver  of  the  Aston 
estates,  which  comprise  about  5,000  acres,  in  the 
covmty  of  Chester,  under  the  Court  of  Chancery.  I 
am  well  acquainted  with  the  whole  of  the  district  on 
the  Cheshire  side  of  the  Mersey,  within  10  miles  of 
the  towns  of  Runcorn  and  Widnes.  I  have  under  my 
direct  management  and  supervision  the  whole  of  the 
farm  lands  and  other  property  in  five  townships  abut- 
ting upon  the  estate  of  Sir  Richard  Brooke  and  the 
township  of  Weston,  and  running  down  to  within  one 
mile  of  the  Weston  Chemical  Works,  and  have  also 
farma  and  estates  under  my  care  and  supervision  in 
12  other  townships  within  the  limit  mentioned.  Tlie 
position  of  the  properties  referred  to  is  shown  on  the 
ordnance  plan,  which  I  beg  to  hand  in.  Thirty  years 
ago  the  only  works  in  the  neighbourhood  were  the 
Weston  Chemical  Works  and  the  Soap  Works  of 
Messrs.  Johnson  and  Hazlehurst  at  Runcorn  ;  these 
works  were  at  that  time  comparatively  small.  About 
25  years  ago  chemical  and  other  works  began  to  be 
erected  at  Widnes,  on  the  Lancashire  side  of  the 
Mersey,  and  directly  opposite  to  Runcorn.  More  than 
20  years  ago  the  trees  in  the  neighbourhood  on  the 


estates  of  Sir  Richard  Brooke,  the  Marquis  of 
Cholmondeley,  and  on  the  Aston  estates  in  Cheshire, 
began  to  suffer,  the  cause  being  attributed  to  the 
emission  of  gases  and  vapours  from  the  alkali  and 
chemical  works  at  Widnes,  Runcorn,  and  Weston. 
The  effect  on  the  trees  and  on  the  fences  upon  some 
portions  of  the  properties  mentioned  from  about  1854 
to  1862  was  very  rapid,  and  many  thousands  of  trees 
died,  and  many  more  had  to  be  cut  down,  being  so 
damaged  that  they  could  not  recover.  There  are  some 
trees  now  standing  on  the  estates  mentioned,  which, 
to  my  knowledge,  have  been  dead  for  nearly  20  years. 
In  my  opinion  many  trees  were  so  affected  that,  had 
no  increase  in  the  works  taken  place,  they  could  not 
have  recovered.  During  my  experience  I  have  had 
many  farms,  large  and  small,  in  the  neighbourhood  of 
Weston  and  Runcorn  to  let,  and  have  never  had  the 
slightest  difficulty  in  finding  suitable  tenants  at 
invariably  increased  rents,  and  this  has  continued  to 
the  present  time.  To  show  the  increased  rental  value 
of  farming  lands  within  the  last  20  years,  I  give 
the  following  table  of  four  farms,  the  nearest  point  of 
one,  Woodside  Farm,  being  within  one  mile,  the 
farthest  point,  Aston  Heath  Farm,  being  within  three 
miles  of  the  Weston  Chemical  Works. 

5892.  Are  the  Weston  Chemical  Works  more  than 
one  set  of  works  ? — There  are  two  sets  of  works. 

5893.  Are  they  large  ? — One  is  very  large,  very 
extensive.    At  the  Woodside  Farm  the  rate  per  acre 
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Mr.         in  1856  was  II.  6s.  9d.,  and  in  1876  it  was  IZ,  15s.  2d. 
H.  Linaker.    being  an  increase  of  8s.  5c?.  per  acre.    At  the  Marsh 
Gate  Farm  the  rate  per  acre  in  1856  was  IZ.  17s.  \d., 
8  Feb.  1877.    ^^^^  .^^  ^^^^  .^^        2/.  16s.  3c/.,  milking  an  increase 

of  19s.  2d.  per  acre.  At  the  Sutton  Hall  Farm  the 
rate  per  acre  in  1856  was  1/.  16s.  2c?.,  and  in  1876 
it  was  21.  4s.  8c?.,  being  an  increase  of  8s.  6c/.  per 
acre.  At  the  Aston  Heath  Farm  the  rate  per  acre  in 
1856  was  1/.  lis.  3c/.,  and  in  1876  it  was  21.  Os.  6c/., 
being  an  increase  of  9s.  3c?.  per  acre.  The  prevailing 
winds  are  north-west,  and  the  strong  red  line  on  the 
plan  runs  across  the  four  farms  which  I  have  just 
mentioned,  showing  that  they  lie  in  the  track  of  the 
prevailing  winds  from  the  Weston  works.  These 
farms  comprise  in  the  aggregate  720  acres.  I  have 
an  estate  in  South-west  Lancashire  under  my  manage- 
ment. Tliis  estate  is  within  three  miles  of  St.  Helen's. 
The  trees  and  fences  on  this  estate  have  been  dead 
many  years.  The  only  fences  now  on  the  property 
are  of  wood  and  wire.  I  have  never  found  any 
ditficulty  in  letting  the  farms  on  this  property,  also 
at  increased  rents.  On  properties  in  the  Midland 
counties,  and  away  from  any  manufacturing  district, 
I  have  found  difficulty  in  letting  farms,  and  in  some 
cases  1  have  had  to  submit  1o  reductions  in  rent. 
The  estates  in  the  neighbourhood  of  Runcorn  and 
Weston,  on  the  easterly  side  of  the  river  Weaver, 
belong  chiefly  to  large  proprietors,  including  the 
Marquis  of  Cholmondeley,  Sir  Richard  Brooke,  the 
representatives  of  the  Aston  family,  Major  Orred, 
and  others.  Consequently  little  land  has  come  into 
the  market.  On  the  westerly  side  of  the  Weaver  the 
property  is  more  divided,  and  whenever  land  has  been 
offered  it  has  fetclied  large  prices.  The  value  of  land 
has  certainly  been  on  the  increase.  I  purchased 
agricultural  land  in  1876,  within  one  mile  in  a  direct 
line  of  the  Weston  works,  for  which  I  paid  upwards 
of  110/.  per  acre,  this  same  land  having  been  sold 
in  1870  for  less  than  100/.  i>er  acre.  I  assess  on 
behalf  of  the  Runcorn  Soap  and  Alkali  Company  the 
damage  done  to  the  crops  of  the  farmers  in  the  town- 
ship of  Weston  by  the  chemical  works  belonging  to 
the  company  at  Weston.  I  have  done  this  for  the 
last  four  years.  I  ha\'e  no  difficulty  with  the  farmers 
who  cultivate  their  land  properly.  Tlie  damage  on 
seven  farms  has  not  exceeded  185/.,  it  has  been  less 
daring  the  years  1874  and  1875,  and  for  the  year 
ended  31st  December  1876  the  damage  is  less  than 
100/.  Formerly  tlic  worst  farmer  in  the  township 
always  made  the  gi'eatest  claim.  In  the  spring  of 
1876,  however,  he  left  the  farm  after  notice  to  quit 
from  his  landlord;  his  successor  has  made  no  claim, 
has  had  no  compensation  awarded  to  him,  and  makes 
no  com[)laint.  From  the  position  of  the  Weston 
works  to  the  land,  comprising  (he  farms  before  men- 
tioned, ihe  crops  are  particularly  liable  to  damage  by 
gases  and  vapours  emitted  from  the  works,  as  these 
works  are  on  a  level  Avith  and  abut  on  to  the  Weaver 
Canal,  and  the  land  rises  sharply  from  the  works 
to  the  north-east  to  a  height  of  at  least  150  feet. 
The  farmers,  and  especially  the  occupiers  of  small 
farms  up  to  50  acres  (and  these  farms  pay  the 
largest  rent  per  acre),  within  a  district  of  eight  to  ten 
miles  from  Widnes  and  Runcorn  dispose  of  large 
quantities  of  produce  in  these  towns  at  prices  equal 
to,  and  in  some  cases  greater  than  those  which  can 
be  obtained  in  larger  lowns.  I  inspect  periodically 
an  estate  situate  about  four  miles  in  a  south-easterly 
direction  from  Widnes,  and  also  one  lying  about 
three  miles  in  an  easterly  direction  from  the  same 
place.  On  referring  to  my  field  book  I  find  the 
following  entries  "  14th  July  1873,  fruit  trees  cut 
"  with  gas." 

5894.  Is  that  gas  from  Weston  or  from  Runcorn  ? — 
From  Widnes.  "  Three  chestnut  trees  in  No.  2  badly 
"  injured,  as  also  quick  fences."  "Hedges  and  trees 
"  injured  by  alkali  gas  last  week  in  May,  and  about  a 
"  fortnight  ago."  These  are  on  different  farms.  "19th 
"  July  1873,  gas  from  works  worse  this  year  than 
"  ever." 


5895.  What  land  does  that  apply  to  ? — It  applies  to 
land  lying  down  in  Moore,  on  the  Mersey. 

5896.  Towards  Warrington  ? — Towards  Warring- 
ton. "Fences  between  Nos.  4  and  5  much  cut  by  gas 
"  to  north-west."  "  13th  July  1874,  no  signs  of  damage 
"  by  chemical  gas."  "No  perceptible  injury  to  fences 
"  or  trees  from  alkali  works."  "  I4th  July  1874, 
"  no  injury  from  alkali  works."  "  7th  July  1875, 
"  no  injury  from  alkali."  "3rd  August  1876,  no 
"  injury  from  alkali."    "No  sign  of  alkali  gas." 

5897.  Do  those  entries  apply  to  particular  farms  or 
to  the  whole  of  the  farms  in  that  neighbourhood  under 
your  supervision  ? — To  the  whole  of  the  farms  in  that 
neighbourhood  under  my  supervision. 

5898.  The  first  entries  you  said  applied  to  some 
particular  farms  ? — 1  meant  to  say  that  each  entry 
applied  to  a  particular  farm. 

5899.  Is  it  so  in  the  latter  period  ? — Yes  ;  it  applies 
to  the  Avhole  of  the  farms  under  my  supervision. 

5900.  Does  each  of  those  entries  apply  to  a  par- 
ticular farm,  or  do  any  of  the  entries  apply  to  the 
whole  ?— Each  entry  applies  to  a  particular  farm.  I 
know  the  neighbourhood  of  many  large  towns  in 
Lancashire,  and  the  district  near  to  Northwich  and 
Winsford,  in  Cheshire.  The  trees  near  to  many  of 
those  towns  have  generally  very  poor  foliage,  ami  in 
the  neighbourhood  of  Northwich  and  Winsford  both 
trees  and  fences  are  much  injured,  which  I  attribute 
to  the  coal  smoke  from  the  manufactories  in  these 
towns. 

5901.  I  observe  that  In  your  entries  of  1873  there 
is  reference  to  damage  done  to  trees  and  hedges  ? — 
Yes. 

5902.  I  see  that  on  the  19th  of  July  1873,  you  say, 
"  Gas  fi'om  works  worse  this  year  than  ever  ?" — Yes. 

5903.  In  July  1874  you  say,  "No  signs  of  damage 
"  by  chemical  gas  ?" — Yes. 

5904.  To  what  do  you  attribute  that  difference  ? — I 
do  not  know  to  what  to  attribute  it,  I  merely  record 
the  fact. 

5905.  Yon  live  in  the  neighbourhood  ? — I  do. 

5906.  Why  should  there  be  this  sudden  change  in 
July  1874  ? — I  simply  recoi-d  the  fact  as  it  comes 
before  me. 

5907.  But  still  you  come  here  to  give  us  some 
reasons  ? — It  is  from  there  being  better  condensation 
at  the  works. 

5908.  Why  should  there  have  been  better  conden- 
astion  at  the  works  in  July  1874  than  in  July  1873  ? 
— I  can  give  no  reason  why  there  should  have  been 
at  all. 

5909.  The  Act  had  not  come  into  operation  then  ? 
—No. 

5910.  From  that  time  forward  I  see  yoii  have  no 
enti'y  whatever  of  damage,  and  in  August  1876  you 
say  "  No  sign  of  alkali  gas  ?" — Yes. 

5911.  You  state,  no  doubt,  facts  of  very  great  im- 
portance as  bearing  upon  this  inquiry ;  you  say  that 
there  has  been  a  considerable  improvement,  and  that 
rents  are  rising  instead  of  falling  r" — Yes. 

5912.  Do  you  go  the  length  of  saying  that  these 
entries  as  to  there  being  "no  injury  from  alkali"  are 
of  universal  a2iplication,  and  that  nobody  suffers  on 
the  farms  now  at  all  ? — I  do  not  indeed,  these  are  on 
particular  farms. 

5913.  Bxit  the  entry  as  to  a  particular  farm  is  of  no 
great  importance  ;  we  are  making  a  general  inquiry  ? 
— It  is  spread  over  a  considerable  district. 

5914.  How  far  would  you  say  that  these  entiies 
apply  to  the  whole  of  the  neighbourhood  of  these 
works  ? — It  would  be  a  difficult  thing  for  me  to  say 
how  far  they  apply  to  the  whole  neighbourhood. 

5915.  That  is  what  we  have  to  inquire  into  ;  it  may 
very  well  happen  that  you  went  to  a  particular  farm  in 
July  1875  or  August  1876,  and  found  no  injury  ? — 
Yes. 

5916.  That  farm  may  have  been  out  of  the  way  of 
tlie  prevailing  Avind,  or  there  may  have  been  circum- 
stances in  its  favour  ? — It  would  be  a  very  difficult 
matter  for  the  wind  to  blow  almost  in  any  quarter, 
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and  not  to  bring  the  gases  on  the  estates  which  are 
under  my  management. 

5917.  Are  you,  therefore,  prepared  to  say  that 
these  estates  may  be  taken  as  fair  samples  of  the  pro- 
perty in  the  neighbourhood  ? — I  think  so,  certainly. 

5918.  To  what  do  you  attribute  the  complaints 
which  are  made  by  persons  of  all  classes  connected 
with  the  cultivation  of  land,  that  they  have  suffered, 
and  tliat  they  had  sutFered  up  to  the  time  at  which  we 
were  in  Liverpool, — they  do  not  say  that  they  have 
always  suffered  in  equal  degrees,  but  still  that  they 
have  suffered, — to  what  do  you  attribute  the  fact  that 
so  many  persons  have  come  forward,  and  have  said  that 
they  have  suffered  ? — I  cannot  attribute  what  they 
say  to  any  cause. 

5919.  Do  you  think  that  they  must  be  mistaken  ? — 
By  no  means. 

5920.  You  are  a  land  agent  ? — Yes. 

5921.  And  you  are,  no  doubt,  very  well  acquainted, 
like  most  intelligent  land  agents,  not  only  with  the 
property  in  your  neighbourhood,  but  you  keep  a  sharp 
eye  on  other  properties  which  you  traverse  ? — I  do. 

5922.  We  have  had  evidence  of  rents  having  been 
lowered  in  the  neighbourhood  of  Runcorn  and  Widnes 
instead  of  being  raised  ? — Yes. 

5923.  Do  you  think  that  that  arose  from  a  weak- 
ness on  the  part  of  the  landlord? — I  cannot  say.  I 
can  only  say  that  I  have  never  had  a  single  instance 
of  lowering  the  rent. 

5924.  We  have  had  a  distinct  statement  made  here 
during  this  sitting  of  allowances  being  made,  the  last 
witness  spoke  of  allowances  Avhich  were  made  ? — 
Yes. 

5925.  And  we  have  had  a  statement  of  allowances 
made  last  year  on  account  of  damage  done,  and  tlie 
agent  himself  in  one  case  admits  that  the  alio  ivance 
made  of  501,  was  far  short  of  the  damage  actually  done  ? 
—Yes. 

5926.  Do  you  think  that  those  allowances  were 
made  without  any  reason  ? — No,  I  do  not  say  so, 
because  I  myself  value  and  assess  damage  in  Weston. 

5927.  How  is  that  quite  consistent  with  your 
statement  of  improved  crops.  I  can  quite  understand 
that,  in  spite  of  a  certain  decreased  value  arising  from 
the  neighbourhood  of  smoke,  the  fact  of  there  being  a 
large  population  making  a  great  demand  for  food,  and 
liking  the  best  food,  would  have  a  tendency  to  raise 
the  price;  but  your  evidence  seems  to  go  beyond  that, 
and  to  say  that  over  and  above  that  the  crops  are  as 
good  as  can  be,  and  that  the  rents  rise? — I  do  not 
recollect  making  such  a  statement. 

5928.  I  do  not  say  that  you  said  so,  but  that  is  the 
tendency  of  your  evidence  ? — I  do  not  see  any  ten- 
dency in  my  evidence  to  say  that  the  crops  are  as  good 
as  can  be. 

5929.  Is  it  your  experience  that  the  crops  are  as 
fine  as  they  would  be  even  if  the  works  were  not  in 
the  neighbourhood  ? — Yes;  certainly. 

5930.  Then  Avhy  should  there  be  any  reduction  of 
rent  ? — I  do  not  know  of  any  reduction  of  rent. 

5931.  But  a  reduction  has  been  made? — So  I 
understand. 

5932.  Why  should  any  reduction  be  made  in  the 
rent  if  there  has  been  no  falliiig  off  in  the  crops  ? — 
I  cannot  attribute  motives  to  other  people.  I  can 
only  state  what  1  do  myself,  and  I  have  made  no 
reduction  of  rent,  and  never  had  cause  to  make  any 
redu(:tion  of  rent. 

5933.  Do  you  think  that  other  persons  have  made 
a  reduction  of  rent  without  adequate  reason  ? — No,  I 
do  not. 

5934.  When  farmer  after  farmer  comes  and  tells  us 
that  he  cannot  sell  his  hay  in  the  neighbourhood,  and 
is  obliged  to  take  it  elscAvhcre,  do  you  think  that  it  is 
merely  his  own  imagination? — I  attribute  no  motives. 

5935.  When  one  set  of  witnesses  tell  us  that  they 
suffer  dreadfully  and  caimot  sell  their  crops,  and  that 
their  grain  or  hay  is  rendered  almost  entirely  value- 
less, tliat  the  grain  will  not  SA/ell,  and  that  the  sheep 
will  not  fatten,  and  when  another  set  of  witnesses  say 
that  they  are  thoroughly  acquainted  with  the  district, 
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and.  that  no  such  mischief  exists,  we   want  some  Mr. 
explanation  ? — I  do  not  say  that  no  such  mischief  Linaker. 
exists.    I  say  that  I  have  never  had  any  complaint  "T 
from  any  farmer  farming  under  me  of  either  bad  hay        ^  '  ' 
or  bad  crops  from  chemical  works.  ' 

5936.  But  you  will  not  'say  that  there  was  no  mis- 
chief?— Certainly  not.  On  my  own  estates  there  was 
certainly  no  mischief. 

5937.  Then  your  farmers  are  different  from  farmers 
in  general  ? — No  ;  they  are  a  complaining  body  but 
they  do  not  make  such  complaints  at  all. 

5938.  (^Viscount  Midleton.)  We  have  had  evidence 
from  various  farmers  of  very  serious  damage  and  of 
very  serious  reductions  made  in  rent,  do  you  really 
mean  to  say  that  there  has  been  no  reduction  in 
consequence  of  the  damage  done  by  the  works  ? — I  do 
not  mean  to  say  anything  of  the  kind.  I  mean  to  say 
that  I  have  never  made  any  reduction.  I  do  not 
recollect  a  farm  in  the  neighbourhood  for  the  last  20 
years  where  I  have  not  had  an  increase  of  rent. 

5939.  You  would,  I  suppose,  attribute  that  to  the 
increase  of  prices  caused  by  the  large  demand  of  the 
working  po]3ulation  ? — Partly  so,  and  to  the  increased 
value  of  land  generally  throughout  the  country. 

5940.  Do  you  really  think  that  the  damage,  which 
we  have  had  given  in  evidence,  to  other  farms  would 
be  compensated  by  the  increase  in  prices  ? — Where 
special  damage  is  done,  special  damage  is  paid,  so  far 
as  my  experience  goes.  I  assess  these  special  damages 
in  one  township,  and  in  that  particular  township, 
namely,  the  township  of  Weston,  rents  certainly  have 
not  decreased. 

5941.  You  confine  yourself,  of  course,  to  what  has 
come  within  your  own  knowledge  ? — Quite  so. 

5942.  Do  you  think  that  there  has  been  any  increase 
in  the  value  of  land.  I  mean  in  the  selling  value  ? — 
Certainly. 

5943.  Even  where  the  land  is  in  a  direct  line  with 
the  vapours  from  the  works  you  do  not  think  that  any 
material  damage  has  been  done  for  which  proper 
compensation  has  not  been  paid  ? — I  think  not. 

5944.  As  regards  timber,  do  you  consider  that  very 
little  damage  has  been  going  on  with  respect  to  it 
within  the  last  few  years  ?— I  do  not  say  so. 

5945.  What  do  you  think  about  timber?  —  It  is 
very  ditlicult  to  judge.  So  much  damage  had  been 
done  in  previous  years  that  it  is  very  diilicult  to  say 
with  respect  to  timber  Avhether  damage  is  going  on 
now  or  not,  except  in  the  case  of  young  plantations, 
and  I  have  none. 

5946.  As  regards  hedges,  is  it  possible  now  to  plant 
a  new  hedge  of  quicks  and  to  get  it  up  ? — I  am 
planting  and  am  getting  quicks  up. 

5947.  ( Chairman.')  How  far  f^i-om  the  works  ? — I 
should  think  about  a  couple  of  miles. 

5948.  Which  works  ? — The  Weston  works. 

5949.  ( Viscount  MidJeton.)  How  long  ago  were 
they  planted  ? — They  have  been  planted  every  year 
more  or  less. 

5950.  Do  you  notice  any  difference  for  tiie  better 
or  for  the  worse  since  the  passing  of  the  last  Act  ?  — 
I  do  notice  a  ditFerence  for  the  better  in  the  township 
of  Newton  by  Daruhbury  and  in  Moore,  which  lie 
about  south-cast  of  Widnes. 

5951.  As  regards  timber,  what  do  you  say  ? — As  I 
said  before,  that  is  a  very  difficult  matter  to  judge  of 
at  the  present  time.  I  would  not  attempt  to  give  an 
opinion  upon  it. 

5952.  {Mr.  Stevenson.)  Y'ou  mention  an  estate 
within  three  miles  of  St.  Helen's  which  is  under  your 
management  ? — Yes. 

5953.  AVhat  estate  is  that  ? — It  is  in  the  parish  of 
Burtonwood,  near  Collins  Green  Station. 

5954.  In  what  direction  does  it  lie  with  reference 
to  St.  Helen's  ? — It  would  lie  about  south-east  of  St. 
Helen's,  I  think. 

5955.  You  say  that  the  trees  and  fences  have  been 
dead  for  many  yeais.  Have  the  trees  been  cut 
down  ? — Yes.  There  is  not  a  live  thing  at  all  ex- 
cepting the  farmer's  crops,  and  has  not  been  for 
years. 
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MINUTES  OF  EVIDENCE  TAKEN  BEiPORE  THE 


5956.  Do  you  find  that  tliey  are  growing  as  good 
Linaker.     ^^^^^^  ^j^g^.^  ?_Yes. 

,  ,g--        5957.  You  say  that  you  have  no  difficulty  with  the 

 '    farmers  who  cultivate  their  land  properly.    Do  you 

mean  that  you  have  no  difficulty  in  assessing  any 
damage  which  they  may  receive  ? — Quite  so. 

5958.  What  is  your  experience  as  respects  the  bad 
farmers  ? — With  the  bad  farmers  I  have  difficulty. 

5959.  In  what  way  ? — They  have  not  cultivated 
the  land  properly,  and  they  seek  to  get  compensation 
from  the  works,  and  perhaps  they  will  not  give  notice 
to  the  works  o£  any  damage  done  until  near  the  time 
of  reaping.  Now  it  is  impossible  to  assess  damage 
unless  you  see  how  the  land  has  been  cultivated  pre- 
viously to  its  being  sown,  and  unless  you  watch  the 
progress  of  the  crops  continuously. 

5960.  Would  you  say  that  well  cultivated  crops 
would  stand  any  chemical  vapours  better  than  badly 
cultivated  crops  ? — I  should  say  so. 

5961.  You  mention  Northwich  and  Winsford ;  we 
have  had  some  evidence  of  great  destruction  to  vege- 
tation in  the  immediate  neighbourhood  of  the  salt-pans  ? 
— Y"es. 

5962.  Does  your  observation  confirm  that  state- 
ment ? — Certainly. 

5963.  Does  the  grass  suffer  in  those  districts  ? — 
Everything  suffers.    All  vegetation  suffers. 

5964.  Nothing  will  ever  grow  ? — Very  little  indeed. 

5965.  Do  you  ascribe  that  particularly  to  the  coal 
smoke  ? — To  the  coal  smoke,  and  the  immediate 
neighbourhood  of  the  salt-pans  ;  but  to  the  effect  of 
the  coal  smoke  upon  the  trees,  and  so  on. 

5966.  Do  you  think  that  the  crops  are  not  only 
damaged,  but  that  they  will  not  grow  at  all  ? — They 
do  grow,  but  very  indifferently. 

5967.  At  what  distance  from  the  salt-pans  have  you 
observed  that  startling  effect  ? — Not  very  far. 

5968.  How  far  ?— Not  more  than  200  yards. 

5969.  Cases  have  been  mentioned  of  the  reduction 
of  rents  in  the  neighliourhood  of  these  chemical  works  ? 
—Yes. 

5970.  Would  you  expect  that  the  land  close  to  a 
chemical  work  would  l  etain  its  full  agricultural  value 
after  the  chemical  works  was  established  ? — It  would 
depend  somewhat  upon  the  position  of  the  land  with 
respect  to  the  works.  The  laud  at  Weston,  which  I 
spoke  of,  is  rising  sharply  from  the  works,  and  there 
I  should  expect  the  land  at  a  short  distance  from  the 
works  not  to  be  of  so  much  value. 

5971.  Would  you  expect  that  there  considerable 
damage  might  arise,  for  which  compensation  would  be 
given  ? — Quite  so. 

5972.  May  not  this  state  of  things  arise,  that  land 
close  to  a  chemical  work  should  be  rendered  un- 
favourable for  agi'icultural  produce,  and,  therefore,  the 
rent  would  be  lowered,  while  the  fee  simple  value  of 
that  land  was  immensely  increased  ? — Quite  so. 

5973.  And  you  think  it  hardly  reasonable  for  the 
landowner  to  expect  to  get  the  full  agricultural  value 
while  he  gets  compensation  for  the  damage  to  the 
land  ? — Not  if  he  is  letting  land  for  that  purpose, 
certainly. 

5974.  {Professor  Roscoe.)  You  are  not  the  Mr. 
Linaker,  of  whom  we  heard  yesterday  as  having  been 
Sir  Richard  Brooke's  agent,  are  you  ? — No. 

5975.  When  you  speak  of  assessing  damage  on 
behalf  of  the  Runcorn  Soap  and  Alkali  (Jompany,  in 
your  experience  has  the  damage  there  been  due  to  a 
regular  escape,  or  has  it  been  due  to  an  accidental 
escape  ? — Not  to  a  regular  escape. 

5976.  But  to  a  sudden  escape  ? — Yes. 

5977.  Shortly  after  such  sudden  escapes  have 
occurred,  have  you  been  called  upon  to  assess  the 
damage  ? — Yes. 

5978.  It  is  not  a  regular  payment  for  annual  damage 
done  ? — No.  The  farmers  in  Weston  if  any  special 
damage  is  done  to  them  send  me  a  post  card  to  let  me 
know,  and  I  take  an  early  opportunity  of  going  and 
inspecting,  and  J  see  the  condition  of  the  crop,  and 
so  on. 


5979.  Are  these  the  only  manufacturers  for  whom 
you  have  assessed  damage  ? — Yes. 

5980.  But  do  the  other  manufacturers  at  Widues 
and  elsewhere,  so  far  as  you  know,  employ  a  similar 
means  ? — I  do  not  know. 

5981.  Did  you  assess  damage  on  the  occasion 
referred  to  in  your  field  book  in  July  1873  ?— No; 
those  were  damages  to  trees  and  fences,  not  to  crops. 
The  signs  of  the  gas  were  perceptible  upon  the  young 
fences  and  upon  the  young  shoots  of  the  trees,  chestnut 
trees  particularly,  but  there  was  no  sign  of  damage  to 
the  crop. 

5982.  ^  Were  not  you  assessing  damage  upon  that 
occasion  ? — No ;  I  was  simply  making  my  periodical 
inspection  of  the  estate. 

5983.  {Admiral  Hornby.)  With  respect  to  these 
four  farms  which  you  have  selected,  namely,  Woodside 
Farm,  Marshgate  Farm,  Sutton  Hall  Farm,  and  Aston 
Heath  Farm,  are  they  all  lying  together  ? — Yes. 

5984.  Are  there  any  exceptional  circumstances 
about  them  ? — None. 

5985.  I  suppose  that  the  rent  which  you  quote  is 
for  the  statute  acre,  and  not  for  the  Cheshire  acre  ? — 
Yes  ;  for  the  statute  acre. 

5986.  Can  you  tell  why  in  1856  the  Marshgate 
Farm  and  the  Sutton  Hall  Farm  were  let  within  11<^. 
per  acre  of  each  other,  when  in  1876,  instead  of  there 
being  a  difference  of  \\d.  there  was  a  difference  of 
nearly  12s.  ? — Yes ;  some  change  of  land  was  made 
in  the  two  farms,  tlie  Marshgate  Farm  had  a  better 
quality  of  land  put  to  it  than  the  other  farm  had. 

5987.  The  other  farm  rather  suffered  ? — Yes  ;  it 
was  from  the  change  of  lands. 

5988.  I,  of  course,  do  not  ask  you  for  the  name  of 
the  farmer  whom  you  quote  as  the  worst  farmer  in  the 
township  who  left  his  farm  ? — I  have  no  objection  to 
give  the  name,  it  is  well  known. 

5989.  I  have  no  right  to  ask  for  it,  but  do  you 
remember  about  what  rent  per  acre  he  had  been  pay- 
ing ? — About  50s. 

5990.  And  what  rent  does  his  successor  pay  ? — I 
should  think  55s. 

5991.  Then  there  is  a  rise? — Yes. 

5992.  You  say  that  the  present  tenant  has  had  no 
compensation  awarded  to  him,  and  has  made  no  claim  ; 
do  you  think  that  he  has  had  sufficient  time  for  it  ? — 
He  has  been  for  a  year  on  the  farm  ;  he  came  in  on 
the  2nd  of  February  1876,  and  this  is  February  1877 ; 
he  has  had  one  year's  crop. 

5993.  Do  the  farmers  in  your  neighbourhood,  as 
they  do  in  Lancashire,  grow  a  good  deal  of  fruit  in 
their  gardens,  damsons  and  things  of  that  sort  ? — They 
grow  a  good  many  damsons,  but  not  much  other 
fi'uit. 

5994.  Have  you  had  any  complaints  with  respect  to 
damsons  ? — No. 

5995.  {Mr.  Wilhraham  Egerton.)  Are  these  farms 
which  you  mention  on  the  Aston  estate  ? — They  are. 

5996.  Have  the  rents  been  raised  since  they  have 
been  in  Chancery,  or  previously  ? — That  would  be 
previously ;  they  have  all  been  re-let  three  times  withia 
my  experience  of  the  estate,  which  is  upwards  of  30 
years. 

5997.  Then  they  are  in  quite  a  different  position 
from  the  estate  of  Lord  Cholmondeley,  where  the 
tenants  have  been  continuously  living  on  the  property  ? 
— Quite  so. 

5998.  Upon  the  Aston  estate  there  has  been  a  con- 
siderable change  of  ownership,  has  there  not  ? — There 
has,  but  still  it  is  in  the  same  family. 

5999.  But  there  have  been  two  or  three  changes  o 
ownership  in  the  last  20  years  ? — Two,  and  it  is  now 
in  Chancery. 

6000.  That  is  a  third  ?— Yes. 

6001.  You  assess  the  damage  done  by  the  Weston 
works  I  understand  ? — Yes. 

6002.  At  the  Weston  works  there  are  two  chim- 
neys on  the  level  of  the  Weaver  ? — Yes. 

6003.  The  Aston  estate  is  situated  above  the  Wea- 
ver. At  what  height  above  it  is  the  most  of  that 
which  is  coloured  here  yellow  ?■ — The  greater  part  of 
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it  would  be,  I  should  thiuk,  something  like  100  feet 
above  the  Weaver. 

6004.  Therefore,  to  begin  with,  they  are  100  feet 
above  the  level  of  the  works  ? — Yes. 

6005.  Therefore  they  are  not  in  the  same  position 
as  the  tenants  of  other  lands  would  be  which  are  on 
a  level  with,  or  below,  the  works? — I  do  not  know 
that.  They  are  at  that  distance  from  the  works  that 
any  vapour  or  smoke  from  the  chimney  (and  the  pre- 
vailing winds  are  north-west),  comes  over  Aston,  and 
it  is  liable,  of  course,  to  suffer  very  considerably. 

6006.  The  top  of  the  hill  would  suffer  and  the  low- 
land would  escape  ? — Yes,  in  that  case. 

6007.  iou  admit  that  the  Weston  Alkali  Works 
have  done  some  damage  ? — Oh,  yes,  of  course. 

6008.  If  one  set  of  works  with  two  chimneys  does 
damage,  do  you  think  that  a  dozen  sets  of  works,  with 
20  or  30  chimneys,  will  do  more  damage  ? — No  doubt  ; 
they  must  have  done  so. 

6009.  Therefore,  is  it  not  likely  that  the  aggrega- 
tion of  works  in  Widnes  must  have  produced  more 
damage  to  the  property  in  Cheshire  and  Lancashire 
than  has  been  done  by  a  single  set  of  chimneys  ? — 
Undoubtedly. 

6010.  And  you  must  admit,  of  course,  that  Widnes 
has  done  damage  to  Sir  Richard  Brooke's  estate  ? — 
No  doubt  it  has. 

6011.  I  thought  that  you  came  here  to  say  that 
there  had  been  no  damage  done  ? — Oh,  dear  no.  I 
should  be  veiy  sorry  to  say  anything  of  the  kind. 

6012.  Then  you  agree  with  Sir  Richard  Brooke's 
witnesses  ? — I  do  not  know  what  Sir  Richard  Brooke's 
witnesses  have  said.  I  have  not  seen  their  evidence 
at  all. 

6013.  The  Chairman  has  already  told  you  that  they 
have  come  to  give  evidence  that  they  have  suffered. 
Even  in  the  last  two  or  three  years  you  admit  that 
injury  must  have  been  done  ? — 'I  am  speaking  gene- 
rally. Sir  Richard  Brooke's  estate  generally  has 
suffered  very  severely. 

6014.  You  are  in  the  fortunate  position  in  the 
estates  under  your  management  of  not  having  suffered 
materially  during  the  last  three  years  ? — Yes. 

6015.  Are  you  the  agent  for  Mr.  Lyon's  estate? — 
No  ;  but  Mr.  Lyon  does  not  own  the  whole  of  Apple- 
ton.  1  have  simply  coloured  this  map  green  to  show 
the  townships  or  parishes  in  which  I  have  property 
under  my  charge  or  inspection. 

6016.  You  are  managing  agent  for  an  estate  in  the 
same  township  as  this  which  is  coloured  green,  in 
which  Mr.  Lyon  lives  ? — Yes. 

6017.  Mr.  Lyon  is  a  vice-president  of  the  Associa- 
tion for  Controlling  the  Escape  of  Noxious  Vnpours  ? 
— I  daresay  that  he  is. 

6018.  Therefore  is  it  not  fair  to  assume  that  in  his 
township,  which  is  one  of  the  townships  of  which  you 
have  the  management,  he  suffers  from  these  works  ? — 
Yes,  no  doubt,  and  from  Warrington  also. 

6019.  We  do  not  at  all  wish  to  draw  any  distinc- 
tion between  Warrington  and  Widnes  ? — No. 

6020.  You  also  have  the  management  of  property 
round  Moore  ? — Yes. 

6021.  I  dare  say  that  you  know  the  Rev.  George 
Heron  ? — Yes. 

6022.  Are  you  not  aware  that  he  has  attended 
meetings  as  a  sufferer  from  the  noxious  vapours? — 
Yes.    1  have  also  attended  meetings. 

6023.  {Earl  Percy.)  As  I  understand,  the  real 
difference  between  you  and  Sir  Richard  Brooke's  wit- 
nesses, if  there  is  any  difference,  is  simply  this  :  that 
they  speak  to  damage  which  they  think  they  have 
suffered  and  continually  do  suffer,  whereas  you  say 
that,  as  far  as  your  experience  goes,  you  think  that 
the  damage  has  ceased,  or  almost  ceased?—!  say 
that  the  damage  is  not  so  perceptible  on  trees  and 
fences  (in  fact,  you  cannot  perceive  it  now  at  all),  in 
places  v/here  I  observed  it  before  ;  but  I  do  not  give 
any  opinion  as  to  what  is  being  done  upon  the  old 
trees,  nor  do  I  think  it  possible  to  do  so  ;  mm\y  of  the 
trees  were  f^o  injured,  I  believe,  previously  to  1863, 
that  they  could  not  have  recovered. 
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6024.  Is  it  your  opinion  that  no  fresh  damage  is  Mr. 
being  done  to  them  ? — That  it  is  very  difBcult  to  say.      H.  Linaker. 

6025.  You  state  in  your  evidence  that  on  jjroperties   

in  the  Midland  counties,  and  away_  from  any  manu-     8  Feb.  18(7. 
facturing  district,  you  have,  found  dilSculty  in  letting 
farms,  and  in  some  cases  have  had  to  submit  to  a 
reduction  of  rent  ? — Yes. 

6026.  I  suppose  you  do  not  mean  to  imply  that  that 
is  owing  to  their  being  away  from  a  manufacturing 
district  r — By  no  means. 

6027.  Of  course  the  conditions  of  agriculture  in  the 
Midland  counties  are  so  different  from  what  they  are 
in  Lancashire,  that  no  comparison  can  be  made 
between  them  ? — Quite  so. 

6028.  You  have  spoken  of  small  farms  of  50  acres, 
and  you  have  said  that  these  farms  pay  the  largest 
rent  per  acre  ? — Yes. 

6029.  I  suppose  that  they  are  more  in  the  nature 
of  market  gardens? — They  are  not  so  much  that, 
but  they  take  the  produce  more  direct  to  these  markets 
than  the  larger  farms  do.  For  instance,  on  Monday 
last  I  let  a  farm  of  between  40  and  50  acres  at  3?. 
an  acre ;  the  produce  of  that  land,  which  is  some 
eight  or  ten  miles  away  from  Runcorn  or  Widnes, 
will  all  come  into  Runcorn  market. 

6030.  Is  the  produce  of  that  farm  ordinary  farm 
produce  ? — Yes. 

603 1 .  Do  you  find  that  a  greater  amount  of  manure, 
and  a  better  system  of  cultivation  altogether  are  re- 
(juired  upon  these  farms  than  would  be  required  if 
they  were  further  from  the  works  ? — Oh,  yes. 

6032.  {Chairman.)  That  would  go  rather  to  the 
reduction  of  rent,  would  it  not  ? — No,  the  more 
manure  you  aj^ply  to  a  farm  the  better  it  is. 

6033.  But  if  the  manui'e  is  specially  applied  in 
order  to  meet  the  special  difficulties  connected  with 
the  works,  surely  that  is  an  expense  thrown  upon  the 
farmer  ? — I  did  not  so  understand  the  question.  I 
apprehend  that  the  best  system  of  cultivation  is  re- 
quired on  every  farm. 

6034.  (Earl  Percy.)  Does  the  land  require  more 
dressing  in  consequence  of  being  near  the  works  than 
it  would  if  it  were  further  from  them  ? — Certainly 
not. 

6035.  {Chairman.)  Men  who  live  in  an  unhealthy 
atmosphere  are  very  often  obliged  to  live  more  gene- 
rously than  if  they  lived  in  a  more  pure  one,  is  that 
the  case  with  the  land  ? — I  do  not  think  so. 

6036.  {Earl  Percy.)  Do  you  let  your  farms  on 
lease  ? — Some  on  lease  and  some  not,  but  mostly  on 
yearly  tenancies. 

6037.  How  long  is  it  since  those  rents  of  which 
you  have  spoken  as  having  been  raised  were  last 
adjusted  ? — It  has  been  done  at  various  times,  the 
last  time  was  about  four  years  ago,  and  it  applies  to 
the  largest  farm  on  the  list. 

603?.  When  was  the  last  adjustment  before  that? — 
The  previous  tenant  had  been  there  for  10  or  12  years 
and  he  died. 

6039.  And  that  is  a  fair  sample  of  the  length  of 
time  ? — Yes. 

6040.  {Chairman.)  Did  I  rightly  catch  your  answer 
to  Mr.  Egerton,  that  all  these  farms  had  changed 
hands  three  times  in  the  last  30  years  ? — Yes. 

6041.  Why  have  they  changed  hands  ? — From  death 
chiefly. 

6042.  Have  they  gone  into  different  families  ? — 
Some  have  gone  into  different  families,  and  some  have 
not ;  one  continues  in  the  same  family,  and  three  others 
have  changed. 

6043.  I  observed  that  you  did  not  seem  surprised 
that  the  owners  of  this  property,  Lord  Cholmondeley 
and  several  other  gentlemen,  were  members  of  the 
Society  for  Controlling  the  Escape  of  Noxious  Vapours 
I'rom  Manufactories  ? — No. 

6044.  Do  you  think  that  it  is  reasonable  that  they 
should  be  so  if  they  are  the  owners  of  property  the 
capital  value  of  which,  and  the  annual  value  of  which, 
are  so  much  increased  by  these  works  ? — I  do  not  see 
why  they  should  not. 

6045.  For  what  reason  ? — I  do  not  see  why  pro- 
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perty  should  not  increase  in  value  from  the  contiguity 
of  the  works,  and  why  at  the  same  time  the  vapours 
should  not  be  controlled,  as  they  are  now,  by  the  Act 
of  1874. 

6046.  They  are  not  satisfied  with  that,  they  are 
going  for  further  control  since  the  Act  of  1874  ? — 
That  I  do  not  know  anything  of.  I  do  not  know  who 
are  the  vice-presidents  of  the  association. 

6047.  There  are  Lord  Cholmondeley  and  various 
other  gentlemen,  whose  names  I  daresay  you  know. 
Does  it  seem  to  you  to  be  reasonable  that  when  their 
properties  are  so  much  benefited  by  the  neighbourhood 
of  these  Avorks,  both  in  capital  value  and  in  annual 
value,  they  shovdd  be  asking  for  further  legislation  ? 


— I  do  not  see  that  it  is  unreasonable,  if  they  think 
that  it  is  required.  Further  inspection  is  perhaps 
what  they  want. 

6048.  {Mr.  Stevenson.)  You  have  mentioned  that 
some  farms  in  the  estates  which  you  manage  receive 
damage  from  Warrington  ? — Yes. 

6049.  From  what  sort  of  manufactories  Avould  that 
damage  come  ?— There  are  such  a  vai-iety  of  manu- 
factories in  Warrington  that  it  is  very  difficult  to  say. 
At  Dale's  they  manufacture  sulphuric  acid,  and  Ihere 
are  glass  bottle  works,  and  wire  works  and  spelter 
works.  I  have  heard  very  great  complaint  of  the 
spelter  works. 


The  Avitness  withdrew. 


Major  J.  Cross. 


Major  James  Cross  examined. 


6050.  (  Chairmmi.)  You  are  a  member  of  the  Insti- 
tution of  Civil  Engineers  ? — 1  am. 

60ol.  What  statement  do  you  wish  to  make  to  the 
Commissioners  ? — I  have  been  for  seven  years  a  mem- 
ber of  the  Widnes  Local  Board,  and  for  five  years  its 
chairman.  I  was  engineer  of  the  St.  Helen's  Canal 
and  Railway  Company  from  1854  to  1864;  and  I  am 
acting  trustee  for  the  estate  of  the  late  John  Hutchin- 
son o£  Widnes,  Avhose  works  were  erected  in  1847.  I 
reside  in  Ditton,  within  a  mile  and  a  half  of  the  centre 
of  Widnes,  and  have  a  thorough  knowledge  of  the 
district.  Widnes  owes  its  origin  to  the  manufacture 
of  chemicals,  and  as  there  is  really  no  otlier  manu- 
facture carried  on  there  it  is  a  l)etter  criterion  of  the 
effects  of  chemical  vapours  on  health  than  any  other 
district  in  the  United  Kingdom.  We  have  really  no 
works,  except  the  chemical  works  and  a  foundry  or 
two,  to  supply  the  chemical  works  with  iron.  The 
population  and  rateable  value  of  the  township  of 
Widnes  from  1841  to  1875  has  increased  as  follows  : 
the  population  has  increased  from  2,209  to  19,229, 
and  the  rateable  value  has  increased  from  6,236/.  to 
86,114/.,  that  shows  that  the  population  in  1875  was 
nearly  nine  times  as  many  as  it  was  in  1841,  while 
the  rateable  value  in  1875  Avas  nearly  14  times  greater 
than  it  was  in  1841. 

6052.  You  have  spoken  of  the  extraordinary  increase 
betAveen  1841  and  1875;  it  appears  that  between 
1861  and  1875  the  population  has  increased  from 
something  under  7,000  to  something  over  19,000,  that 
is  to  say,  by  sometliing  over  12,000.  That  population 
of  course  Avould  be  to  a  great  extent  an  immigrant 
population  ? — It  Avas. 

6053.  And  people  migrate  into  towns  of  this  sort 
generally  in  the  flower  of  their  age  ? — I  think  that 
that  to  a  certain  extent  is  true,  but  not  exactly  true 
with  respect  to  Widnes,  because  Widnes  drew  a  great 
many  of  its  men  from  St.  Helen's. 

6054.  I  daresay  that  there  are  qualifying  circum- 
stances, but  as  a  general  rule  Avhen  you  have  a  large 
population  in  a  new  district  is  there  not  an  unusual 
proportion  of  that  population  at  the  most  vigorous 
age  ?— No  doubt. 

6055.  There  are  feAver  old  people  ? — No  doubt  it  is 
so.  I  put  in  tables  shoAving  the  health  of  Widnes. 
Table  No.  1  gives  the  excess  of  births  over  deaths  in 
the  10  years  1861-70,  as  compared  Avith  the  popu- 
lation of  1871.  The  whole  of  the  districts  in  England 
and  Wales  haA'ing  a  population  of  16,000,  being 
nearly  the  same  as  that  of  Widnes,  are  given,  and  it 
shows  that  the  excess  of  births  over  deaths  per  1,000 
of  the  population  in  Widnes  is  one  of  the  highest. 

6056.  Have  you  included  in  these  deaths  Avith 
Avhich  the  births  are  compared  the  deaths  of  inhabi- 
tants of  Widnes  who  have  died  in  the  workhouse  of 
the  union  at  Prescot  ? — I  have  not. 

6057.  That  would  to  some  extent  affect  your  calcu- 
lation ? — Yes  ;  I  Avill  give  you  the  ejcact  numbers. 

6058.  Are  they  included  for  the  purposes  of  this 
comparison  ?  —  They  are  not,  but  they  would  make 
very  little  difference  in  the  figures  ;  they  are  very 
small  numbers.   I  would  only  observe  in  reference  to 


this  Table  No.  1,  that  one  of  the  largest  excesses  per 
1,000  of  population  is  in  Runcorn,  in  the  second 
column,  the  fourth  from  the  top,  it  is  opposite  and  lies 
to  the  south  and  east  of  Widnes.  Table  No.  2  givea 
similar  figures  for  10  towns  in  Lancashire.  Table 
No.  3  for  1 1  toAvns  in  Yorkshire  ;  and  Table  No.  4 
for  eight  towns  in  Wales  ;  to  all  of  which  the  remarks 
on  Table  No.  1  apply.  Table  No.  5  gives  the  11 
registration  divisions  of  England,  and  shoAvs  that  the 
excess  of  births  over  deaths  in  Widnes  per  1,000  of 
the  population  is  considerably  more  than  in  any 
division.  Table  No.  6  gives  the  mean  annual  death 
rate  per  1,000  for  the  10  years  1861-70  of  the  United 
Kingdom,  England,  Scotland,  Ireland,  and  Wales. 
You  Avill  observe  that  the  figures  for  the  United 
Kingdom  Avere  21-24;  while  for  Widnes,  Cronton, 
Cuerdley,  and  Bold,  those  being  the  townships  imme- 
diately surrounding  Widnes,  they  Avere  20-98,  and  for 
Widnes  itself .  21  ■  84.  Table  No.  7  gives  the  mean 
annual  birth  rate  per  1,000  for  the  10  years  1861-70. 
For  the  United  Kingdom  it  is  33-39  and  for  Widnes 
itself  42-2.  Table  No.  8  gives  for  Widnes  the  death 
rates  per  1,000,  the  birth  rates  per  1,000,  and  the 
excess  of  births  over  deaths  per  1,000,  from  1871  to 
1875.  From  tlie  foregoing  tables  it  Avill  be  seen  that 
the  mean  annual  death  rate  of  Widnes  is  very  little 
more  than  that  of  the  United  Kingdom,  and  is  under 
that  of  England,  and  that  the  mean  annual  birth  rate 
is  enormously  in  excess  of  either  England  or  the 
United  Kingdom,  and  as  it  is  an  acknowledged  fact 
that  a  high  birth  rate  means  also  a  high  death  rate 
the  Widnes  death  rate  must  be  taken  as  exceptionally 
low. 

6059.  Where  do  you  gather  that  it  is  an  acknow- 
ledged fact  that  that  is  the  case  ? — From  the  Registrar- 
General's  returns,  and  his  deductions  from  them. 

6060.  I  thought  your  statement  to  that  effect,  in  the 
paper  with  which  you  have  furnished  us,  of  so  much 
importance,  and  that  it  Avas  so  important  for  the  sake 
of  the  accuracy  of  the  inquiry,  that  I  should  get  these 
figures  carefully  examined,  that  being  unable  to  do  so 
myself,  I  have  asked  Dr.  Farr,  on  the  part  of  the 
Registrar-General,  to  inquire  into  them,  and  he  tells 
me  that  it  is  not  an  acknoAvledged  fact  that  a  high 
birth  rate  means  also  a  high  death  rate,  and  he  gives 
me  a  great  many  instances  to.  the  contrary.  I  gave 
notice  yesterday  that  I  should  ask  Dr.  Farr  to  be 
present  to  make  his  obserA-ations  upon  these  death 
rates  ;  he  will  be  here  to-morroAv,  Avhen  I  dare  say 
you  will  be  present.'' — Certainly. 

6061.  And  I  shall  be  very  happy  to  put  any  ques- 
tions to  Dr.  Farr  to-morrow  Avhich  you  may  think 
proper  ? — I  thought  that  what  I  have  stated  Avas  an 
acknowledged  fact.  During  the  years  1874  and  1875 
there  AA-ere  70  deaths  of  old  people  of  60  years  and 
upAvards,  and  their  average  age  was  71  years.  Table 
No.  9  gives  the  death  rate  of  Widnes  for  the  years 
1871  to  1875  inclusive,  sliOAving  the  number  of  deaths 
under  one  and  five  years,  and  shows  the  average  of 
Widnes  for  the  five  years  with  that  of  England  for 
1874.  The  death  rate  under  five  years  looks  high 
compared  with  all  England ;  but  if  the  ratio  between 
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births  and  deaths  under  five  years  for  all  England  is 
used,  it  will  be  as  follows : — England  1  in  3-71  ; 
Widnes  1  in  3-7.  It  is  further  proved  by  the  statistics 
made  out  by  the  Widnes  School  Board  ;  because, 
whereas  the  normal  proportion  of  schoolgoing  children 
to  the  total  population  is  in  England  1  in  6,  it  is  in 
Widnes  1  in  4-93  ;  you  may  call  it  1  in  5.  Table 
JJo.  10  speaks  for  itself.  If  the  noxious  vapours  of 
Widnes  were  as  bad  as  represented  I  think  that  it 
would  affect  the  health  of  infants,  whereas  the  deaths 
of  children  under  one  year  of  age  in  Widnes  are  much 
smaller  than  in  all  England,  and  only  about  one  half 
of  those  in  Liverpool.  I  wish  to  call  particular  at- 
tention to  this  point,  because  we  had  the  surgeon  from 
the  workhouse,  and  some  medical  gentlemen  in  Liver- 
pool, saying  that  the  death  of  young  children  in 
Widnes  was  very  excessive.  You  will  observe  that 
taking  the  proportional  number  of  deaths  under  one 
year  to  every  1,000  births  registered,  the  average  for 
four  years  in  Widnes  is  137,  in  Liverpool  239,  and  in 
England  152. 

6062.  How  do  you  calculate  the  number  of  children  ? 
 I  have  an  exact  school  board  return. 

6063.  Does  the  school  board  return  give  you  the 
number  of  those  under  five  years  of  age  as  well  as 
those  above  ? — It  does  ;  we  had  it  very  carefully 
taken. 

6064.  When  did  you  get  it  ?— We  got  it  in  1875. 
Table  No.  11  gives  the  number  of  deaths  in  the  years 
1871-75  from  pulmonary  and  infectious  diseases  in 
Widnes,  and  compares  the  deaths  from  these  diseases 
per  thousand  deaths  with  the  returns  for  Liverpool, 
Lancashire,  and  England.  Table  No.  12  gives  the 
per-centage  of  paupers  in  England  and  Widnes  respec- 
tively. 

6065.  Have  you  any  observations  to  make  on  the 
value  of  land  ? — I  am  thoroughly  acquainted  with  the 
values  of  land  in  Widnes  and  adjoining  townships  on 
the  Lancashire  side.  In  1854  the  average  value  was 
certainly  not  above  60/.  an  acre.  In  1860  the  greater 
part  of  the  site  of  what  are  now  the  town  and  works  of 
Widnes  proper  was  a  salt  marsh,  and  was  bought  from 
the  Duchy  at  from  30/.  to  40/.  per  acre.  The  lowest 
value  of  any  land  now  within  half  a  mile  of  Widnes 
Post  Office  is  1.200/.  an  acre,  and  I  can  give  instances 
of  land  being  sold  at  1,600/.,  2,400/.,  and  4,800/.  per 
acre ;  and  there  is  no  doubt  that  the  land  for  from 
four  to  five  miles  from  Widnes  has  increased  in  value. 
I  should  like  to  guard  what  I  have  said  here  from 
appearing  exaggerated,  by  saying  that  with  regard  to 
the  price  of  1,200/.  an  acre  I  am  absolutely  certain 
that  you  could  buy  no  land  whatever  within  that 
distance  at  that  price  ;  that  even  at  1,200/.  an  acre  it 
extends  to  nearly  a  mile  in  one  or  two  instances. 
The  price  of  1,600/.  an  acre  is  not  in  the  same  posi- 
tion ;  it  refers  more  to  favourite  spots  for  works.  The 
same  observation  applies  to  the  2,400/.  And  the 
4,800/.  only  applies  to  one  or  two  very  favourite  spots. 
But  I  can  give  instances  of  land  in  Ditton,  a  mile  and 
a  half  away,  which  certainly  in  1  854  was  not  worth 
60/.  an  acre,  being  sold  for  300/.  an  acre,  and  of  late 
sales  of  particular  lots  in  Ditton  and  Crouton  at  600/. 
an  acre,  the  one  being  2^  miles,  and  the  other  3^  miles 
from  Widnes.  'J'he  next  tables,  Nos.  13,  14,  and  15, 
are  extracts  from  the  poor  rate  books,  and  show  the 
value  of  the  agricultural  land  in  Widnes.  But  Table 
No.  16  gives  it  in  a  more  concentrated  and  comparative 
form,  and  1  have  added  townships  there  in  Cheshire 
whicli  are  purely  agricultural,  so  as  to  give  a  com- 
parison with  the  rises  in  districts  quite  unaffected  by 
the  works.  Table  No.  17  is  a  repetition  of  that  given 
by  the  late  Mr.  Deacon  in  his  evidence  before  the 
Select  Committee  of  the  House  of  Lords  on  Noxious 
Vapours  in  the  year  1862,  at  pages  164  and  165,  with 
the  years  1871  and  1875  added,  and  it  shows  that 
there  has  been  no  diminution  of  rents.  Your  Lordship 
will  notice  that  in  the  Table  in  1871  and  1875  I  have 
left  out  one  or  two  farms  ;  that  is  because  these  have 
become  building  land  to  a  great  extent,  and  I  did  not 
think  that  it  was  fair  to  include  them.  {The  witness 
delivered  ia  the  tables.    Vide  Appendix.) 
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{Witness.)  I  attribute  the  good  rents  received  so  Major  J.Cross. 

near  the  works  to  the  high  prices  obtained  for  all  farm   

produce.    Milk  sells  at  from  3c?.  to  id.  per  quart,  hay     ^  ^877. 

at  from  6/.  to  8/.  per  ton,  straw  at  from  3/.  to  5/.  per 

ton,  potatoes  at  3/.  10s.  per  ton,  and  turnips  at  30s. 

per  ton  ;  and  other  produce  is  proportionately  high. 

I  know  of  hay  and  straw  grown  within  a  mile  of 

Widnes  fetching  the  highest  prices  in  the  Liverpool 

market. 

6066.  Is  that  hay  generally  the  hay  grown  within  a 
mile  of  Widnes  ? — I  think  that  the  hay  grown  around 
Widnes  is  generally  consumed  in  the  neighboui'hood, 
and  therefore  is  scarcely  ever  sold  in  Liverpool  ;  but 
I  am  referring  to  one  particular  farm  from  which  it 
was  taken  into  Liverpool.  Perhaps  this  would  be  the 
proper  time  to  say  that  one  of  the  farms  close  to 
Widnes,  two  miles  almost  due  north  from  Widnes,  is 
a  farm  of  80  acres,  and  in  1875  the  Manchester  and 
Liverpool  Agricultural  Society  gave  the  prize  to  the 
tenant  of  that  farm,  Mr.  Robert  Whalley,  of  Mill 
Green,  Bold. 

6067.  How  high  is  that  farm  above  Widnes  ? — It  is 
two  miles  away  as  the  ci-oav  flies  ;  the  nearest  height 
that  I  can  find  on  the  map  is  85  feet.  I  should  think 
that  it  is  about  100  feet  above  the  ordnance  datum, 
and  Widnes  itself  would  be  about  30  feet  above  the 
ordnance  datum. 

6068.  What  has  been  your  observation  as  to  the 
height  of  places  with  reference  to  the  works  ? — I  think 
that  on  the  Lancashire  side  the  grottnd  rises  so 
gradually  that  it  does  not  much  affect  the  question  ;  but 
on  the  Cheshire  side  above  the  Weston  works  it  has  a 
very  great  effect,  because  there  it  is  nearly  a  perpen- 
dicular rise  behind  the  works. 

6069.  How  does  that  operate  upon  the  land  ;  is  it 
a  protection  to  (he  land,  or  otherwise  ?— The  rapid  rise 
behind  the  Weston  works  is  undoubtedly  a  protection 
to  the  land  further  away,  because  with  the  wave  of  air 
sweeping  across  there  of  course  the  friction  must  carry 
off  a  large  quantity  of  the  noxious  vapour. 

6070.  When  the  ground  rises  grailually  you  think 
that  the  vapour  is  carried  upwards  ? — Yes  ;  the  wave 
of  air  sweeps  upwards,  and  there  is  very  little  differ- 
ence in  the  distance. 

6071.  But  where  it  rises  rapidly  you  think  that  the 
vapour  would  not  motint  up  over  the  site  ? — Not  to 
the  same  extent.  I  may  say  that  this  land  belonging  to 
Mr'.  Whalley  would  have  taken  a  prize  again  this  last 
year,  but  the  rules  of  the  society  prohibited  his  getting 
it  before  another  five  years. 

6072.  This  farm  being  due  north,  or  very  nearly 
due  north,  of  Widnes  would,  I  suppose,  not  be  quite 
so  much  exposed  to  the  action  of  the  wind  upon  it  as 
if  it  had  been  in  another  direction  ? — Undoubtedly 
not  ;  it  would  require  a  due  south  wind  to  bring  the 
bulk  of  the  smoke,  and  that  is  a  wind  which  very 
seldom  blows. 

6073.  And  a  north  and  north-west  wind  would  take 
the  vapour  away  quite  clear  of  it? — Yes  ;  but  there 
are  works  which  are  very  near  a  south-east  wind,  of 
which  we  have  a  good  deal  in  the  spring.  I  live  a 
mile  and  a  half  away  from  the  centre  of  Widnes. 
Before  1872  I  grew  peaches  on  the  south  wall  in  the 
garden,  which  would  be  very  nearly  facing  the  works  ; 
it  would  be  a  little  bit  to  the  eastward  of  them.  In 
1872,  1873,  and  1874,  tlie  gases  killed  nearly  all  the 
fruit  trees  and  forest  trees  round  the  house. 

6074.  How  high  are  you  above  Widnes  ? — About 
30  feet  I  should  say. 

6075.  You  lie  pretty  well,  as  far  as  your  position  is 
concerned  ;  you  lie  to  the  north-west  ? — I  lie  exceed- 
ingly well,  my  house  being  to  the  windward  of  the 
smoke  the  greater  part  of  the  year.  In  those 
years  I  suffered  enormously.  But  since  the  passing  of 
the  Act  of  1874,  the  change  has  been  most  marked  ; 
I  may  say  not  only  since  the  Act  itself  passed  but  since 
it  began  to  be  known  that  there  was  certain  to  be  some 
change  in  the  law  ;  so  that  by  its  operation  I  last  year 
had  a  fair  crop  of  fruit  and  roses,  and  flowers  grew 
luxuriantly.  I  fully  believe  that  if  the  Act  of  1874 
were  thoroughly  carried  out,  persons  living  even  near 
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Major  J.Cross,  tte  works  would  have  little  cause  to  complain;  and 

  I  may  say  that  I  am  so  confident  of  this,  that  I  have 

8  Feb.  1877.  offered  to  renew  the  lease  of  my  own  house  for  seven 
^— — ^  years,  although  the  increase  of  the  works  is  gradually 
creeping  up  to  it.  But  there  are  manufacturers  and 
manufacturers,  and  I  consider  it  absolutely  essential 
that  there  should  be  an  inspector  living  within  one 
mile  of  Widnes  Post  Office.  I  do  not  put  down 
that  mile  as  a  fixed  and  actual  limit,  but  I  mean  that 
he  should  be  living  on  the  range  of  ground  facing  above 
Widnes,  so  that  he  could  have  under  his  eye  the 
different  works,  and  himself  tell  in  his  own  person  and 
family  the  effects  of  any  neglect  of  the  carrying  out  of 
the  Act  of  1874. 

6076.  Since  the  passing  of  the  Act  of  1874  there 
has  been  this  improvement,  and  from  your  so  saying, 
you,  of  course,  must  to  some  extent  attribute  the  im- 
provement to  the  effect  of  the  Act  ? — Undoubtedly. 

6077.  Do  you  think  that  anything  is  also  due  to 
diminished  production  during  that  time  ? — -I  do  not 
know  that  there  has  been  any  diminished  production 
during  the  time.  I  can  only  say  that  at  our  own  works, 
and  at  one  or  two  of  the  largest  works,  the  decom- 
position of  salt  has,  I  think,  been  quite  as  great. 
Some  particular  branches  may  not  have  been  pushed 
quite  so  fast,  but  I  think,  and  in  fact  I  feel  certain, 
that  the  decomposition  of  salt  was  greater  at  the  end 
of  1875  than  it  was  at  the  beginning  of  1872. 

6078.  How  was  it  during  the  years  1872  and 
1873? — I  perhaps  ought  not  to  say  that  it  was 
greater,  but  it  was  quite  as  much.  I  should  like, 
however,  to  add  specially  that  the  inspectors  must  be 
people  in  whom  we  have  confidence ;  they  must  be 
men  that  we  can  look  up  tOj  and  must  not  be  (as  I 
understand  some  evidence  was  given  at  Newcastle) 
merely  commissionaires,  or  men  of  that  kind. 

6079.  That  was  not  the  suggestion ;  you  must  ap- 
prehend the  suggestion  properly, — whether  it  is  a  good 
one  or  not  is  quite  another  question, — but  the  proposi- 
tion was  that  each  inspector  should  have  a  certain 
number  of  men  at  his  disposal,  of  the  character  of 
commissionaires,  whom  he  should  employ  as  watchmen  ? 
— I  think  that  that  would  never  work  ;  you  had 
better  put  the  manufacturers  as  a  body  on  their  honour, 
and  those  who  will  not  work  on  their  honour,  will 
find  means  to  evade  even  a  body  of  commissionaires. 

6080.  You  have  just  stated  that  there  are  manufac- 
turers and  manufacturers  ? — Yes  ;  but  a  resident 
inspector  would  be  able  with  the  greatest  ease  to 
detect  those  men,  and  you  would  only  have  evasions 
of  the  Act  if  you  had  your  men  constantly  coming  to 
the  works  ;  you  would  get  the  manufacturers  disgusted 
with  an  inspection  of  that  kind,  and  they  would  not 
be  willing,  as  the  greater  body  of  them  are  at  present, 
to  help  the  inspectors  in  every  possible  way. 

6081.  Are  you  satisfied  with  the  pi'esent  position 
and  calibre  of  the  inspectors? — I  am  quite  satisfied 
with  the  present  inspectors.  I  do  not  think  that  they 
are  paid  enough. 

6082.  That  is  a  matter  for  the  Treasury,  but  as  far 
as  you  are  concerned  you  are  satisfied  with  them  ? — 
Perfectly  satisfied ;  but  it  is  really  a  question  to  be 
considered  whether  a  man  in  the  position  of  an  in- 
spector, who  ought  to  be  a  highly  intelligent  and 
scientific  man,  should  not  be  paid  more  than  a  book- 
keeper or  clerk  in  the  works. 

6083.  Have  you  any  further  observations  to  makef? 
— The  great  damage  done  in  1872,  1873,  and  1874, 
was  caused  by  one  or  two  works  hastily  constructed  to 
meet  a  large  rise  in  the  market  at  that  time,  and 
which  were  carried  on  in  the  most  reckless  manner. 
I  was  called  in  by  Mr.  Davenport,  who,  you  will  re- 
member, was  a  farmer  living  in  the  neighbourhood, 
on  one  occasion  to  inspect  the  damage  done  to  his 
crops  during  one  night,  and  I  traced  it  clearly  to  one 
work.  The  crop  was  destroyed  straw  and  ear,  and 
it  was  caused  by  an  escape  of  chlorine  gas. 

6084.  In  that  particular  instance  do  you  consider 
that  it  was  a  mere  accident,  or  that  it  was  one  of 
those  accidents  which  are  really  due  to  carelessness  ? 
— It  was  in  that  case  I  have  no  doubt  a  mere  accident. 


but  it  was  an  accident  which  was  happening  too  often 
at  those  works.  You  could  trace  the  damage  from 
those  works  like  the  tail  of  a  comet  spreading  over 
the  field.  I  wish  to  guard  against  its  being  supposed 
that  all  works  lately  erected  have  been  put  up  or 
worked  in  this  reckless  manner,  most  of  them  being 
amply  supplied  with  condensing  apparatus,  and  care- 
fully managed,  but  there  is  still  room  for  a  resident 
inspector.  I  believe  that  in  my  own  case  the  whole 
of  the  damage  round  my  house  was  caused  by  two 
small  works. 

6085.  Are  they  still  in  existence  ? — One  of  them  is 
not  in  existence  ;  the  other  is  improved,  and  the 
apparatus  is  completely  altered.  I  consider  that  all 
works  emitting  noxious  vapours  should  be  put  under 
inspection.  Licensing  the  alkali  works,  as  proposed 
by  some  witnesses,  would  suit  the  manufacturers  very 
weU,  as  it  would  evidently  give  them  a  monopoly. 
Restricting  the  number  of  works  to  be  built  in  such  a 
place  as  Widnes  would  simply  drive  noxious  works  to 
other  and  at  present  uncontaminated  places,  and  would 
be  most  hurtful  to  such  landowners  as  Sir  Richard 
Brooke,  whose  estates  have  already  suffered  in  one 
sense  from  the  works,  and  who  would  thus  be  deprived 
of  the  compensation  which,  under  present  circum- 
stances, he  will  eventually  receive,  in  a  still  greater 
degi'ee  than  he  does  at  present,  from  the  enhanced 
value  of  his  land.  I  do  not  attach  much  importance 
to  the  complaint  that  the  trees  in  Sefton  Park  suffered 
from  Widnes.  Sinch  the  speech  of  the  Liverpool 
Town  Clerk  in  the  spring  of  1876,  I  have  made  a 
practice  of  driving  past  Woolton  and  through  Sefton 
Park  as  often  as  possible,  and  I  particularly  did  this 
on  the  30th  of  August  last,  when  I  found  that  at 
Woolton,  the  side  nearest  Widnes  was  quite  green, 
whilst  in  Sefton  Park  the  leaves  were  shrivelled  and 
decayed ;  and  considering  that  the  wind  blows  for 
nine  months  in  the  year  from  Liverpool  right  over 
Sefton  Park,  and  consequently  blows  the  Widnes 
smoke  in  an  opposite  direction  ;  considering  also  that 
the  chimneys  of  Liverpool  throw  out  more  sulphuric 
acid  gas  than  all  Widnes,  not  to  mention  the  manufac- 
tories of  various  kinds  within  a  mile  and  a  half  of  the 
park,  it  is  scarcely  feasible  even  to  throw  a  shadow  of 
the  damage  on  Widnes.  Nor  must  it  be  forgotten 
that,  Avhen  comparing  trees  in  the  parks  at  Shefiield 
and  Liverpool,  as  the  curator  did,  he  made  no  allow- 
ance for  the  salt  spray  which  is  conspicuous  by  its 
action  all  about  Liverpool,  and  for  the  excess  of 
sulphur  in  the  Lancashire  coal  compared  with  the 
Yorkshire. 

6086.  There  is  no  doubt  that  that  witness,  Mr. 
John  Richardson,  does  attribute  some  mischief  to 
Widnes  and  St.  Helens,  but  when  I  asked  him  to  what 
he  attributed  the  mortality  of  the  trees,  one  half  of  which 
he  said  were  dead  or  dying,  he  stated  that  he  thought 
that  it  was  due  principally  to  the  smoke  of  Liver- 
pool and  perhaps  a  little  from  Widnes  and  St.  Helens  ? 
— I  thought  that  Widnes  was  brought  in  as  really  the 
principal  mischief  maker.  Your  Lordship  asked  m 
for  the  number  of  deaths  of  Widnes  people  in  th 
workhouse.  The  total  deaths  from  1871  to  1875  i 
elusive  were  77  for  the  five  years. 

6087.  I  am  informed  that  last  year  the  number  wag 
19,  which  comes  to  very  much  the  same  thing  ? — Yesj 
31  of  those  deaths  were  at  60  years  and  over. 

6088.  Have  you  any  further  statement  to  make  ? 
— You  asked  Mr.  Brock  yesterday  about  the  action  o 
the  Sanitary  Committee  of  the  Widnes  Local  Board  as 
regards  the  vapours.  I  am  chairman  of  the  local- 
board,  and  these  are  extracts  from  the  minutes.  "  At 
"  a  meeting  of  the  sanitary  committee  of  the  Widnes 
"  Local  Board,  held  on  Tuesday,  January  5th,  1875, 
"  the  following  minute  was  passed,  namely,  '  That  no 
"  '  land  shall  be  considered  building  land  for  houses, 

'  or  be  used  for  that  purpose,  on  which  chemical 
"  '  waste  has  been  deposited,  or  where  there  is  chemical 
"  '  waste,  or  chemical  drainage  so  near  as  to  be  a 
"  '  nuisance  or  prejudicial  to  health.'  "  That  is 
signed  by  the  chairman  of  the  committee,  and  was 
passed  in  the  minutes  of  the  board  itself.    The  next 
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minute  is  as  follows :  "  At  a  special  meeting  of  the 
"  sanitary  committee  of  the  Widnes  Local  Board  held 
"  on  Monday,  May  22nd,  1876,  the  committee 
"  proceeded  to  inspect  the  deposits  of  alkali  waste  on 
"  the  West  Bank  estate,  Widnes  Marsh,  and  begs  to 
"  report  as  follows  :  '  Widnes,  May  22nd,  1876.  The 
"  '  members  of  the  sanitary  committee  have  to-day 
"  '  inspected  thoroughly  the  deposits  o£  alkali  waste 
"  'on  the  West  Bank  estate,  Widnes  Marsh,  and  they 
"  '  have  pleasure  in  stating  that  the  greater  part  of  the 
"  '  deposit  was  free  from  smell,  and  appeared  to  have 
"  '  been  laid  with  care.'  " 

6089.  That  is  the  one  in  which  the  waste  from 
various  works  is  collected  ? — It  is.  "  They  find,  how- 
'  ever,  that  where  there  is  an  evolution  of  sulphuretted 
'  hydrogen,  it  is  due  to  one  of  the  two  following  causes  : 
"  1st.  The  waste  is  so  laid  that  atmospheric  air  is  not 
"  sufficiently  excluded,  and  firing  takes  place;  this 
"  insufficient  exclusion  of  air  may  be  due  (a)  to  loose 
"  laying,  or  want  of  care  in  smoothing  and  patting 
'  down  the  outside  of  the  heap  ;  and  (b)  to  an 
"  improper  admixture  of  cinders  or  other  material 

with  the  waste.  2nd.  The  contact  of  acid  with  the 
"  waste,  or  the  drainage  from  the  waste  ; "  that  is  to 
say,  the  acid  going  through  the  waste  itself,  or  through 
the  drainage  from  the  waste.  "This  committee 
"  recommends  the  board  to  take  measures  to  secure 
'  that  the  utmost  attention  practicable  be  given  to  the 
"  points  above  enumerated."  That  is  signed  by  all 
the  members  of  the  nuisance  committee,  and  then 
there  is  the  entry  :  "  The  above  report  was  read  at  a 
"  special  board  meeting  held  May  23rd,  1876,  and  at 
"  whicli  Dr.  Angus  Smitli  and  his  assistant,  Mr. 
"  Fletcher,  were  present."  "  The  said  report  was  also 
"  read  and  confirmed  at  a  board  meeting  held  June 
"  13th,  1876,  and  a  copy  was  directed  to  be  forwarded 
"  at  once  to  Dr.  Angus  Smith."  The  next  extract  is, 
"  Meeting  of  the  sanitary  committee  held  on  Monday, 
"  September  4th,  1876.  'The  committee  inspected 
"  '  the  waste  and  cinder  heaps  both  on  the  north  and 
"  '  south  sides  of  the  London  and  North-western  Rail- 
"  '  way,  and  have  pleasure  in  stating  that,,  with  one  or 
"  '  two  trifling  exceptions,  the  deposits,  both  old  and 
"  '  new,  appeared  to  be  carefully  laid,  and  were  free 
"  '  from  fire  and  smell.  The  committee,  moreover, 
"  '  are  satisfied  that  if  the  rules,  as  explained  to  them 
"  '  by  Mr.  Routledge,  for  the  laying  of  these  deposits 
"  '  are  strictly  adhered  to  there  will  be  no  further 
"  '  cause  for  complaint.'  Eecommended  that  a  copy 
"  of  the  above  report  be  forwarded  to  Dr.  Angus 
"  Smith," 

6090.  Do  you  employ  a  competent  officer  for  the 
examination  of  these  heaps  ? — An  officer  has  been 
appointed,  but  two  of  the  members  of  the  sanitary 
committee  are  themselves  alkali  manufacturers,  and 
two  members  have  nothing  to  do  with  the  manufacture 
at  aU. 

6091.  So  that  you  have  full  information  ?— We  have 
fully  competent  men  to  see  whether  or  not  it  is  properly 
done. 

6092.  With  respect  to  the  sulphuretted  hydrogen,  we 
have  had  the  statement  of  witnesses  at  Liverpool  in 
great  numbers,  that  they  have  suffered  from  the  eifects 
of  it,  and  that  they  have  suffered  not  only  themselves, 
but  in  their  property,  and  evidence  has  been  given 
since  we  have  sat  here  that  the  whole  of  the  nuisance 
from  which  they  suffered  was  one  caused  by  sulphu- 
retted hydrogen,  thereby  admitting  that  there  was 
a  considerable  escape  of  sulphuretted  hydrogen,  inas- 
much as  places  many  miles  distant  from  Liverpool  were 
admitted  to  be  suffering  from  it.  Have  you  observed 
the  escape  of  sulphuretted  hydrogen  of  late  years  to 
have  been  very  considerable  ? — I  have.  I  live  within 
a  short  distance,  and  whatever  goes  to  Woolton  or 
Liverpool  must  pass  my  house. 

6093.  Does  not  that  make  a  residence  there  some- 
what unadvisable  ? — At  times  it  does.  At  times  it  is 
really  very  bad  ;  I  admit  that  at  once. 

6094.  But  you  have  faith  in  the  measures  which 
are  taken  that  this  mischief  will  be  corrected  ? — I  may 
say  that  I  have  really  the  charge  of  laying  down  the 

E 


waste  of  four  of  the  largest  works  in  Widnes,  and  if  a  Major  J.Cross. 

measure  was  passed  compelling  manufacturers  to  carry   

their  acid  drainage  clear  of  the  waste  or  waste  liquor,     8  Feb.  1877. 

I  should  then  have  no  fear  whateverthat  there  would   

be  no  appreciable  damage  ffom  the  laying  of  waste. 

6095.  I  think  that  it  is  very  fortunate  for  Widnes 
that  the  chairman  of  the  board  is  a  person  who 
suffers  in  his  residence  from  the  nuisances  which  are 
created  there  ? — It  is  a  very  nasty  smell,  but  I  do  not 
think  that  it  is  very  injurious.  Perhaps  I  can  give 
you  one  test ;  gold  paper  when  it  was  exposed  to  the 
side  from  which  the  sulphuretted  hydrogen  would 
come,  was  very  quickly  turned  black.  I  lately  put  on 
a  paper,  with  a  considerable  quantity  of  gold  in  it, 
purposely  exposed  to  the  Widnes  gases,  and  for  the 
last  two  or  three  years  it  has  not  materially  altered. 
Before  that  time  my  paper  in  the  adjoining  room  had 
become  perfectly  black. 

6096.  Is  there  any  further  statement  which  you 
wish  to  make  ? — A  member  of  the  Commission  yester- 
day asked  whether  the  stoppage  of  all  work  in  the 
different  works  in  Widnes  on  Sundays  would  not  be  a 
good  thing.  I  should  like  to  say  that  all  the  manu- 
facturers acknowledge  that  the  stopping  of  work  on 
Sunday,  as  far  as  practicable,  is  a  very  good  thing 
indeed,  to  put  it  no  higher  than  because  they  can  get 
better  and  more  work  out  of  their  men  during  the 
following  week  ;  but  it  would  not  do  to  stop  all  work, 
because  if  you  let  the  furnaces  cool,  you  would  have 
a  very  much  greater  escape  from  the  contraction  of 
the  furnaces  on  the  first  three  days  in  the  week  fol- 
lowing. There  must  be  a  certain  amount  of  work 
done  on  the  Sundays,  but  the  manufacturers  them- 
selves are  limiting  it  to  the  smallest  possible  amount, 
and  are  trying  every  means  to  limit  it  even  further. 
A  question  was  also  asked  about  carrying  out  Mactear's 
process  at  Widnes.  Mr.  Mactear  is  very  favourably 
situated  for  carrying  out  his  process  at  his  own  works  ; 
he  turns  all  the  waste  on  to  a  bog,  and  the  drainage 
from  it  goes  into,  what  I  may  call,  a  clay  basin  with 
only  one  narrow  outlet  ;  he  is,  therefore,  able  to  col- 
lect his  waste  water  very  easily,  and  no  doubt  in  his 
case  it  is  a  great  success.  At  Widnes  we  have  no 
such  chance.  The  ground  is  very  flat,  and  the  drain- 
age from  the  waste  goes  in  a  number  of  different 
directions.  I  have  tried  to  collect  the  liquor,  and  have 
not  been  able  to  collect  an  appreciable  quantity.  I 
would  also  observe,  as  to  the  action  of  salt  water  on 
the  waste  land  down  on  that  marsh  which  is  covered 
with  the  tide,  that  the  injurious  action  of  salt  water  on 
he  waste  facing  the  river  is  not  appreciable ;  the  salt 
hardens  the  waste  to  a  very  considerable  extent,  and 
the  drainage  all  along  the  front  of  the  marsh  to  the 
river  is  very  small.  As  regards  the  complaint  which 
was  made  yesterday  afternoon  by  the  manager  from 
St.  Helen's,  I  lived  close  to  the  brewery  for  some 
six  years ;  the  sulphuretted  hydrogen  was  certainly 
bad  enough  there,  but  it  was  nothing  compared  to  the 
spent  grains  from  the  brewery. 

6097.  Their  effect  I  suppose  did  not  penetrate 
quite  so  far  ? — No  ;  but  people  living  in  the  houses 
near  were  nauseated  to  such  an  extent  that  they  could 
eat  nothing  during  the  days  of  the  sending  out  of  those 
grains. 

6098.  (  Viscount  Midletoii.)  As  to  the  alkali  waste, 
I  suppose  that  a  considerable  amount  of  that  which 
has  iaeen  deposited  round  Widnes  has  not  been  deposi- 
ted carefully  ? — Some  of  it  has  not  been  deposited 
carefully ;  the  greater  part  has  been  very  fairly  depo- 
sited. 

6099.  The  land  to  which  you  allude  as  being  sold 
for  1,200/.  an  acre  would,  I  presume,  not  be  land 
covered  with  alkali  waste  ? — It  is  covered  with  it. 
The  land  on  the  Widnes  Marsh  is  subject  to  being 
flooded  by  high  spring  tides.  The  alkali  waste,  which 
is  really  to  all  intents  and  purposes  a  rough  concrete, 
is  laid  down,  covering  all  that  land  fi'om  six  to  eight 
feet  deep,  and  then  the  works  are  built  upon  it.  The 
chimneys  could  not  be  built  on  the  soft  soil  of  that 
marsh  without  this  foundation  of  waste,  and  they 
would  not  be  lifted  out  of  the  tide  without  it, 
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Major  J.Cross.      6100.  (^C hair  mail.)  Is  it  sufficiently  firm  to  rest 

  high  chimneys  upon  ? — Yes  ;  it  gets  nearly  as  hard 

8  Peb.  1877.  as  concrete.  It  is,  in  fact,  a  concrete.  The  small 
cinders  in  it  mixed  with  the  lime  harden  it,  and  it 
makes  a  perfectly  solid  foundation. 

GlOl.  Even  when  badly  and  loosely  laid,  does  it 
become  as  solid  as  you  describe  ? — No ;  when  badly 
and  loosely  laid  it  takes  fire  and  becomes  hollow. 

6102.  Is  there  any  remedy  for  that  when  it  is  badly 
and  loosely  laid  ? — No ;  except  by  cutting  it  out  and 
filling  it  up.  I  would  observe  that  as  all  this  ground 
is  to  be  covered  with  works,  it  is  a  most  important 
thing  that  the  waste  should  be  properly  laid,  or  the 
foundations  of  the  works  would  suffer  afterwards. 

6103.  (il/r.  Wilbrahum  Egerton.)  Cracks  would 
arise  ? — Cracks  would  arise. 

6104.  ( Viscount  Midleton.)  Have  the  sanitary 
authority  any  power  of  preventing  building  upon  the 
waste  ? — They  have. 

6105.  And  that  power  is  exercised  ? — It  is.  I  may 
observe  that  the  exercising  of  that  power  as  to  building 
on  the  waste  was  taken  nearly  two  years  ago,  under 
the  Public  Health  Act  of  1875. 

6106.  Manufactories  are  built  upon  the  waste  ? — 
They  are. 

6107.  But  not  dwelling-houses  ? — Not  dwelling- 
houses. 

6108.  Is  it  not  a  fact  that  even  when  this  waste 
has  been  originally  deposited  carefully,  yet  if  it  is  cut 
into  afterwards  ;  for  instance,  if  new  wells,  or  anything 
of  that  kind,  are  sunk  through  it,  as,  I  believe,  has 
been  the  case  in  Liverpool,  or  if  new  trenches  are  cut 
through,  it  may  revive  and  emit  noxious  gases  ? — To 
a  certain  extent  it  will  do  so. 

6109.  Therefore  when  it  has  been  once  deposited, 
it  must  be  let  alone  if  it  is  to  be  innocuous  ? — It  is 
better  covered  up  and  let  alone,  and  undisturbed. 

6110.  As  totiie  land  in  Ditton,  which  fetches  300/. 
an  acre,  what  would  that  be  for  ?  Would  it  be  for 
building  ? — For  building  land,  for  villas  and  cottages. 

6111.  As  to  the  prices  of  produce,  you  have 
mentioned  particulaily  the  price  of  hay  ;  hay,  I  believe, 
has  been  fetching  a  very  exceptional  price  all  over 
England  for  the  last  two  years,  has  it  not  ? — It  has. 

6112.  So  that  the  present  price  of  hay  would 
scarcely  be  an  index  as  to  the  ordinary  value  of 
agricultural  produce  ? — But  I  may  observe,  as  to  that, 
that  the  price  of  hay  and  straw  iu  Widnes  has  varied 
very  little  for  some  years,  while  the  rise  iu  price  over 
Great  Britain,  and  especially  as  to  hay,  has  been  chiefly 
in  the  latter  years.  For  instance,  in  Lancashire  a 
great  rise  in  hay  took  place  after  the  Avinter  of  1875-76. 
All  the  hay  was  then  taken  to  Scotland  for  the  sheep. 
It  went  to  Dumfriesshire  and  the  southern  parts  of 
Scotland,  and  we  were  stripped.  You  could  not  buy 
hay  in  Lancashire. 

6113.  Coming  to  the  question  of  inspection,  you 
are  in  favour  of  an  increase  in  the  number  of  in- 
spectors ? — I  am. 

6114.  Without  any  diminution  in  their  present 
status  and  scientific  knowledge  ? — Yes ;  I  think  that 
if  you  do  anything  in  that  way  it  must  be  to  increase 
their  status  and  their  scientific  knowledge.  The  best 
men  that  we  can  have  are  the  men  for  the  place. 

6115.  I  suppose  that  there  is  a  considerable  difference 
in  the  way  in  which  alkali  works  are  conducted  ? — No 
doubt  there  is. 

6116.  Some  of  them  are  conducted  with  more,  and 
some  are  conducted  with  less  care  ? — No  doubt. 

6117.  Do  you  think  that  putting  those  manufacturers 
who  do  not  conduct  their  works  carefully,  as  you  say, 
upon  their  honour  would  be  a  sufficient  safeguard  for 
the  public  ? — No  ;  it  would  not  be  so.  There  are 
some  on  whom  you  could  not  rely  as  to  their  doing 
■what  is  right ;  there  are  very  few  of  that  description, 
I  am  happy  to  say. 

6118.  Do  you  think  that  an  increase  in  the  staff  of 
inspectors  alone  would  be  an  adequate  security  for 
their  doing  what  was  right? — I  am  quite  certain  that 
if  I  had  been  an  inspector  in  the  years  1872,  1873, 
and  1874,  I  could  many  times  have  gone  to  those 


works  and  have  pulled  them  up  under  the  Alkali  Acts 
without  any  doubt  whatever. 

6119.  I  rather  understood  you  to  say  that  no  in- 
spection, however  rigorous  or  however  efficient,  could 
guard  against  people  who  were  determined  to  break 
through  the  Act  ? — I  think  that  the  inspectors  Avould 
find  it  out  more  readily  by  simplj'-  being  gentlemen  of 
scientific  knowledge  living  in  the  neighbourhood  and 
feeling  the  effects  than  if  you  had  a  number  of  men 
going  round  the  works.  I  am  quite  sure  that  the 
inspectors  would  detect  at  once  anything  injurious 
coming  either  from  the  works  or  from  the  chimneys. 

6120.  But  we  have  had  it  in  evidence  that  at  these 
Avorks  there  is  reason  to  suppose  that  the  gas  is  let  off 
at  night,  either  by  the  carelessness  or  by  the  act  of 
the  workmen,  is  that  the  case  ? — It  is  so. 

6121.  What  remedy  would  you  provide  against 
that  being  done  ? — A  resident  inspector  would  suffer 
from  those  escapes  as  I  do  at  this  moment.  He  would 
feel  the  effect  of  them  in  his  room.  He  could  go  out 
of  his  house  and  could  Avalk  straight  to  the  Avorks 
which  were  emitting  those  gases. 

6122.  So  that  in  fact  you  would  place  the  inspector 
where  he  would  be  the  first  to  feel  the  effects  of  the 
escape  ? — I  would  make  him  live  as  near  the  works  as 
we  Ha'c,  and  then  I  am  quite  sure  that  he  would. 

6123.  And  that  you  think,  Avithout  any  further 
legislation  of  any  kind,  would  be  a  guarantee  for  the 
security  of  the  public  ? — I  feel  very  strongly  on  this 
point,  and  I  mentioned  it  myself  to  Dr.  Angus  Smith 
in  calling  his  attention  to  some  of  these  escapes  at 
night,  and  I  am  perfectly  satisfied  that  what  I  suggest 
would  enable  the  Act  of  1874  to  be  thoroughly  AveU 
observed.  If  you  increase  the  stringency  of  the  Act 
of  1874  I  believe  that  there  are  not  many  works  which 
could  submit  to  increased  stringency. 

6124.  In  your  opinion  the  Act  of  1874  is  as  strin- 
gent as  is  compatible  Avith  the  works  being  cai-ried  on 
at  all ;  that  is  to  say,  of  course,  at  a  profit  ? — Yes  ;  I 
think  that  with  our  present  state  of  knowledge  it  is 
as  stringent  as  Ave  can  possibly  carry  on  the  Avorks 
with. 

6125.  And  you  think  that  an  adequate  increase  in 
the  number  of  the  inspectors  would  secure  the  pro- 
visions of  the  Act  being  substantially  carried  out  ? — 
I  feel  sure  that  it  would,  and  I  wish  to  obserA^e  that 
this  increase,  as  far  as  alkali  Avorks  are  concerned, 
really  oidy  means  at  the  outside  two  more  inspectors, 
a  resident  inspector  in  St.  Helen's,  and  a  resident 
inspector  in  Widnes,  and  one  extra  assistant  to  Dr. 
Angus  Smith  for  outlying  districts,  Avould,  iu  my 
opinion,  as  far  as  the  alkali  trade  is  concerned,  be 
sufficient. 

6126.  {Earl  Percy.)  You  mean  sufficient  for  Lan- 
cashire ? — No  ;  because  the  alkali  trade  to  all  intents 
and  purposes  is  carried  on  at  Newcastle,  St.  Helen's, 
Widnes,  Glasgow,  and  Bristol.  You  have  an  inspec- 
tor for  the  Tyne,  you  have  an  inspector  for  Glasgow, 
and  have  an  inspector  for  Lancashire,  and  if  we  had 
tAvo  for  Lancashire  and  an  extra  assistant  to  Dr. 
Angus  Smith  for  outlying  districts  I  think  that  it 
Avould  be  all  that  Avas  required. 

6127.  (  Viscount  Midleton.)  Have  your  firm  had 
any  experience  in  the  withdraAval  of  sulphur  from  the 
alkali  waste  ?■ — We  have. 

6J28.  Have  you  found  it  possible  to  carry  that 
out  ? — We  have  done  so  to  a  very  considerable  extent. 

6129.  And  Avith  good  effect  ? — It  has  paid  its  Avay, 
that  is  all  that  I  can  say ;  it  has  not  induced  us  to 
go  further  into  the  manufacture.  As  regards  the 
escape  of  sulphuretted  hydrogen  in  laying  down  the 
Avaste,  I  find  that  that  waste  very  readily  takes  fire, 
and  in  fact  at  the  present  moment  when  I  have  any 
of  that  waste  to  lay  down  I  am  obliged  to  put  it  first 
upon  the  ground,  and  then  cover  it  over  with  ordinary 
damp  waste  to  keep  it  from  firing. 

6130.  What  is  the  result  of  its  firing  ? — Giving  off 
the  sulphurous  gases,  and  the  oxidation  by  the  earth 
really  allows  the  waste  drainage  to  emit  the  sul- 
phuretted hydrogen. 

6131.  Do  you  concur  with  one  or  two  witnesses  whom 
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we  have  had  lately  from  Widnes,  that  a  considerable 
amount  of  the  annoyance  experienced  by  those  in  the 
neighbourhood  is  due  to  sulphuretted  hydrogen,  and 
not  to  other  gases  emanating  from  the  works  ? — I 
would  say  that  sulphuretted  hydrogen  has  a  great  deal 
to  do  with  it ;  but  I  say  also  that  we  have  suffered 
very  considerably  from  large  escapes  from  works  at 
night,  and  on  Sunday  afternoons. 

6132.  Even  at  Widnes  there  is  sulphuretted 
hydrogen  where  the  drains  run  so  directly  into  the 
tidal  estuary  ? — -Yes,  into  the  tidal  river  ;  but  I  say 
that  if  we  could  carry  the  acid  direct  into  the  river, 
that  nuisance  would  be  almost  altogether  done  away 
with. 

6133.  Are  there  any  compulsory  powers  at  present 
available  for  that  purpose  ? — I  think  that  there  has 
been  an  extension  of  the  Public  Health  Act,  in  which 
there  are  some  powers. 

6134.  {Chairman.^  Do  you  not  rather  refer  to  the 
Rivers  Pollution  Act  ? — No  ;  the  recommendation  of 
the  Rivers  Pollution  Commissioners  is  one  which  you 
cannot  get  passed  in  Parliament ;  namely,  the  re- 
commendation that  each  manufacturer  shall  have  the 
right  to  go  and  make  a  drain  for  himself  anywhere 
through  any  man's  property. 

6135.  I  was  rather  referring  to  the  assistance  which 
the  local  authorities  can  give  to  the  manufacturer  in 
carrying  off  his  drainage  ? — You  allude  to  the  last 
Rivers  l^ollution  Act  ? 

6136.  Yes.  That  Act  is  not,  I  think,  sufficient, 
because  in  the  seventh  clause  there  is  power  for  them  to 
refuse  to  let  any  manufacturer  turn  in  his  liquid.  It 
says  :  "  Provided  that  this  section  shall  not  extend  to 
"  compel  any  sanitary  or  other  local  authority  to 
"  admit  into  their  sewers  any  liquid  which  would 
"  prejudicially  affect  such  sewers,  or  the  disposal  by 
"  sale,  application  to  land,  or  otherwise  of  the  sewage 
"  matter  conveyed  along  such  sewers,  or  Avhich  would, 
"  from  its  temperature  or  otherwise,  be  injurious  in  a 
"  sanitary  point  of  view." 

6137.  {Viscount  3Iidleton.)  Did  I  rightly  gather 
your  meaning,  that  if  you  are  to  separate  effectually  the 
acid  waste  from  the  water  or  liquor  flowing  from  alkali 
waste,  you  want  larger  powers  from  Parliament  than 
you  at  present  possess  ? — We  do.  I  think  that  some- 
thing like  this  would  do  if  it  were  extended.  This  is 
the  Public  Health  Act  of  1875  ;  and  under  the  heading 
"Sanitary  Provisions,  Sewerage  and  Drainage,"  there 
is  in  clause  16  tlie  following  enactment : — "  Any  local 
"  authority  may  carry  any  sewer  through,  across,  or 
"  under  any  turnjiike  road,  or  any  street  or  place 
*'  laid  out  as  or  intended  for  a  street,  or  under  any 
"  cellar  or  vault  which  may  be  under  the  pavement 
"  or  carriageway  of  any  street,  and  after  giving 
"  reasonable  notice  in  writing  to  the  owner  or 
"  occupier  (if  on  the  report  of  the  surveyor  it  appears 
"  necessary),  into,  through,  or  under  any  lands  what- 
"  soever  within  their  district." 

6138.  Would  you  ])ropose  to  extend  that,  or  to  add 
a  clause  of  that  kind  ? — I  will  just  read  the  next 
paragraph.  "  They  may  also  (subject  to  the  pro- 
"  visions  of  this  Act  relating  to  sewage  works  without 
"  the  district  of  tlie  local  authority)  exercise  all  or 
"  any  of  the  powers  given  by  this  section  without 
"  their  district,  for  the  purpose  of  outfall  or  dis- 
"  tribution  of  sewage." 

6139.  {Chairman.)  The  only  question  is,  whether 
these  things  for  the  purposes  of  that  Act  should  be 
included  under  the  word  "  sewage  "  ? — I  think  that 
you  must  distinguish  them  from  the  word  "  sewage," 
because  I  do  not  think  that  it  would  do  to  let  the  acid 
and  some  of  these  liquids  into  the  drains. 

6140.  Of  course  not.  What  we  suggested  yester- 
day was  that  the  local  authority  should  have 
power  to  construct  drainage  for  the  purpose  of 
carrying  off  these  liquors  or  acids  which  are  offensive 
to  the  population  ? — I  think  that  if  it  was  left  to  the 
local  authority  or  some  public  body  to  have  that 
power,  it  would  be  ample. 

6141.  Instead  of  giving  it  to  an  individual  ? — Yes  ; 
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I  agi  sure  that  it  would  never  be  given  by  any  Parlia-  Major  J.  Cross. 
ment  to  individuals.   

6142.  {Viscount  Midleton.)  While  you  are  of  8  Feb.  1877. 
opinion  that  the  ordinary  provisions  against  the  escape 

of  acid  gases  might  be  effectually  worked  by  an 
increase  in  the  staff  of  inspectors,  you  also  think  that 
in  order  to  deal  effectually  with  the  nuisance  created 
by  the  drainage  from  the  alkali  waste  you  must  go  to 
Parliament  for  powers  which  are  not  at  present  in 
existence  ? — I  do. 

6143.  {Mr.  Stevenson.)  I  presume  that  you  concur 
in  the  recommendation  which  the  committee  of  the 
Alkali  Association  have  laid  before  us,  that  more 
inspectors  of  as  high  standing  as  the  present  ones 
should  be  at  once  appointed  ? — I  do.  I  feel  very 
strongly  on  that  point, 

6144.  I  presume  that  no  new  legislation  is  required 
to  carry  out  that  recommendation  ? — None  whatever. 

6145.  The  Local  Government  Board  could  next 
week  appoint  additional  inspectors  if  that  course  was 
advisable  ? — They  could  do  so  to-morrow. 

6146.  You  have  stated  what  you  might  have  done 
yourself  on  occasions  Avhen  you  have  perceived  very 
serious  escapes  of  muriatic  acid,  if  you  had  been  an 
inspector? — It  was  not  so  much  muriatic  acid  as 
sulphurous  acid. 

6147.  Have  you  observed  any  such  escapes  of 
muriatic  acid  as  would  have  caused  considerable 
injury  ? — I  have. 

6148.  Supposing  that  you  had  been  an  inspector, 
and  had  exercised  your  right  of  going  straight  to  the 
works  which  you  suspected,  what  would  you  probably 
have  found  as  the  cause  of  the  escape  ? — I  know  what 
I  should  have  found.  I  should  have  found  that  they 
had  no  water  for  condensation. 

6149.  Do  you  mean  that  the  supply  of  water 
having  failed  they  persisted  in  making  muriatic  acid 
with  no  water  to  condense  it  ? — I  know  as  chairman 
of  the  local  board  that  the  water  was  cut  off  from  the 
works,  and  that  they  were  carrying  on  the  works  with- 
out water. 

6150.  That,  I  supj^ose,  would  have  been  so  clear  a 
case  of  infringement  of  the  Alkali  Act  as  would 
have  required  simply  an  inspection  to  ascertain  it  ? — • 
It  would. 

6151.  I  suppose  that  you  never  carried  on  your 
works  after  the  failure  of  water  in  that  way? — We  had 
to  stop  in  that  very  year  for  a  short  time  because  we 
ran  a  little  short  of  water.  One  manufacturer  I  know 
was  fully  supplied  with  water,  and  his  next  neighbours 
had  to  stop  some  part  of  their  works  from  shortness  of 
water. 

6152.  That  is  to  say,  the  well-to-do  manufacturers 
stopped  their  Avork  when  they  were  short  of  water  for 
condensation  ? — Yes. 

6153.  Whereas  others  recklessly,  as  you  describe  it, 
went  on  without  suffickent  water? — They  went  on 
Avhen  they  had  not  sufficient  water  for  the  whole  time  ; 
they  had  a  certain  amount  of  water,  but  they  had  not 
sufhcient  water  to  condense  for  24  hours,  and  they 
worked  for  24  hours. 

6154.  You  think  that  an  offence  of  that  kind  might 
have  been  easily  detected  by  an  inspector  ? — Easily. 

6155.  You  also  mentioned  that  damage  was  done 
by  hastily  constructed  works  ;  in  what  respect  were 
those  works  deficient  ?  —  They  had  not  sufficient 
lowers  ;  they  had  not  sufficient  condensation  power. 

6156.  The  condensing  plant  was  not  adequate  for 
the  work  carried  on  ? — It  was  not. 

6157.  Would  not  the  inspector  discover  that  when 
he  came  to  test  the  regular  woi'k  ? — No  ;  if  he  was 
making  a  visit  now  and  then  he  would  not ;  they 
would  put  a  Hush  ol'  water  down  the  towers  at  that 
time. 

6158.  Then  more  frequent  inspection  would  have 
detected  it  ? — Certainly. 

6159.  You  recommend  that  all  works  emitting 
noxious  vapours  should  be  put  under  inspection  ;  Avhat 
works  do  you  allude  to  ? — I  think  that  copper  works 
and  manure  works,  and  all  works  of  that  sort,  should 
be  put  under  inspection. 
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laior  J.Cross.      ^^^^^  ^^^^^  works  ?  —  Tes ;   they  emit  a  large 

  '  quantity  of  sulphuric  acid  gas. 

8  Eeb.  1877.       6161.  Necessarily  I  presume? — They  must  do  it 
 for  they  make  use  of  salt  cake. 

6162.  Your  proposal  would  be  that  those  works 
should  be  in  the  meantime  inspected  ? — Yes ;  I  do 
not  think  that  at  many  of  those  works  you  could  at 
the  present  time  apply  any  definite  test,  but  I  say  that 
they  should  be  inspected,  and  that  care  should  be 
taken.  I  think  in  fact  that  they  should  be  inspected 
as  is  done  in  the  case  of  the  alkali  works  themselves. 
The  head  inspector  might  some  day  be  able  to  say 
that  there  were  the  means  of  carrying  on  these  works 
without  this  great  nuisance,  and  some  test  would  then 
have  to  be  imposed  as  to  the  measure  which  they  were 
allowed  to  let  escape. 

6163.  Would  you  trust  that  inspection  to  the  same 
body  of  inspectors,  namely,  the  alkali  inspectors  ? — 
They  are  the  most  competent  men,  and  they  are  now 
to  a  certain  extent  educated. 

6164.  Would  it  be  your  expectation  and  hope  that 
as  the  result  of  the  whole  experience  of  testing  and 
examining  the  plans  devised  from  time  to  time  to 
mitigate  the  escape  of  those  noxious  vapours,  some 
legislation,  analogous  to  that  of  the  Alkali  Act,  might 
be  applied  to  those  other  processes  ? — I  hope  so,  and 
I  feel  sure  that  it  would  be  so. 

6165.  And  in  the  meantime  there  would  be  the 
advantage  of  ascertaining  what  contribution  to  the 
impurity  of  the  air  was  made  by  those  works  which 
are  not  at  present  under  legislation  ? — We  should 
have  a  number  of  careful  observations  made  on  all 
those  works,  and  the  inspector  would,  before  such  a 
measure  as  this  was  passed,  be  able  to  say  what 
different  works  in  a  district  did,  in  his  opinion,  the 
greatest  damage,  and  he  would  be  able  to  have  facts 
to  pi'ove  what  he  said,  instead  of,  as  now,  simply 
theories. 

6166.  And  you  would  expect  as  the  result  of  that, 
from  time  to  time,  that  legislation,  in  the  nature  of 
that  of  the  Alkali  Act,  would  be  applied  to  those 
different  manufactories  ? — I  think  that  it  ought  to  be 
applied. 

6167.  {Professor  Roscoe.)  In  the  case  to  which  you 
have  referred  where  there  was  a  very  considerable 
escape  through  the  want  of  condensing  water,  were 
the  inspectors  made  acquainted  with  the  case  ;  did 
they  become  acquainted  with  the  fact  ? — I  do  not 
think  that  at  the  time  they  did ;  in  fact  I  feel  pretty 
sure  that  they  did  not  at  the  time,  but  they  knew  of 
it  afterwards. 

6168.  Was  any  prosecution  instituted  by  the  inspec- 
tor in  consequence  of  this  ? — No ;  I  do  not  think  that 
the  inspector  could  have  instituted  a  prosecution  ;  he 
was  not  there  to  see  the  thing  being  done.  That  is 
just  what  I  want  remedied.  I  want  to  have  a  man 
there  who  would  find  it  out  at  once. 

6169.  We  have  heard  a  good  deal  about  very  con- 
siderable escapes  and  very  considerable  damage  having 
been  done  during  the  years  1873  and  1874  when  the 
alkali  trade  was  brisk ;  if  there  were  such  large 
escapes,  does  not  it  appear  somewhat  strange  that 
they  were  not  detected  occasionally  by  the  inspector  ? 
■ — I  think  that  the  inspector  had  a  notion  that  some  of 
the  works  were  not  carrying  on  as  they  ought  to  do, 
but  he  could  not  personally  prove  it  so  as  to  obtain  a 
conviction. 

6170.  But  you  think  that  residence  would  obviate 
that  difiiculty  ? — I  am  perfectly  certain  of  it. 

6171.  Can  the  escape  of  hydrochloric  acid,  which 
is  supposed  to  do  a  great  deal  of  damage,  be  noticed 
at  a  distance  by  the  inspector  simply  with  the  eye  ? — 
I  think  that  an  inspector  living  in  such  a  place  as 
WidneSj  towards  Farnworth,  where  he  would  have  his 
eye  on  all  the  chimneys  and  works,  would  readily  be 
able  to  detect  such  an  escape. 

6172.  Otherwise  his  residence  on  the  spot  would  be 
useless  if  he  was  not  able  to  see  it  ? — I  think  that  he 
would  see  it.  Certain  gases  he  would  be  able  to  foUow 
direct. 

6173.  But  you  think  that  it  has  not  proved  any 


want  of  attention  on  the  part  of  the  inspectors  that 
these  great  escapes  have  not  been  noticed? — Un- 
doubtedly I  say  that  it  is  from  no  want  of  attention  on 
their  part. 

6174.  With  respect  to  the  opinion  which  you  give 
us  that  gases  are  let  out  at  night,  is  that  one  which  is 
generally  held  ? — I  believe  that  the  manufacturers 
living  in  Widnes  as  near  as  I  do  hold  it  pretty 
generally. 

6175.  What  means  would  you  take  for  stopping 
such  escapes  at  night,  the  inspector  then  could  not  see 
them  ? — He  could  as  a  rule  see  an  escape  coming 
straight  from  the  works. 

6176.  I  am  speaking  of  an  escape  at  night? — ^Yes, 
at  night. 

6177.  He  could  not  see  it  from  his  house,  he  must 
follow  it  up  ? — It  comes  into  your  room,  you  feel  it 
in  your  room  where  you  are  sitting  if  you  open  the 
door. 

6178.  That  would  depend  upon  the  direction  of  the 
wind  ? — Of  course. 

6179.  It  might  happen  that  great  escapes  took 
place,  and  that  the  inspector's  house  came  off  scot 
free  ? — It  might,  but  he  would  not  escape  in  all  winds. 

6180.  {Chairman.)  I  suppose  that  if  he  lived  upon 
the  spot  he  would  frequently  receive  information  as  to 
what  was  going  on  from  parties  interested  ?  — Oh, 
yes. 

6181.  {Professor  Roscoe.)  Has  the  inspector  at- 
tempted to  detect  these  night  escapes  ? — I  believe 
that  he  made  one  visit  to  one  of  the  works  at  Widnes. 

6182.  If  it  is  a  generally  acknowledged  fact,  he 
surely  ought  to  have  been  able  to  stop  it  ? — I  do  not 
think  that  he  got  positive  information  about  it  until 
the  parties  were  themselves  getting  afraid  and  were 
remedying  the  evil. 

6183.  You  have  stated  that  some  manufacturers 
might  flush  the  condensing  towers  in  order  to  get  them 
into  a  good  state  if  the  insi^ector  is  coming,  do  you 
think  they  know  as  a  rule  when  the  inspector  is 
coming  ? — I  know  that  some  works  before  now  have 
employed  men  whose  business  it  was  to  come  when 
the  inspector  came. 

6184.  To  turn  the  tap  on  ? — Yes  ;  to  turn  the  tap 
on. 

6185.  How  could  that  be  avoided  ? — It  would  be 
avoided  by  a  resident  inspector  being  always  on  the 
ground,  they  would  require  to  provide  water  for  24 
hours. 

6186.  Is  not  it  a  part  of  the  inspector's  present  duty 
to  see  that  the  condensers  are  properly  provided  with 
cistern  room  ? — I  do  not  think  it  is,  and  I  do  not  think 
it  is  advisable  that  the  inspectors  should  have  any 
power  to  say  whether  the  works  are  provided  with 
sufficient  accommodation  or  not. 

6187.  Would  he  not  notice  and  so  report  or  state  to 
the  manufacturer  that  he  considered  that  he  had  not 
got  either  sufficient  pumping  power  or  sufficient  tank 
space  ? — He  might,  but  I  do  not  think  it  comes  within 
the  power  of  the  inspector  to  say  whether  a  work  has 
sufficient  pumping  apparatus  or  sufficient  condensing 
tanks. 

6188.  You  would  leave  it  to  them  entirely  to  find 
out  by  the  escape  whether  the  plant  was  sufficient  or 
not  ? — I  think  so  ;  because  if  you  begin  to  give  the 
inspector  power  to  interfere  in  that  way  in  saying  that 
a  particular  work  must  adopt  a  particular  amount  of 
condensing  tank  or  apparatus  of  any  kind,  you  open 
the  door  to  too  great  interferences  with  the  manu- 
facture. 

6189.  I  would  ask  you  whether  you  think  that  if 
acid  drains  were  laid  through  the  waste  heaps,  and 
those  drains  were  properly  made  to  carry  the  acid,  let 
us  say  to  the  river,  a  leakage  of  acid  through  the 
bricks  or  through  the  porous  or  partially  porous 
material  of  which  the  drain  is  constructed  would  be 
sufficient  to  produce  a  nuisance  ? — 1  can  answer  that 
by  saying  that  I  have  myself  constructed  sewers 
through  a  part  of  my  waste  with  a  lining  of  asphalte 
between  the  two  rows  of  bricks  which  effectually 
prevents  any  escape. 
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6190.  It  is  possible  then  to  make  a  drain  which  is 
perfectly  tight  ? — Yes ;  perfectly  tight. 

6191.  (Professor  Abel.)  With  regard  to  the  two 
works  from  which  you  received  special  injury  in  the 
neighbourhood  of  your  house,  one  of  them  after^  a 
time  was  shut  up,  and  the  other  works  were  very 
greatly  improved ;  was  not  that  improvement  directly 
ascribable  to  the  results  of  inspection  ? — Directly. 

6192.  In  what  way  ? — That  they  knew  pretty  well 
that  the  other  manufacturers  were  carrying  out  the 
Act,  and  that  the  way  in  which  they  were  carry- 
ing on  works  at  the  time  was  sure  to  come  to  the 
ears  of  the  inspector,  and  they  were  obliged  to  see 
to  it. 

6193.  The  beneficial  effects  in  that  case  were  not 
asciibable  to  any  direct  and  immediate  result  of  the 
inspection  of  the  works  ? — They  were  not,  but  I 
believe  that  every  time  the  inspector  visited  those 
works  he  found  the  condensation  within  the  Act. 

6194.  What  advantage  would  there  be  in  allowing 
the  gases  to  escape  at  night,  for  we  have  been  told 
positively,  and  we  have  had  it  in  evidence  here,  that  no 
advantage  could  result  from  allowing  the  gases  to 
escape  at  night  ? — None  whatever  ;  but  if  they  have 
not  water  for  condensing  the  gas  must  escape  sometime 
during  the  24  hours,  and  the  night  was  the  most 
favourable  time  for  doing  it. 

6195.  So  that  you  ascribe  these  defects  entirely  to 
deficiency  of  water,  or  a  deficiency  in  the  arrange- 
ments for  water  supply  ? — In  one  of  the  works  I 
ascribe  it  altogether  to  deficiency  in  water,  and  in  the 
other  works  there  was  no  means  whatever,  even  if 
they  had  had  the  water,  of  elFectually  condensing  the 
gas,  because  they  were  not  sufficiently  supplied  with 
apparatus. 

6196.  Would  not  it  be  most  important  that  the 
inspector  should  have  power  to  inspect  the  details  of 
the  works,  in  order,  not  merely  to  see  that  the  gases 
evolved  were  within  the  prescribed  limit,  but  also  to 
see  that  the  arrangements  were  of  a  nature  to  maintain 
them  within  that  prescribed  limit  ? — I  certainly  think 
not,  because  if  you  do  that  you  must  iaicrease  the 
number  of  your  inspectors  very  very  largely. 

6197.  We  have  had  it  in  evidence  that  some  vei-y  im- 
portant benefits  have  been  derived  from  certain  defects 
being  specially  pointed  out  by  the  inspectors,  for  in- 
stance, certain  leakages  which  were  not  discovered  by 
the  manufacturers  themselves  ;  is  not  that  a  proof  of  a 
direct  beneficial  eflTect  resulting  from  this  particular 
operation  of  inspection  ? — That  is  quite  true,  but  I 
think  if  you  give  them  power  to  speak  as  to  the 
details  of  a  work  beyond  simply  hints,  you  give  the 
manufacturers  power  to  say.  Oh  !  the  inspector  says 
my  works  are  thoroughly  supplied  with  apparatus, 
it  is  no  use  you  coming  complaining,  I  am  doing  my 
best  and  I  cannot  help  it. 

6198.  Surely  if  the  inspector  can  point  out  some 
special  defect  in  the  works  without  dictating  as  to 
how  that  defect  is  to  be  remedied,  he  is  doing  a  very 
important  good  to  the  manufacturer  ? — Yes  he  is,  and 
the  greatest  benefit  that  has  been  derived  from  inspec- 
tion, I  think,  has  been  to  a  considerable  extent  in  the 
works  being  better  conducted  in  that  way. 

6199.  {Chairman.)  Why  should  he  not  be  able  to 
say  you  have  not  got  sufficient  cistern  room  and  it  is 
impossible  for  you  to  comply  with  the  Act  ? — Because 
it  would  lead  to  his  going  on  and  being  appointed  to 
certify  as  to  the  actual  works  being  sufficient. 

6200.  It  would  not  enable  him  to  prescribe  the 
exact  quantity,  but  it  would  enable  him  to  give  fair 
notice  to  the  manufacturer  that  it  is  impossible  for 
him  to  adhere  to  what  the  Act  prescribes  ? — Then  if 
the  condensing  apparatus  was  insufficient,  and  he 
could  say  so,  he  would  be  bound  to  proceed  against 
the  manufacturer  under  the  Act. 

6201.  (^Professor  Abel.)  You  have  given  us  clear 
proof  by  the  very  facts  which  you  have  stated,  that 
the  inspector,  even  with  very  great  vigilance,  may  be 
constantly  deceived  with  regard  to  the  testing  that  is 
applied,  and  therefore  if  he  has  no  power  to  inspect 
the  details  of  the  works  to  ascertain  that  their  ar- 
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rangements  are  deficient,  he  must  necessarily  be  very  Major  J.Cross. 

much  cramped  with  regard  to  the  usefulness  of  his   

functions,  must  he  not  ? — If  the  object  is  to  ascertain  ^  i^'^'- 
for  himself  that  they  were  sufficient,  well  and  good  ; 
but  what  I  object  to  is  the  inspector  having  power  to 
say  to  the  manufacturer  jou  shall  put  up  so  many 
condensing  towers,  you  shall  put  up  such  a  form  of 
condenser,  or  you  shall  use  so  many  pumps,  or  any 
particular  arrangement ;  that  is  what  I  object  to. 

6202.  That  is  not  suggested,  but  merely  the  broad 
power  of  being  able  to  indicate  to  the  manufixcturer 
the  insufficiency  of  his  arrangements  ? — Give  the 
inspector  the  most  ample  power  to  see  the  works  and 
indicate  anything  you  like,  I  have  no  objection  to 
that ;  but  what  I  want  to  guard  myself  against  is  his 
being  able  to  say  you  shall  put  up  such  and  such  an 
apparatus. 

6203.  ( Chairman.)  I  presume  that  what  Professor 
Abel  wished  to  suggest  was  that  there  should  be 
powers  analogous  to  those  given  to  the  inspectors 
under  the  Mines  Regulation  Act,  namely,  to  see  that 
the  means  of  ventilation  are  sufficient,  or  that  the 
engine  power  is  sufficient,  or  whether  any  danger 
is  to  be  appi'ehended  from  the  manner  in  which  the 
men  are  raised  or  lowered  into  the  pits,  they  shall  be 
able  to  call  attention  to  the  fact  leaving  the  manufac- 
turer to  deal  with  the  objections  as  he  pleased  ? — 
Certainly,  I  agree  with  that ;  but  I  really  think  they 
have  that  power  under  the  present  Act. 

6204.  {Professor  Abel.)  You  told  us,  I  think,  that 
they  had  no  power  of  that  description  ? — I  told  you  that 
they  had  no  power ;  but  I  was  under  the  misap- 
prehension that  your  questions  were  as  to  the  ordering 
of  particular  plans  to  be  adopted,  and  my  answers  were 
given  under  that  misapprehension.  I  think  that  they 
have  power  to  do  what  you  propose  under  the  Act  at 
present. 

6205.  With  regard  to  the  alkali  waste.  In  the 
report  which  you  were  good  enough  to  furnish  us 
with,  and  which  has  been  made  to  the  local  board,  I 
think  one  of  the  causes  of  the  evolution  of  sulphuretted 
hydrogen  was  the  firing  of  the  waste  ? — If  the  waste  is 
loosely  laid,  and  not  properly  patted  down,  it  takes 
fire. 

6206.  But  the  result  is  not  the  evolution  of  sul- 
phuretted hydrogen,  is  it  ? — No  it  is  not ;  it  is  the 
evolution  of  sulphurous  acid. 

6207.  To  what  do  you  ascribe  the  very  large  escape 
of  sulphuretted  hydrogen,  which  has  been  complained 
of  in  the  neighbourhood  of  these  waste  heaps,  which 
come  specially  under  your  knowledge  ? — To  the  run- 
ning of  the  acid. 

6208.  Not  to  imperfect  laying  ?— No.  I  think  tliat 
the  running  of  the  acid  has  been  the  great  cause,  and 
I  say,  distinctly,  that,  having  the  greater  part  of  the 
laying  of  the  waste  in  Widnes  under  my  charge,  if 
the  manufacturers  were  compelled  to  run  the  acid 
separately  into  the  river,  I  would  have  little  fear  of 
being  able  so  to  lay  the  waste  as  to  give  no  cause  for 
complaint  of  sulphuretted  hydrogen. 

6209.  You  have  had  more  experience  of  M.  Mond's 
process  than  almost  any  other  manufacturer  ? — Y''es  ; 
for  about  the  same  time  as  Messrs.  Muspratt. 

6210.  Beyond  applying  it  to  a  moderate  extent,  you 
have  not  found  it  advantageous,  at  any  rate,  to  increase 
it  so  as  to  apply  it  to  the  main  portion  of  your  own 
alkali  waste  ? — No,  we  have  not, 

6211.  Do  you  consider  that  it  is  a  process  which 
could  be  worked  so  effectually  as  to  deal  with  the 
nuisance  connected  with  alkali  waste  ? — There  is  not 
the  slightest  doubt  that  it  takes  owt  a  large  quantity 
of  sulphur,  and  the  waste  so  laid  down,  if  thoroughly 
three  or  four  times  blown  through  woxild  contain 
little  sulphur,  but  that  little  sulphur  would  be  given 
off  very  much  more  rapidly  than  the  sulphur  in  the 
ordinary  tank  waste,  and  I  am  not  at  all  sure  that  the 
result  to  the  neighbourhood  would  not  be  even  worse 
than  the  present  laying  of  the  ordinary  tank  waste, 

6212.  So  that  the  waste  after  treatment  is  really 
rather  more  disagreable  and  difficult  to  deal  with  than 
the  waste  before  treatment  ? — ^It  is  as  difficult  to  deal 
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Major  J.Cross,  with,  and,  as  I  tell  you,  we  are  obliged  to  lay  ordinaiy 

  tank  waste  over  it  to  keep  the  air  from  it. 

8  Feb.  1877.        6213.  Looking  at  the  process  not  as  a  very  remu- 

 nerative  process,  but  merely  as  a  process  that  pays 

its  own  expenses,  is  it  a  process  which  you  think 
could  be  generally  applied  to  the  treatment  of  alkali 
waste  at  works  ? — It  might  be  generally  applied.  I  do 
not  think  that  there  would  be  sufficient  acid  for  it.  I 
find  that  the  inspector  under  the  Alkali  Act  at  present 
has  the  power  to  go  into  works,  and  "the  owner  of 
"  such  works,  upon  the  demand  of  the  inspector,  shall, 
"  within  a  reasonable  time,  furnish  him  with  a  plan, 
"  to  be  kept  secret  by  such  inspector,  of  those  parts 
"  of  such  works  in  which  the  decomposition  of  salt, 
'  or  other  process  causing  the  evolution  of  muriatic  acid 
"  gas,  or  the  condensation  thereof,  is  carried  on,"  so 
that  the  inspector  has  ample  power  at  present  to 
make  the  inquiry  which  I  have  been  asked  about. 

6214.  You  mean  he  has  power  to  look  at  the 
works  ? — Yes ;  he  has  power  to  look  at  the  works, 
and  even  to  require  to  be  furnished  with  jDlans. 

6215.  {Professor  Williamson.)  With  regard  to  the 
alkali  waste,  have  you  had  occasion  to  make  any 
observations  regarding  the  cause  of  that  circumstance 
which  you  mentioned  just  now,  that  after  treatment 
by  Mond's  process  the  alkali  waste  is  more  liable  to 
evolve  noxious  fumes  than  before  treatment.  One 
difference  I  understood  you  to  say  was  this,  that  after 
treatment  by  Mond's  process,  it  is  more  porous,  so  that 
it  is  more  liable  to  action  from  the  atmosphere  ;  but 
the  point  which  I  should  be  glad  to  have  information 
upon  is  this,  whether  there  is  any  action  of  the 
atmosphere  upon  the  waste  which  has  been  treated, 
more  than  upon  what  has  not  been  treated,  which 
causes  a  serious  nuisance,  wiicther  there  is  a  difference 
in  that  respect,  or  whether  it  is  merely  an  acid  which 
happens  to  come  in  contact  with  it  ? — I  think  it  is  the 
action  of  the  atmosphere  for  this  reason,  that  when 
you  lay  it  down  it  is  perfectly  dry,  almost  in  the  state 
of  a  powder  ;  you  cannot  clap  it  down,  and  put  what 
we  call  a  skin  on  it  as  you  can  do  with  ordinai-y 
waste,  which  skin  really  excludes  the  atmosphere 
from  the  waste  while  it  is  being  laid  down. 

6216.  Do  you  know  whether  either  kind  of  alkali 
waste,  I  mean  that  which  has  been  treated  by  Mond's 
process  on  that  which  has  not,  ever  gives  off  by  the 
action  of  the  air  without  any  acid  coming  to  it,  any 
perceptible  quantity  of  sulphuretted  hydrogen  ? — It 
must  give  off  a  little,  because  the  air  at  Widnes  is,  to 
all  intents  and  puq^oses,  slightly  acid,  and  there  must 
be  a  slight  evolution  of  sulphuretted  hydrogen  ;  but  I 
feel  sure  that  that  is  so  little,  that  if  we  had  that  acid 
itself  carried  away  free  it  would  not  be  such  a  great 
nuisance  as  it  is  at  present. 

6217.  Then  there  remains  still  this  circumstance,  to 
which  you  attribute  some  of  the  sulphuretted  hydrogen 
Avhich  escapes  into  the  air,  namely,  that  some  of  the 
drainage  from  the  alkali  waste  which  contains  the 
yellow  liquor  is  now  subject  occasionally  to  the  action 
of  the  acid,  which  circumstance  you  can  remedy  by 
keeping  the  acid  in  separate  drains  ;  but  even  if  you 
did  so,  I  should  like  to  know  whether  you  consider 
that  the  action  of  the  air  upon  this  yellow  liquor 
would  still  be  productive  of  any  serious  evolution  of 
sulphuretted  hydrogen  ? — I  do  not  think  it  would,  and 
I  think  that  perhaps  this  paragraph  from  a  private 
letter  of  Dr.  Angus  Smith  to  me,  discussing  this  very 
question,  gives  the  real  state  of  the  case.  He  says  : 
"  I  must  not  longer  delay  to  answer  your  note.  The 
"  amount  of  sulphuretted  hydrogen  in  the  atmosphere 
"  of  Widnes  is  great,  and  I  think  calls  for  immediate 
"  attention.  The  first  part  of  the  evil  arises  from  the 
"  large  amount  of  badly  drained  land,  containing  pools 
"  of  water  from  waste  heaps,  also  the  overflow  of 
"  uncared  for  brooks  or  drains."  The  purport  of  the 
letter  was  really  to  point  out  that,  while  it  was 
exposed  to  the  outside  air  which  was  in  those  pools, 
and  not  carried  rapidly  away  to  the  river,  it  was 
causing  mischief. 

6218.  Then  I  understand  it  to  be  your  opinion  that 
even  if  those  precautions  which  were  previously  dis- 


cussed, viz.,  keeping  all  the  liquid  acids  separate  from 
the  alkali  waste,  and  covering  up  the  alkali  waste 
heaps  as  far  as  possible,  still  there  would  be  a  liability 
to  some  evolution  of  sulphuretted  hydrogen  bv  the 
action  of  the  air  upon  the  heaps  themselves,  and  also 
to  some  evolution  of  sulphuretted  hydrogen  by  the 
action  of  the  air  on  the  liquor  which  lies  about  in 
pools,  or  which  is  in  open  drains  ? — I  think  there 
would  be,  but  it  would  be  very  small  indeed.  There 
ought  to  be  no  pools,  and  there  ought  to  be  no  drains 
that  were  not  covered  leading  from  such  heaps. 

6219.  Of  course  if  there  were  anj  serious  evil 
of  that  kind  left  after  great  precautions  have  been 
taken,  the  existence  of  it  would  be  a  motive  for  re- 
sorting to  a  process  like  Mr.  Mactear's  or  M.  Mond's, 
Mr.  Mactear's  specially  perhaps,  which  would  remove 
the  liability  to  this,  and  would  be  a  strong  aid  to  the 
decomposing  of  this  yellow  liquor,  by  Mr.  Mactear's 
process ;  but  are  you  able  to  produce  any  perceptible 
result  ? — I  think  it  might,  but  I  think  in  such  a  case 
as  this,  before  saying  that  such  a  thing  should  be 
adopted,  which  I  am  afraid  could  not  be  adopted  by 
the  trade  generally,  an  order  to  extract  the  sulphur 
would  close  many  Avorks  at  the  pi-esent  moment,  and 
I  think  one  ought  to  try  the  effect  of  taking  away  the 
acid  from  contact  with  the  waste  heaps,  or  Avith  the 
liquor. 

6220.  Have  you  had  any  experience  of  the  working 
of  Mr,  Mactear's  process  of  collecting  yellow  liquor  and 
draining  it  ? — None  whatever. 

6221.  Then  you  have  no  decided  opinion  with 
regard  to  the  financial  conditions  of  carrying  it  out  ? 
— I  have  none  whatever. 

6222.  (^Admiral  Hornby.)  It  was  very  satisfactory 
to  me  to  hear  you  speak  of  the  improvement  in  your 
own  crop  of  fruit  and  flowers,  especially  roses ;  can 
you  give  us  the  same  favourable  account  of  other 
gentlemen's  houses  in  the  neighbourhood,  Mrs.  Bre- 
therton's  for  instance,  whether  any  improvement  lias 
taken  place  there  similar  to  your  own  ? — I  do  not 
know  ;  I  am  not  acquainted  with  it. 

6223.  But  can  you  speak  of  the  same  improvement 
about  other  gentlemen's  houses  that  are  near  — I  see 
little  of  other  gentlemen's  houses  in  that  neighbour- 
hood. 

6224.  You  spoke  about  a  large  landowner.  Sir 
Richard  Brooke,  whose  estates  had  suffered  in  one 
sense  from  the  works.  Did  you  mean  that  from  a 
given  time  his  trees  have  been  all  destroyed  and  he 
has  suffered  ? — I  say  most  distinctly  that  I  think  Sir 
Richai'd  Brooke's  case  is  about  the  worst  that  I  know 
in  the  whole  country,  for  it  is  a  sad  thing  to  see  an 
old  ancestral  seat  like  his  being  to  all  intents  and 
purposes  destroyed  by  the  smoke  from  those  towns,  but 
I  used  the  expression  "  in  one  sense  "  for  the  reason 
that  I  think  although  he  suffers  in  that  way,  finan- 
cially he  will  ultimately  be  a  gainer  by  those  towns. 

6225.  You  think  that  he  will  eventually  receive  in 
a  still  greater  degree  than  he  does  at  present  a  gain 
financially  from  the  enhanced  value  of  his  land  at 
Norton,  or  do  you  confine  yourself  to  Cuerdley  Manor? 
— I  confine  myself  in  the  meantime  more  particularly 
to  Cuerdley  Manor.  There  is  not  the  slightest  doubt 
that  the  value  of  Cuerdley  Manor  has  increased  enor- 
mously. As  to  his  Norton  propeity,  the  injury  there 
done  is  done  to  an  enormous  extent  by  destroying  his 
beautiful  park  and  trees,  and  that,  in  a  certain  sense, 
cannot  in  my  view  be  remedied;  but  if  he  were  to 
make  up  his  mind  at  once  and  say  I  will  no  longer 
live  in  my  ancestral  seat,  I  will  do  my  best  to  lay  it 
out  for  manufacturing  purposes,  I  think  that  even  the 
Norton  property  in  a  very  short  time  would  be  greatly 
increased  in  rental  value,  because  it  is  so  favourably 
situated  for  works. 

6226.  Do  you  include  Norton  itself  as  Avell  as  Halton 
Marsh  ? — T  do.  I  think  that  would  be  the  case  with 
Norton,  and  as  to  Cuerdley,  I  know  that  it  is  in  a 
position  to  take  advantage  of  it  at  once. 

6227.  I  think  I  understood  you  to  say  that  you 
would  recommend  that  no  time  should  be  lost,  and 
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that  the  soonei'  an  increased  number  of  inspectors 
were  appointed  the  better?— I  say  so  distinctly. 

6228.  What  is  your  opinion  as  to  the  way  in  which 
that  increased  inspection  ought  to  be  paid  i' — I  do  not 
see  any  reason  why  it  should  be  paid  for  differently 
from  any  other  inspection  over  the  kingdom. 

6229.  You  do  not  think  that  it  would  be  fair  or 
right  that  the  district  should  pay  it  ? — Certainly  not, 
because  if  you  come  to  that  you  would  be  having  them 
saying  well  it  is  not  fair  to  put  on  us  taxes  for  other 
particular  things. 

6230.  Would  you  favour  the  Commission  with  your 
opinion,  if  you  have  formed  any,  as  to  whether  any 
alteration  ought  to  be  made  or  could  be  made  on  the 
subject  of  presenting  informations,  because  I  under- 
stand that  informations  can  only  be  laid  by  the  inspec- 
tor himself  against  defaulting  works,  except  by 
bringing  an  action  for  damage,  would  you  suggest 
that  any  power  should  be  given,  we  will  say  to  the 
local  board  or  to  anybody  else  of  laying  an  informa- 
tion, or  would  you  have  it  as  it  is  now  ? — I  think  you 
must  leave  it  pretty  much  as  it  is  now.  If  you  give 
such  a  power  to  a  local  board  they  would  either 
never  exercise  it  because  they  would  be  all  themselves 
more  or  less  interested  in  the  works,  or  they  would 
lie  mider  the  imputation  of  exercising  it  invidiously, 
because  of  some  particular  ill-will  against  the 
manufacturer  proceeded  against.  I  think  that  you 
must  either  leave  it  as  it  is  at  present,  or  you  must 
have  something  like  the  present  Railway  Commission, 
to  deal  with  all  the  nuisances  in  the  kingdom  with  an 
appeal  only  upon  points  of  law. 

6231.  From  what  you  have  told  us,  whilst  there 
have  been  many  defaulters,  there  have  been  very  few 
prosecutions  ?  —  Very  few  indeed  ;  but  you  must 
recollect  that  the  inspectors  have  had  a  most  difficult 
task.  The  Act  of  1863  was  an  Act  which  it  was 
very  difficult  to  carvy  out,  the  tests  were  very  difficult 
for  them  to  prove,  and  until  the  Act  of  1874  was 
passed  I  really  mean  to  say  that  in  any  fairly  con- 
ducted works  the  inspectors  could  not  support  an 
information. 

6232.  And  also,  I  suppose,  there  is  not  the  slightest 
i  doubt  that  however  able  and  zealous  an  inspector 

under  the  present  system  may  be,  he  has  more  work 
I  than  he  can  possibly  get  through  ? — That  I  am  quite 
]i  satisfied  of.  Perhaps  I  may  be  allowed  to  say  that  I 
|i  think  the  actual  residence  of  the  inspector  on  the  spot 
1  would  of  itself  be  a  safeguard.    The  manufacturers 

would  never  know  when  he  would  be  down  upon 
\\  them. 

I  6233.  I  think  you  say  that  not  only  have  escapes 
been  allowed  at  night,  but  you  are  confirmed  by  what 
we  have  heard  that  there  have  been  large  escapes 
often  occurring  on  Sunday  evenings  ? — Yes,  on  Sunday 
afternoons. 

6234.  Has  that  in  your  opinion  been  an  effect  of  a 
want  of  proper  supervision,  or  to  what  cause  do  you 
attribute  it  ?■ — I  say  that  what  I  observed  has  been 
■  from  the  want  of  sufficient  water. 
\      6235.  You  mean  on  the  Sunday  especially  ? — Yes. 
(      6236.  Why  was  it  more  from  the  want  of  water  on 
f  a  Sunday  than  on  other  days  ? — It  was  not  from  the 
t  want  of  water  more  on  the  Sunday  than  on  any  other 
'  days,  but  the  works  from  whicli  I  .-^ay  that  those 
>  escapes  took  place  were  short  of  water,  and  they 
'  would  keep  all  the  water  that  they  could  for  the 
1  working  days,  when  some  jiressure  might  be  upon 

I I  them. 

j     6237.  I  heard  your  opinion  upon  the  score  of  Sunday 
I  work  Avith  great  pleasure,  but  I  presume  you  heard  what 
i  Mr.  Brock  said  yesterday,  that  as  a  general  rule  the  pro- 
pnrtion  of  workmen  kept  at  work  on  Sunday  was  some- 
thing rather  under  four  per  cent. ;  would  that  per- 
centage generally  speaking  be  enough  to  keep  the 
furnaces  going  in  such  a  way  as  not  to  cause  a  loss  which 
would  otherwise  accrue  if  all  the  work  was  stopped  ? 
— No,  not  in  all  works  ;   Mr.  Brock's  works  are 
])articularly  favoin-al)ly  situated  as  regardf  their  being 
fired  to  a  great  extent  by  gas,  where  they  can  keep  up 
(he  heat  with  a  very  few  men,  but  in  ordinary  works 
39887.  F 


Avith  ordinary  coal' furnaces  they  are  obliged  to  keep  Major  J.Cross. 
a  good  many  more  men  at  work.   

6238.  I  think  I  understood  you  to  say  that  some  8  I'eb.  1877. 
restrictions  could  be  made  advantageously  on  Sunday 

work? — Not  only  that  it  could  be  done,  but  that  it  is 
being  done,  and  even  this  last  spring  particular 
attention  has  been  given  to  it  amongst  the  Widnes 
manufacturers  to  see  what  more  they  could  do. 

6239.  So  that  it  could  be  done  not  only  advan- 
tageously to  the  masters  themselves,  but  also  to  the 
raising  of  the  moral  tone  and  the  improvement  of  the 
town  generally  in  allowing  the  workmen  to  see  theii 
families  or  to  get  to  church  ? — I  ain  not  so  sure  about 
that. 

6240.  (yl/r.  TVilbrahain  Egerton.)  You  advocate 
additional  inspectors  ;  would  not  you  therefore  require 
an  inspector  in  every  place  where  a  new  work  was  set 
up  ;  would  you  not  require  an  inspector  for  instance  at 
Runcorn,  and  would  you  not  require  an  inspector  also 
at  Flint  in  order  to  watch  the  works  ? — You  must  not 
go  too  much  into  detail.  I  think  that  an  inspector 
living  at  Widnes  would  be  able  to  take  the  Runcorn 
works  easily  enough  ;  he  might  live  at  Farnworth, 
from  which  he  could  see  nearly  all  the  works. 

6241.  He  would  not  see  the  Weston  works,  would 
he  ? — Yes,  I  think  he  would  ;  he  wovild  see  the 
chimneys  at  any  rate. 

6242.  Do  you  think  it  desirable  to  prevent  the 
multiplication  of  works  in  new  places  in  any  way  by 
some  license  from  the  local  board  ? — That  to  a  certain 
extent  I  think  the  local  boards  have  power  to  do. 

6243.  {  Chairman.)  They  have  to  a  certain  extent, 
but  not  with  regard  to  works  of  this  sort? — I  think 
they  have. 

6244.  {Mr.  Wilbraham  Egcrlon.)  So  far  as  I 
understand,  there  are  certain  enumerated  trades  which 
can  be  prevented  from  being  established  within  the 
limits  of  a  borough  ;  would  you  extend  that  power  to 
alkali  works  and  other  works  of  that  description  ?— I  see 
no  reason  why  it  should  not  be  done.  Perhaps  I  ought 
to  say  on  this  head  that  landowners  I  think  now  will  be 
very  careful  about  wliether  they  allow  such  works  to 
be  started  in  future,  and  that  really  I  am  taking  it  that 
such  works  will  be  confined  to  all  intents  and  purposes 
to  the  centres  where  they  are  now  established. 

6245.  I  think  you  know  as  a  fact  that  in  Warring- 
ton, within  a  very  short  period,  a  fresh  work  of  an 
offensive  character  whicli  they  could  not  control  was 
started,  and  it  was  started  against  the  wish,  I  believe, 
of  the  inhabitants  ? — Y''es,  that  was  so. 

6246.  {Chairman.')  Besides,  a  small  projn-ietor 
might  wish  to  utilize  his  property  Avith  very  little 
regard  to  what  the  neighbouring  proprietors  would 
wish  ? — Y'^es  ;  but  I  think  that  manufacturers  must 
be,  and  would  be,  very  chary  about  going  to  such  a 
place  as  that. 

6247.  {Mr.  Wilbraham  Egerto7i.)  You.  say  it  is 
intended  to  cover  all  this  land  round  Widnes  with 
fresh  Avorks  ;  do  you  think  that  the  local  authority 
should  have  any  power  over  them  in  their  construc- 
tion. Y'on  have  alrea,dy  exercised  to  a  certain  extent 
a  veto  ;  you  have  said  you  shall  not  build  any  dwel- 
lings on  the  waste  ;  but  you  have  no  power,  have  you, 
under  the  existing  Acts  to  enact  any  byelaws  Avith 
regard  to  the  construction  of  those  new  Avorks  ? — None 
Avhatevci'. 

6248.  Can  you  suggest  any  remedy  for  the  future 
to  prevent  AVorks  being  hastily  set  up,  and,  as  you  say, 
recklessly  conducted  Avhen  trade  is  A'ery  brisk  ? — I 
think  the  1874  Act  properly  applied  Avould  effectually 
stop  the  erection  and  carrying  on  of  such  AVorks. 

6249.  If  the  manufacturers  Avere  quite  certain  that 
they  could  not  carry  them  on  they  Avould  not  erect 
them  ? — No. 

6250.  Y''ou  think  that  the  Act  of  1874  will  prevent 
manufacturers  setting  up  badly  conducted  Avorks  Avith 
insufficient  capital  ? — I  am  quite  sure  of  that.  I  Avoidd 
like  to  say  this,  that  at  the  time  the  Act  of  1874  Avas 
in  contemplation,  the  improvement  even  then,  before 
tlie  Act  A\as  passed,  Avas  most  marked.  The  manu- 
facturers began  to  set  their  house  in  order. 
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Major  J.Cross.      6251.  Is  there  any  sanitary  authority  in  Runcorn  ? 

  — Yes,  the  Runcorn  Improvement  Commissioners. 

8  Peb.  1877.  6252.  Have  they  taken  any  steps  similar  to  the 
Widnes  Sanitary  Authority  with  regard  to  the  control 
of  alkali  works  ? — I  am  not  aware  that  they  have. 

6253.  {Chairman.)  Do  they  produce  much  waste  ? 
— At  the  Weston  works  they  do,  and  there  is  another 
works  close  to  it  where  they  do. 

6254.  {Ml-.  Wilbraham  Egerton.)  Do  you  think 
that  there  should  be  any  mode  of  obtaining  a  summary 
remedy  for  damage  done,  for  instance,  by  application 
to  the  county  courts  ? — I  do  not  think  you  can  give 
any  such  remedy  without  the  right  of  appeal. 

6255.  Then  you  are  in  favour  of  giving  a  power  to 
the  county  court  ? — ^Yes. 

6256.  Of  course  they  can  do  it  now,  but  the  usual 
practice  is  for  the  manufacturer  to  carry  the  matter  up 
to  a  superior  court ;  do  you  think  that  that  liberty 
should  be  removed  from  the  manufacturers  ? — I  think 
you  ought  not  to  put  the  alkali  manufacturers  under  a 
different  rule  from  any  other  manufacturers  in  the 
kingdom. 

6257.  Is  it  not  a  fact  that  nobody  but  a  person  with 
a  very  long  purse  can  bring  an  action  against  a  manu- 
facturer for  damage  done  if  it  is  removed  to  a  superior 
court  ? — That  may  be  so,  but  I  think  it  would  be  a 
very  dangerous  thing  to  make  a  special  law  for  such 
a  thing  as  this.  The  best  thing,  as  I  say,  would  be  to 
have  commissioners,  something  like  the  Railway  Com- 
missioners, for  Nuisances,  all  over  the  kingdom,  a 
special  tribunal.  We  know  that  under  the  Railway 
Commissioners  justice  is  speedy,  and  that  they  are 
scarcely  ever  appealed  against. 

6258.  Is  not  the  present  state  of  the  law  actually  a 
hardship  upon  a  person  of  small  means  who  may 
suffer  damage  from  these  noxious  works  ?  —  To  a 
certain  extent  it  may  be  ;  but  if  you  alter  it,  you 
ti-ansfer  the  hardship  from  the  person  of  small  means 
to  the  manufacturer. 

6259.  Is  the  sanitary  authority  of  Widnes  composed 
of,  for  the  most  part,  of  alkali  manufacturers  ? — I 
think  they  are  about  equal. 

6260.  I  suppose  it  would  be  very  invidious  to  place 
in  a  body  like  that  the  power  of  having  inspectors,  as 
you  know  other  sanitary  authorities  have,  for  carrying 
out  specially  the  provisions  of  the  Alkali  Act? — It 
never  would  work.  In  the  first  place  they  would  not 
employ  sulBciently  able  inspectors,  and  in  the  second 
place  they  would  certainly  not  do  their  duty 
thoroughly,  or  they  would  do  it  doubly  in  some 
instances. 

6261.  In  your  opinion,  is  it  of  absolute  necessity 
that  the  inspector  should  be  appointed  by  an  indepen- 
dent authority,  like  the  Local  Government  Board  ? — 
1  am  certain  of  it. 

6262.  {Earl  Percy.)  You  think,  do  you  not,  that 
the  16th  clause  of  the  Public  Health  Act  might  be 
extended  so  as  to  include  alkali  works  ? — Yes  ;  I  think 
it  ought  to  be  extended. 

6263.  I  suppose  you  mean  that  the  existing  alkali 
works  you  would  leave  as  they  are,  but  you  would 
extend  the  Act  to  alkali  works  which  shall  be  erected 
in  future  ? — I  think  that  must  be  so.  I  will  give  you 
an  instance  of  how  the  matter  stands  in  the  case  of 
the  land  of  Sir  Richard  Brooke,  in  Cuerdley.  It  must 
either  be  utilized  for  alkali  works,  or  works  of  that 
kind,  or  Sir  Richard  Brooke  would  not  get  the  benefit 
of  any  future  increase  in  the  value  of  this  property  ; 
and  unless  you  have  some  such  jjower  as  that  to  make 
fresh  drains,  he  would  not  be  able  to  erect  the  works 
at  present,  because  you  could  not  give  him  drainage, 

6264.  That  would  then  be  giving  the  local  authority 
power  to  enter  into  the  land  of  other  persons  to  seek 
drainage,  that  drainage  not  being  drainage  from 
dwellings,  but  from  manufactui'er's  undertakings  ? — ■ 
Yes.  At  present  on  this  estate  of  Sir  Richard  Brooke's 
he  could  not  get  to  the  river  without  such  a  power. 
He  could  not  give  any  tenant  around  the  railway  and 
the  canal  a  right  of  drainage  to  the  river  without  such 
power. 

6265.  You  do  not  think  there  is  any  hardship  in 


interfering  with  the  neighbouring  proprietors  land  ?  

In  this  case  it  would  be  the  railway  and  canal.  T  do 
not  think  it  would  be  a  hardship  if  given  to  a  public 
body. 

6266.  Then  you  would  give  the  public  body  prac- 
tically the  power  of  forbidding  the  erection  of  works, 
because,  otherwise,  if  the  work  is  erected  the  public 
body  has  no  option  ? — I  would  give  the  public  body, 
certainly,  the  power  of  forbidding  to  that  extent  the 
erection  of  works  if  it  was  not  thought  advisable  to 
give  them  a  right  of  drainage  through  the  property. 
It  is  a  very  large  right,  and  I  say,  distinctly,  that  it 
could  not  be  exercised  as  proposed  by  the  Rivers 
Pollution  Commissioners  ;  but  in  the  hands  of  a  public 
body  I  thinlc  it  would  be  perfectly  safe. 

6267.  With  regard  to  the  additional  inspection 
which  you  think  necessary,  would  you  tell  me  a  little 
more  fully  how  many  inspectors  you  think  would  be 
necessary,  and  where  you  would  place  them  ? — 1  think, 
speaking  of  the  inspectors  for  the  Lancashire  district, 
we  ought  to  have  one  at  St.  Helen's,  and  we  ought  to 
have  one  at  Widnes,  and,  I  think,  we  ought  to  have 
another  assistant  inspector  to  Dr.  Angus  Smith,  to 
go  generallj-  to  Flint  and  South  Wales,  and  other 
outlying  places  where  there  are  only  one  or  two  works, 
which  would  be  quite  sufficient  I  think. 

6268.  {Chairman.)  Would  you  have  one  at  Bristol  ? 
— 1  think  not.  There  are  only  one  or  two  works  at 
those  other  places,  and  they  are  so  very  isolated,  and  are 
very  carefully  watched  at  present  by  the  farmers  round 
about  them,  so  that  there  is  less  need  for  one  there 
than  in  a  place  like  Widnes,  where  a  farmer  cannot, 
individually,  watch  any  of  the  works. 

6269.  {Earl  Percy.)  Then  I  suppose  you  would 
put  the  present  inspector  at  Liverpool  ? — No  I  would 
not ;  I  think  I  should  move  him  either  to  St.  Helen's 
or  to  Widnes. 

6270.  Then  you  would  have  no  inspector  at  Liver- 
pool ? — No ;  there  are  only  vei'y  small  works  there 
for  inspection. 

6271.  In  the  list  which  has  been  given  us  there 
appear  to  be  eight  or  nine  alkali  works  in  Liverpool  ? — 
The  whole  of  them  are  not  the  size  of  a  Widnes  works. 
I  think  there  are  only  three  very  small  alkali  works 
besides  two  very  small  ones  of  Messrs.  Muspratt's. 

6272.  Do  you  think  that  it  would  be  good  to  shift 
the  quarters  of  the  inspectors  from  time  to  time  as  you 
propose  ? — I  think  it  might  be.  I  do  not  think  that 
the  position  of  an  inspector  in  those  districts  is  a 
particularly  pleasant  one,  because  he  cannot  mix  very 
freely  with  the  gentlemen  in  his  neighbourhood ;  it 
would  lead  to  suspicion,  and  it  might  be  a  pleasant 
thing  to  change  about. 

6273.  With  regard  to  the  working  on  Sunday,  as  I 
understand  you,  the  greater  part  of  the  work  which  is 
necessary  is  in  connection  with  keeping  up  the 
furnaces  on  Sundays  ? — Yes. 

6274.  Does  that  necessitate  the  evolution  of  any 
fumes  ? — The  work  would  still  be  going  on  to  a  certain 
extent,  the  processes  would  still  be  going  on  very 
slowly  in  the  furnaces  and  things  of  that  kind,  and  in 
some  cases  they  would  not  be  going  on  at  all,  they 
could  stop  altogether. 

6275.  {Chairman.)  You  have  said  that  the  inspec- 
tion in  this  case  could  not  be  distinguishable  from 
other  inspection  which  is  paid  for  by  the  Government. 
Can  you  give  any  other  instance  where  inspectors  are 
appointed  simply  for  the  purpose  of  preserving  pro- 
perty from  injuiy  ? — The  Salmon  Fishery  Inspectors. 

6276.  The  only  justification  of  that  was  that  in 
preventing  rivers  from  being  destroyed  you  keep  up  a 
large  supply  of  food  ? — I  thought  that  was  an  appro- 
priate example.  The  Salmon  Fishery  Inspectors  are 
really  protecting  property  after  all. 

6277.  The  only  justification  for  their  payment  by 
the  Government  is  that  it  is  impossible  to  devise  a 
system  by  which  they  could  be  paid  for  by  the  pro- 
prietors. The  justification  has  always  been  put  upon 
that  ground,  that  it  was  important,  in  a  national  point 
of  view  that  a  large  supply  of  food  should  be  kept  in 
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existence,  and  that  no  other  means  except  the  appoint- 
ment of  such  inspectors  were  known  ?■ — If  you  ask  me 
whether  it  would  be  a  serious  matter  on  the  part  of 
the  alkali  trade  to  pay  for  such  inspectors,  I  say  that 
it  would  not,  it  would  not  be  worth  speaking  of. 


6278.  Do  you  see  any  injustice  in  their  being-  paid  Major  J.Cross. 

for  by  the  whole  district,  by  those  who  are  protected,   

and  by  those  against  whom  the  protection  is  required,  8  Feb.  1877. 

thai  both  parties  should  contribute  ? — I  do  not  see  

any  great  objection  to  that. 


The  witness  withdrew. 


Mr.  George  Leadbeater  examined. 


6279.  (  Chairman.)  What  are  you  ? — I  am  gardener 
to  Mr.  Timmis,  of  Grassendale,  near  Liverpool. 

6280.  Do  you  know  Sefton  Park  at  Liverpool  ? — 
I  do. 

6281.  Have  you  ever  been  employed  there  ? — No. 

6282.  What  have  you  got  to  say  about  it  ?  — I 
would  say  that  I  have  measured  the  growth  of  some 
trees  in  Sefton  Park  on  January  the  12th,  and  if  you 
will  allow  me  I  will  state  the  measurement  of  the 
growths. 

6283.  In  what  condition  did  you  find  the  trees  ? — 
I  found  them  healthy  and  vigorous  and  growing  very 
strong. 

6284.  Did  you  see  no  trees  that  were  dying  at  all  ? 
— None  whatever. 

6285.  When  the  man  who  is  in  charge  of  them  tells 
us  that  more  than  half  of  the  trees  had  died  since  he 
has  been  there,  what  do  you  say  to  that  ? — I  do  not 
think  so. 

6286.  How  often  have  you  been  in  this  park  ? — 
Many  times,  and  I  never  saw  a  dead  tree  in  it  except 
one  that  was  fetched  at  great  expense  from  Paris. 
The  growth  of  the  trees  was  sis  follows  : — 

Brooms,  several  varieties,  3  to  4  feet. 
Thorns,  2,  3,  and  4  feet. 
Oval  leaf  privets,  2,  3,  and  4  feet. 
Common  laurels,  12  to  18  inches. 
Wegelias,  5  feet. 

Hodgins  holly,  3  inches  N.W.  side. 
The  same  plant,  12  inches  S.E.  side. 
Horse  chestnut,  3  feet. 
Elder,  6  feet. 

Many  other  deciduous  shrubs,  4  to  6  feet. 

6287.  You  fouud  that  there  was  as  cousiderable  p 
growth  as  is  seen  in  any  other  healthy  place  ? — Yes. 

6288.  Did  ^ou  find  any  evidence  at  all  that  the 
park  was  affected  by  the  gases  from  Widnes  ? — None 
whatever. 

6289.  Did  you  find  any  damage  of  any  sort  there  ? 
— Nothing  only  on  the  higher  ground  next  to  Liver- 
pool. 

6290.  What  did  you  find  there  ?— I  found  that  the 
trees  there  are  one  sided,  that  is  to  say,  the  most 
exposed  trees  on  the  outer  circle. 


629 1 .  To  what  do  you  attribute  that  ? — To  the  salt 
spray  from  the  Mersey. 

6292.  On  the  side  next  to  Widnes  did  you  find  any 
similar  marks  ? — None. 

6293.  Were  the  trees  there  as  good  as  those  which 
you  would  find  in  any  health^'  neighbourhood  ? — Yes. 

6294.  There  are  certain  trees,  are  there  not,  which 
suifer  vexy  much  less  than  others  from  vapours  ? — 
Yes,  there  are. 

6295.  When  you  were  there  did  you  observe  any 
bad  smells  ? — No. 

6296.  Of  no  kind  whatever  ? — None  whatever. 

6297.  Where  do  you  live  yourself  ? — At  Grassen- 
dale. 

6298.  Whereabouts  is  that  ? — It  is  about  five  miles 
from  Liverpool,  on  the  south-east  side. 

6299.  That  is  towards  Widnes,  is  it  not  ? — Yes, 
nearer  to  Widnes. 

6300.  How  far  are  you  from  Widnes  ? — I  should 
say  about  seven  miles. 

6301.  Do  you  ever  perceive  any  efl^ects  from  the 
gases  at  Widnes  ? — None  of  any  sort  whatever. 

6302.  ( Viscount  Midleton.)  Have  you  ever  been 
gardener  anywhere  else  out  of  Lancashire  ? — Yes. 

6303.  Do  you  consider  that  the  place  where  you 
now  are  is  as  favourable  for  all  gardening  purposes 
as  any  other  part  of  the  country  in  which  you  have 
lived  ? — Yes,  I  do. 

6304.  Have  you  not  perceived  any  noxious  gases  of 
any  sort  or  kind  ? — I  have  perceived  a  smell  of  sul- 
phur from  the  stoke-hole  fire  at  various  times. 

6305.  You  mean  from  the  greenhouses  ? — Yes. 

6306.  Do  you  consider  that  the  atmosphere  in  that 
part  of  the  world  is  as  clear  as  it  is  in  any  other  part 
of  the  world  ? — I  believe  that  to  be  the  case. 

6307.  You  do  not  think  there  is  any  damage  of  any 
sort  or  kind  done  either  to  the  trees  or  the  crops  ? — 
I  do  not. 

6308.  {Mr.  Stevenson.)  In  which  direction  from 
Liverpool  is  Sefton  Park,  is  it  towards  Widnes  ? — 
Sefton  Park  is  on  the  south  from  Liverjjool. 

6309.  Your  evidence  seems  to  show  that  the  growth 
of  the  trees  in  Sefton  Park  was  better  on  the  east  side 
than  on  the  west  side  ? — Yes. 


Mr. 

G.  Leadbeater, 


The  witness  withdrew. 


Mr.  Edward  Sheppey  examined. 


6310.  {ChairmaH.)  You  are  a  landscape  gardener, 
are  you  not,  residing  at  Wavertree  ? — Yes. 

6311.  Were  you  for  more  than  eight  years  in  the 
service  of  the  Corporation  of  Liverpool  ? — About  eight 
years. 

6312.  Were  you  employed  for  six  of  those  years  in 
Sefton  Park  ? — Yes,  I'ather  more  than  six  years. 

6313.  Had  you  to  do  with  the  laying  out  of  the 
park  ? — I  succeeded  Mr.  Andre  and  took  his  place, 
and  I  planted  nearly  the  whole  of  it. 

6314.  When  did  you  leave  the  employment  of  the 
corporation  ?— About  13  or  14  months  since. 

6315.  And  you  are  now  employed  in  laying  out 
gardens  about  the  park  ? — Yes,  for  different  gentlemen 
round. 

6316.  You  see  the  park  pretty  often  I  suppose  ?— 
Every  day  except  Sundays. 

6317.  What  is  your  opinion  as  to  the  condition  and 
the  appearance  of  the  plantations  in  it  ? — I  never  saw 
plants,  taking  them  on  the  whole,  doing  better  in  any 
part  of  England  in  my  life  than  those  in  Sefton  Park. 

.   6318.  Do  they  suffer  at  all  from  any  gases  what- 

F 


In  north-western  gales  I  have  seen  the 


ever  ? — Yes  they  do,  on  the  north-west  side.  I  have 
taken  particular  notice,  year  after  year,  for  these  six 
years,  that  it  is  caused  by  the  spray  which  we  get  from 
the  Mersey 

foliage  perfectly  green  with  it 

6319.  Have  you  observed  anything  on  the  side 
nearest  Widnes,  the  south  and  south-eastern  side  ? — 
Never  a  branch  injured  in  the  least ;  in  fact  I  put  all 
the  tenderest  and  choicest  trees,  both  deciduous  and 
evergreen,  on  the  south-east  side  that  faces  Widnes 
and  they  never  have  been  injured  ;  every  isolated  plant 
that  I  have  put  there  is  doing  perfectly  well  on  the 
south-east,  whereas  on  the  north-west  if  I  planted  one 
isolated  tree  there  to  stand  at  a  distance  from  the 
others  for  the  sake  of  the  landscape,  I  had  to  put  10 
or  12  in  to  protect  that  one  to  get  it  to  grow  at  all ; 
so  that  it  is  certain  that  the  injury  all  comes  from  the 
sea. 

6320.  Do  you  know  Mr.  Richardson,  the  present 
curator  ? — Yes,  well. 

6321.  Is  he  with  you  at  the  present  time? — ^No, 
I  left  through  him.    The  Corporation  of  Liverpool 
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appointed  one  superintendent  over  the  whole  and  I 
did  not  choose  to  serve  under  him.  For  six  years  I 
had  laid  out  the  park  and  brought  the  work-to  per- 
fection, and  then  they  were  going  to  put  one  super- 
intendent over  the  whole,  and  I  resigned.  I  did  not 
feel  myself  justified  in  keeping  on. 

6322.  He  had  not  been  there  with  you  ? — No. 

6323.  He  must  be  mistaken  if  he  says  that  more 
than  one  half  of  the  trees  that  were  planted  have 
died  ? — Decidedly  mistaken.  In  fact  it  is  easily  obser- 
ved by  anyone  that  walks  round  the  park  that  Avhat 
I  am  saying  is  correct.  I  frequently  tell  my  men  to 
cut  nothing  off  on  the  north-west  side  but  to  prune 
all  on  the  south-east. 

6324.  (  Viscount  Midleton.)  You  are  aware,  of  course, 
that  many  people  differ  from  you  in  opinion  with 
respect  to  the  mischief  done  in  Sefton  Park  ? — There 
is  one  that  I  can  adduce,  Mr.  Richardson,  I  differ  from 
him.  He  has  had  but  little  experience,  being  in  the 
Botanic  Garden  in  Liverpool,  where  he  is  sheltered 
by  Liverpool  itself ;  whereas,  as  regards  Sefton  Park 
you  observe  there  is  a  curve  in  the  river  at  the 
Albert  Docks  and  in  that  bend  of  the  river  before  you 
get  to  the  wide  part  those  sweeping  north-west  winds 


bring  the  spray  of  the  Mersey  and  it  comes  right 
across  Sefton  Park. 

6325.  At  all  events  you  are  of  opinion  that  it  is 
the  Liverpool  smoke  and  not  the  Widnes  gases  tliat 
is  responsible  for  any  damage  that  is  done? — lam 
perfectly  certain  of  it  myself,  that  it  is  nothing  from 
Widnes.  In  fact  it  would  be  a  moral  impossibility. 
If  you  look  at  iMoseley  Hill  it  just  stands  between 
Widnes  and  Sefton  Park,  and  Moseley  Hill  is  froin 
50  to  60  feet  high  the  whole  length.  I  am  speaking 
from  my  experience  of  the  prevailing  winds  which 
are  for  nine  months  out  of  12  from  the  north-Avest? 
I  never  during  those  six  years  recollect  more  than 
two  gales  of  wind  from  the  south-east  that  would  ever 
have  brought  the  vapour  from  Widnes.  I  do  not 
understand  it,  but  I  presume  that  vapour  is  much 
lighter  than  spray  from  the  sea,  and  consequently  it 
must  be  a  powerful  wind  to  bring  the  vapour  from 
Widnes  to  Sefton  Park. 

6326.  {Chairman:)  It  was  stated  that  vapour  tra- 
velled most  when  the  wind  was  not  high,  when  it  was 
rather  a  gentle  wind  and  a  moist  day  ? — I  do  not 
profess  to  understand  it,  but  I  know  this  much,  that 
it  never  damaged  my  plants  and  trees. 


The  Avitness  withdrew. 


P.  J.  Worsley, 
Esq. 


P.  J.  Worsley,  Esq.,  examined. 


6327.  ( Chainnan.)  You  are  managing  director  of 
the  Netham  Chemical  Company,  Limited,  at  Bi'istol  ? 
— I  am. 

6328.  Are  those  works  in  Bristol  or  on  the  out- 
skirts of  Bristol  ? — On  the  outskirts  of  Bristol ;  they 
are  in  the  county  of  Gloucester,  outside  the  city 
boundaries. 

6329.  Have  you  agricultural  land  close  up  to  the 
works  ? — Close  up  to  them. 

6330.  You  have  had,  I  believe,  considerable  ex- 
perience as  to  recovery  of  sulphur  from  alkali  waste  ? 
— I  have. 

6331.  Will  you  tell  the  Commission  what  that  ex- 
perience has  been  ? — It  is  about  10  or  11  years  ago, 
I  think,  since  my  attention  was  first  drawn  to  it.  I 
believe  in  the  first  instance  we  tried  a  process  of  our 
own  which  was  devised  by  Mr.  Noble,  our  chemist, 
but  it  did  not  come  to  much  good.  Then  there  was 
a  process  brought  out  by  Mr.  Schaffner  in  Bohemia. 
We  first  of  all  adopted  that  but  we  soon  superseded 
it  by  the  process  of  M.  Mond.  M.  Mond's  process 
is  more  economical  as  involving  less  labour  upon  the 
waste,  and  the  whole  of  the  waste  that  is  produced 
by  our  company  has  been  for  many  years  treated  by 
M.  Mond's  process  and  it  is  so  still,  and  in  addition 
to  that  we  pump  the  drainage  from  the  waste  that 
was  produced  before  we  had  those  processes  and 
recover  the  sulphur  from  it  at  the  same  time  that  Ave 
recover  the  sulphur  from  the  waste  currently  made. 

6332.  What  is  the  effect  of  that  process  ?— The 
effect  is  that  the  waste  from  Avhich  the  sulphur  has 
been  recovered  becomes  innocuous  much  more  quickly 
than  waste  not  so  treated.  The  waste  from  the 
recovery  process  becomes  inodorous  under  favourable 
circumstances  in  a  fortnight  or  three  weeks  time. 
During  this  time  there  is  no  drainage  from  the  waste, 
and  from  the  waste  that  has  become  inodorous  the 
drainage  is  inoffensive.  In  proof  of  that,  I  may  say 
that  the  alkali  inspectors  have  frequently  seen  and 
examined  the  stream  of  water  Avhich  runs  out  from 
underneath  the  heap  of  waste  from  which  the  sulphur 
has  been  recovered,  and  that  stream  is  clear  and 
colourless  and  inodorous,  and  emits  no  smell  whatever ; 
I  have  examined  it  periodically  for  some  years. 

6333.  So  far  as  the  public  interest  is  concerned,  the 
process  has  been  successful  ? — I  think  so. 

6334.  Will  you  tell  us  how  far  it  is  successful  as 
regards  your  own  interest  as  a  manufacturer  ? — I  may 
say  that  we  adopted  the  recovery  process  only  as  a 
matter  of  necessity,  and  not  with  a  view  to  profit. 
The  ground  upon  which  we  deposit  our  waste  has  a 
natural  drainage  into  the  Bristol  Docks,  and  Avhen 


first  I  came  to  the  Avorks  at  Netham  the  yellow 
drainage  which  habitually  runs  from  waste  heaps  ran 
into  the  docks,  and  at  times  all  the  water  through 
Bristol  was  as  white  as  milk  from  the  sulphur  precipi- 
tated in  it.  It  was  necessary  to  stop  this,  otherwise 
our  works  Avould  have  had  an  injunction  against  them. 
We  then  took  up  this  process  as  a  necessary  condition 
of  existence  in  the  place  where  we  Avere. 

6335.  What  have  been  the  commercial  results  of 
that  process  ? — It  has  paid  us  a  pi-ofit  throughout,  but 
it  has  been  a  very  moderate  profit. 

6336.  What  proportion  of  sulphur  do  you  recoA'er 
by  that  means  ? — The  sulphur  recovered  is  about  one- 
fifth  of  Avhat  is  in  the  Avaste. 

6337.  M.  Mond  stated  yesterday  that  usually  he 
thought  about  one-third  Avas  recoA'cred ;  but  that  is 
not  your  experience  ? — No  ;  that  is  not  my  experience. 

6338.  Have  you  anything  further  to  observe  Avith 
regard  to  the  commercial  i-esults  of  this  experiment  ? 
— I  consider  that  there  is  no  probability  of  the  pro- 
cess ever  yielding  sxilphur  sufficiently  cheap  to  com- 
pete Avith  rough  Sicilian  brimstone,  or  Avitla  the  sul- 
phur in  pyrites.  I  find  that  the  market  for  refined 
brimstone  is  too  restricted,  and  that  if  any  large 
quantity  of  sulphur  were  recovered  by  this  process 
we  should  have  more  of  refined  brimstone  than  could 
be  sold. 

6339.  If  the  process  were  largely  adojDted  it  Avould 
cease  to  be  remunerative? — I  think  so. 

6340.  Does  this  process  require  any  extra  care  ? — 
It  requires  remarkable  care;  I  think  it  I'equires  per- 
hajis  more  care  than  any  process  that  we  liaA'e. 

6341.  What  are  the  dangers  that  you  have  to 
avoid  ? — In  the  evolution  of  sulphuric  acid  during  the 
process,  there  are  liquors  produced  that  are  closely 
similar  to  the  drainage  from  a  waste  heap.  Practi- 
cally, you  may  say  they  are  the  same,  and  those,  Avhen 
they  are  afterwards  treated  in  the  further  part  of  the 
process  for  the  recoA'ery  of  sulphur,  if  they  are  not 
properly  produced  or  not  properly  treated,  give  off 
sulphuretted  hydrogen  precisely  in  the  same  way  as 
the  drainage  of  a  Avaste  heap  does  if  it  meets  Avith 
acid. 

6342.  Does  it  produce  any  evil  consequences  except 
this,  that  they  are  simply  disagreeable  Avithout  being 
dangerous  to  life  or  health  ? — If  it  is  iu  a  large  quan- 
tity it  Avould  be  exceedingly  dangei'ous. 

6343.  Have  you  had  any  accidents  in  your  Avorks  ? 
— During  the  first  year  or  so,  when  Ave  Avere  working 
this  process,  we  had  many  accidents ;  our  men  were 
constantly  rendered  insensible  by  the  sulphuretted 
hydrogen  in  the  escape,  and  it  Avas  a  most  fortunate 
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circnmstance  that  none  of  them  died.  In  fact  one 
mail  did  lose  his  life  in  connection  with  the  process, 
but  that  was  owing  to  his  own  carelessness. 

G344.  Since  then  yon  liave  been  able  to  avoid  those 
accidents  ? — Yes ;  we  have  had  no  accidents  for  many 
years. 

6345.  Do  you  at  pai-ticular  times  evolve  much 
sulphuretted  hydrogen  ? — There  is  always  a  certain 
evolution  of  sulphuretted  hydrogen;  but  we  have  a 
particular  apparatus  for  absorbing  it,  so  that  it  shall 
not  pass  off  into  the  air. 

6346.  Have  you  ever  been  complained  of  by  your 
neighbours  ? — We  have  been  complained  of. 

6347.  Are  there  any  other  works  of  a  similar  kind 
besides  yours  at  Bristol  ? — Yes  ;  there  are  some  soap- 
works,  where  they  produce  alkali  Avaste,  and  they  also 
recover  sidphur  upon  the  same  principle. 

6348.  Do  they  use  Mond's  process  ? — They  do. 

6349.  And  with  the  same  general  result  as  yourself 
so  far  as  you  are  aware  ? — Yes,  I  believe  so. 

6350.  (  Viscount  Midlcton.)  Where  are  your  works 
at  Bristol  ? — The  locality  is  called  Netham,  it  is  about 
three-quarters  of  a  mile  up  the  river. 

6351.  Are  they  close  to  the  Avon? — They  are  upon 
the  Avon. 

6352.  Then  you  have  no  difficulty  in  running  your 
waste  water  directly  into  the  river  ? — No  difficulty, 
excepting  that  the  river  is  under  the  very  close  in- 
spection of  the  Bristol  Corporation,  and  they  will 
allow  nothing  offensive  to  be  run  in. 

6353.  Are  there  no  other  chemical  works  near  you 
from  which  acid  waste  could  come  in  contact  with  the 
liquor  from  your  works  ? — There  are  chemical  Avorks 
higher  up  the  river,  and  I  think  that  they  probably 
do  run  acid  in,  but  I  have  no  personal  knowledge  on 
that  point. 

6354.  What  becomes  of  that  portion  of  svdphur 
which  is  not  recovered  by  this  process? — Most  of  it 
remains  in  the  waste,  a  certain  portion  runs  oft'  in  the 
liquid  from  which  the  sulphur  has  been  precipitated. 

6355.  Your  view  is  that  although  the  process,  if 
carefully  carried  out,  is  efl'ectual  for  the  protection  of 
the  public  from  any  noxious  vapours  aT-ising  from  it, 
it  is  not  profitable  to  the  manufacturer? — I  could  not 
say  that  it  is  not  profitable  to  the  manufacturer  at 
present. 

6356.  It  answers  in  your  case,  but  if  it  Avas  done 
npon  a  larger  scale  it  could  not  be  expected  to  be 
profitable  ? — I  believe  not. 

6357.  {3Ir.  Stevenson.)  Yon  would  not  like  to  be 
obliged  to  adopt  that  process  Avere  you  in  the  position 
of  getting  quit  of  the  Avaste  Avithout  nuisance  ? — I 
should  not  like  to  be  obliged  to  use  it. 

6358.  You  adopt  the  process  as  a  matter  of  ne- 
cessity, and  as  a  condition  of  your  existence  as 
chemical  works  ? — Yes  ;  at  the  same  time  it  is  fair  to 
say  that  although  I  have  found  it  profitable,  and  it  has 
not  been  practically  a  hardship  to  me,  it  might  be  a 
hardship  to  other  maimfacturers. 

6359.  Yon  find  that  a  large  amount  of  plant  is 
necessary  for  the  process  ? — A  very  large  amount. 

6360.  In  some  manufactories  there  might  be  a  diffi- 
culty to  find  room  for  the  necessary  plant  ? — I  think  it 
might  be  impossible  in  some  cases.  I  think  that  the 
cost  of  the  plant  approaches  to  that  of  Avhat  Ave  call 
bliick  ash  plant. 

6362.  Though  you  generally  find  that  it  is  possible 
to  conduct  it  with  a  profit,  Avould  you  go  so  far  as  to 
remove  the  very  last  traces  of  sulphur  from  the  Avaste  ? 
— I  have  never  succeeded  in  doing  so,  and  I  cannot 
tell  what  the  expense  of  it  might  be. 

6361.  If  the  Avaste  is  taken  away  with  some  little 
sulphur  remaining  in  it,  is  that  a  source  of  trouble  on 
depositing  it  ? — It  is  in  some  measure. 

6363.  T)o  you  find  that  the  Avaste  treated  by  Monti's 
process  binds  together  as  the  ordinary  waste  does 
when  laid  out  ? — It  has  no  binding  properties  at  all. 

6364.  Is  it,  as  has  been  described,  a  loose  material, 
and  does  it  remain  so  for  some  time  Avhen  the  waste  is 
laid  out  ? — It  is  perfectly  loose  and  light. 

6365.  It  would  not  do  to  make  embankments  of  it 
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as  is  done  on  the  shores  of  the  Mersey,  Avith  ordinary  J.  Worsley, 
Avaste  ?— No,  the  river  Avould  wash  it  away  A'cry  fast.  Esq. 

6366.  {Professor  Roscoc.)    Are    yours  the    only  "~  " 
Avorks  in  Avhich  Mond's  process  is  fully  carried  out  ? 

— I  believe  that  Ave  are  the  only  AVorks  in  the  United 
Kingdom  that  treat  the  ^vhole  of  our  Avaste  by  that 
process.  Of  course  I  am  not  acquainted  Avith  all  the 
Avorks,  but  I  am  told  so. 

6367.  I  presume  that  in  the  cases  of  other  Avorks 
in  Avhich  the  drainage  process  is  a  nuisance,  similar 
steps  to  those  Avhich  have  been  taken  by  you  might 
be  taken  by  other  manufiicturers',  and  that  they  might 
be  induced  or  comjjelled,  if  necessary,  to  adopt  the 
process  ? — That  might  be  done,  but  I  think  it  might 
be  a  hardship  to  bind  them  doAvn  to  use  Mond's 
process. 

6368.  Were  you  bound  to  use  Mond's  process  ? — It 
Avas  the  only  practicable  one  at  the  time  that  Ave  took 
the  subject  up.  There  have  been  other  processes 
adopted  since. 

6369.  Do  yon  think  it  Avould  be  possible  to  insist 
upon  the  treatment  of  the  Avhole  of  the  Avaste  of  the 
country  by  this  or  any  other  process  ?— I  should  think 
that  it  Avould  not  be  needful.  I  imagine  that  when 
Avaste  is  carefully  laid  doAvn,  and  the  drainage  pro- 
vided for,  the  amount  of  nuisance  from  Avaste  heaps 
Avould  be  very  small  indeed.  I  have  seen  large  waste 
heaps  Avhich  appear  to  me  to  be  no  perceptible 
nuisance. 

6370.  Would  you  leave  cases  like  your  oAvn,  or  if 
such  a  case  Avere  to  occur  in  another  locality,  to  be 
treated  by  the  local  authorities  as  you  haA'e  been 
treated  by  the  Bristol  Corporation,  or  do  you  think 
that  any  general  means  might  be  taken  ? — I  should 
think  that  the  local  authorities  could  deal  Avith  it. 

6371.  {Professor  Abel.)  Do  you  carry  the  process 
out  to  tiie  full  extent  prescribed  by  M.  Mond  as 
regards  the  number  of  successive  treatments  of  the 
Avaste  ? — I  think  that  M.  Mond  recommends  you  to 
repeat  the  number  of  treatments  as  long  as  you  can 
obtain  sulphur  enough  to  be  Avorth  Avhile  continuing 
it. 

6372.  How    many  treatments  do  you    adopt  ?  — 
Three. 

6373.  And  you  obtain  oue  third  of  the  sulphnv  ? — 
Yefs. 

6.^74.  VVhat  amount  of  Avaste  do  you  treat  annually  ? 
Can  you  give  the  Commission  any  idea  of  the  extent 
to  Avhich  you  carry  out  the  process  ? — I  think  that 
the  Aveight  of  the  Avixste  must  be  some  300  tons  a 
Aveek. 

6375.  And  that  yon  Avork  profitably,  although  at  a 
small  })rofit  ? — Yes,  that  is  so. 

6376.  Have  you  had  any  difficulties  arising  from 
the  greater  tendency  to  the  tiring  of  tlu;  Avaste  treated 
in  this  Avay  ? — I  have  never  had  any  difficulty  with 
fire  as  long  as  Ave  Avere  able  to  treat  the  AA'aste  com- 
pletely and  thoroughly ;  but  last  year  it  Avas  im- 
practicable to  treat  it  thoroughly  owing  to  alterations 
in  our  Avorks,  and  the  result  Avas  that  Ave  had  a 
considerable  heap  of  Avaste,  which  took  fire  of  itself. 

6377.  You  find  great  difficulty  in  converting  it  into 
a  compact  mass  ? — We  do  not  knoAV  how  to  do  it,  it 
Avill  not  bind. 

6378.  But  having  once  adopted  M.  Mond's  system 
of  Avorking  you  find  that  you  can  carry  on  the  process 
Avithout  any  great  annoyance  to  the  neighbourhood  ? 
—We  do. 

6379.  {Professor  Tflllicanson.)  The  Commission 
liaA  C  been  informed  that  in  some  respects  the  Avaste 
Avhicli  has  been  treated  by  M.  Mond's  process  is  more 
liable  to  produce  nuisance  in  the  neighbourhood 
Avhilst  lying  in  the  heap  than  Avaste  Avhich  has  not 
been  so  treated,  is  tiiat  in  accordance  Avith  your 
experience  ? — To  some  extent  it  is.  I  think  that  the 
Avaste  that  is  not  treated  Avhen  patted  doAvn  close 
gives  off  a  very  small  amount  of  smell,  but  it  is  a 
long  continuing  smell.  I  suppose  it  gives  off  very 
little  more  smell  Avhen  first  it  is  put  out  than  it 
docs  for  a  long  time  afterwards.  The  waste  that 
has  been  treated  by  M.  Mond's  process  gives  off  a 
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P.  J.  Worsley,  certain  amount  of  smell,  perhaps  rather  more  than  the 
Esq.  ordinary  waste,  for  a  few  weeks,  mitil  it  has  become 
~  thoroughly  oxidised  by  the  air,  but  after  that  time  it 

8  Feb.  1877.  ^.^^  smell  whatever ;  it  is  absolutely  safe. 

The  other  waste,  of  course,  is  liable,  if  any  carbonic 
acid  in  the  air  gets  near  it,  to  go  on  giving  out  a 
smeU  for  a  very  great  number  of  years ;  in  fact  I 
believe  that  in  the  case  of  one  old  heap  which  has  had 
no  addition  made  to  it  for  10  years,  there  is  more  smell 
from  it,  little  as  it  is,  than  comes  from  M.  Mond's  waste. 

6380.  Then  f  understand  that  the  waste  which  has 
been  treated  by  M.  Mond's  process  is  liable  to  be  more 
unpleasant  for  a  short  time,  but  that  the  waste  which 
has  not  been  treated  by  that  process  is  liable  to  be  a 
permanent  source  of  nuisance,  not  only  by  giving  off 
sulphuretted  hydrogen,  but  by  giving  off  drainage 
water,  which  in  itself  is  a  source  of  evil  ? — Not  quite  a 
permanent  source,  but  it  remains  so  for  a  very  long 
time. 

6381.  In  what  state  does  the  sulphur  remain  in  the 
waste.  I  mean  that  portion  of  the  sulphur  which  you 
do  not  recover,  is  it  in  an  oxidised  form,  or  is  it  left  in 
the  waste  itself,  or  in  what  form  is  it  ? — In  an  oxidised 
form  combined  with  lime. 

6382.  As  sulphate  or  sulphide  ? — Yes. 

6383.  I  think  your  works  are  isolated  and  sur- 
rounded by  fields  ? — Yes,  by  fields  and  market  gardens. 

6384.  Have  you  had  occasion  to  take  any  special 
precautions  which  you  found  advantageous,  for  the 
purpose  of  preventing  any  possible  inconvenience  to 
your  agricultural  neighbours  from  the  fumes,  apart 
from  those  arrangements  which  are  well  known,  such 
as  condensing  towers  ;  are  there  any  other  results  of 
your  experience  which  you  have  found  useful  in  that 
way  ? — I  think  we  have  paid  more  attention  to  the 
preventing  of  local  escape  in  di'awing  the  charges  of 
salt  cake  out  of  the  furnace.  A  good  many  manu- 
facturers have  been  to  our  works  to  see  the  plan  that 
we  have  adopted,  and  certainly  we  have  reduced  it 
very  much.  Wo  have  grass  fields  Avithin  20  yards  of 
GUI'  salt  cake  furnace,  and  we  have,  therefore,  been 
obliged  to  be  exceedingly  cai'ef'ul. 

6385.  In  what  manner  do  you  attain  that  with 
reference  to  drawing  the  charges;  do  you  give  the 
workmen  any  intei'est,  in  the  way  of  premium,  in 
avoiding  the  evolution  of  the  fumes  } — We  altered  the 
construction  of  the  furnace.  We  provided  a  sort  of 
cave  in  the  bottom  of  tlie  furnace,  into  which  the  salt 
cake  was  drawn  and  allowed  to  cool,  before  it  was 
finally  taken  out  of  the  furnace. 

6386.  You  leave  the  charge  in  that  place  so  as  to 
give  off  the  fumes  which  it  would  otherwise  have 
given  off  in  the  upper  air  ? — Yes. 

6387.  What  other  circumstances  are  there  in  your 
working  which  you  think  to  some  extent  peculiar  to 
yourselves,  and  which  ai'C  useful  in  that  way  ? — ■! 
think  there  is  very  little  that  is  special.  We  have 
ample  plant,  and  v/e  do  not  press  our  plant  very  hard  ; 
it  is  rather  extra-supervision,  I  think,  than  any  very 
special  arrangement  of  the  plant. 

6388.  With  regard  to  the  working  of  the  Act  of 
1874,  are  you  of  opinion  that,  if  carried  out  to  the 
full  extent,  it  would  be  no  serious  inconvenience  to 
the  manufacturers  now  ? — It  ought  not  to  be,  I  think. 

6389.  You  would  not  have  any  objection  ? — In  our 
own  case  it  made  no  alteration  whatever,  because  we 
always  worked  within  the  limit  before  ;  in  fact,  it  is 
of  the  highest  importance  as  regards  any  of  these 
Acts,  to  provide  a  limit  well  above  average  working, 
because  the  trade,  in  order  to  keep  themselves  safely 
within  that  limit,  must  in  the  ordinary  way  be  very 
much  below  it. 

6390.  Do  you  think  it  fair  to  the  manufacturers,  so 
far  as  your  experience  goes,  that  the  inspectors  should 
take  cognizance  of  the  maximum,  or  would  you  think 
it  necessary  for  fairness,  that  the  average  amount  of 
impurity  should  rather  be  the  point  that  they  should 
keep  in  view.  You  are  probably  aware  that  a  witness 
has  suggested  that  that  might  be  more  equitable  ? — 
I  think  that  if  the  maximum  were  not  observed,  there 
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might  be  occasional  escapes  which  would  be  absohitely 
ruinous,  for  one  serious  escape  in  a  month  would  do 
damage  that  would  never  be  got  over,  and  yet  it 
might  be  kept  down  to  the  average  by  extra  good 
working  subsequently. 

6391.  You  think  it  desirable  that  the  inspector 
should  take  cognizance  of  the  greatest  amount  of 
impurity  which  occasionally  appears? — In  the  interest 
of  the  public,  certainly. 

9392.  Do  you  think  that  in  the  interest  of  the 
manufacturers  it  is  desirable  that  the  inspector  should 
point  out  those  cases,  so  as  to  lead  them  to  take  pre- 
cautions against  their  occurrence? — I  think  that  all 
the  information  which  is  given  by  the  inspector  to  the 
manufacturer  is  very  valuable. 

6393.  Do  you  think  that  more  might  be  done  by  the 
inspectors,  if  there  were  more  of  them,  than  has 
hitherto  been  done,  in  the  way  of  minutely  noticing 
the  particulars  of  the  working  ? — I  think  there  is  no 
doubt  of  it ;  their  visits  are  rather  far  between. 

6394.  As  a  manufacturer,  you  would  have  no  ob- 
jection to  the  more  frequent  visits  of  the  inspector  ? — 
No  ;  none  whatever.  I  think  it  would  be  an  advan- 
tage to  the  trade. 

6395.  {Mr.  Wilbraham  Egerton.)  Who  is  the  in- 
spector who  now  visits  your  works  ? — Mr.  Fletcher. 

6396.  How  often  has  he  visited  your  works  in  the 
course  of  a  year  } — I  should  think  five  or  six  limes  ; 
perhaps  oftener. 

6397.  There  have  never  been  any  complaints  of 
any  escape  of  gases  from  your  works  in  the  neighbour- 
hood, have  there  ? — There  have  at  times. 

6398.  Were  those  accidental  ? — They  were  acci- 
dental, I  believe. 

6399.  And,  therefore,  probably  unavoidable  ? — We 
do  all  we  can  to  avoid  them. 

6400.  In  the  very  best  managed  works  I  suppose 
leakages  will  occur,  or  cracks  will  arise,  or  a  pot  will 
break,  which  will  cause  an  accidental  escape  ? — Some 
of  the  best  apparatus  is  most  liable  to  cause  a  large 
breakage  ;  glass  pipes  for  instance,  which  are  decidedly 
very  good  things,  are  more  easily  broken  than  other 
pipes. 

6401.  When  an  escape  occurs,  and  damage  ensues, 
what  steps  do  you  take  to  give  any  compensation  for 
damage  done  ? — If  it  was  a  clear  case  we  have  paid 
the  damages. 

6402.  Do  you  employ  a  valuer,  and  the  other  side 
employ  one,  or  is  it  arranged  without  any  difliculty 
between  you  ? — I  think  we  have  only  had  two  clear 
cases,  and  those  have  been  arranged  without  difficulty. 
One  case  of  alleged  damage  we  disputed.  Two 
actions  were  brought  against  us,  which  we  defended, 
and  which  terminated  in  our  favour. 

6403.  Are  you  within  the  limits  of  the  borough  of 
Bristol  ? — No ;  we  are  in  the  parish  of  St.  George, 
Gloucestershire,  outside  Bristol. 

6404.  Are  you  under  an  urban  authority  or  a  rural 
sanitary  authority  ? — An  urban  authority.  The  parish 
of  St.  George  is  an  urban  sanitary  authority. 

6405.  Have  you  taken  any  steps  with  regard  to  the 
waste  in  your  case  ? — No,  we  have  not. 

6406.  Was  there  any  opposition  to  your  works 
being  started  in  the  first  instance  ? — That  was  before 
my  knowledge ;  they  were  started  before  1  was 
acquainted  with  them. 

6407.  How  long  is  it  that  you  have  carried  out 
M.  Mond's  method  of  the  recovery  of  waste  ? — I 
think  about  10  years. 

6408.  Did  you  act  under  an  injunction  hanging 
over  your  heads,  or  what  steps  were  taken  which 
caused  you  to  adopt  Mond's  process  ? — There  were 
complaints  from  the  docks  of  the  water  being 
polluted. 

6409.  Was  it  on  the  action  of  any  authority  that 
you  were  afraid  of  that  you  did  it  ?— The  Corporation 
of  Bristol  complained. 

6410.  Did  they  threaten  an  injunction  ? — It  was 
talked  about,  and  it  was  manifest  that  it  was  a  great 
evil. 

3  withdrew. 
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James  Macteak, 

6411.  {Chairman.)  You  are  the  technical  managing 
partner  of  the  firm  of  Charles  Tennant  &  Co.  ? — I  am. 
My  company  have  works  for  the  manufacture  o£ 
alkali  at  St.  RoUox,  Glasgow,  and  Hebburn-on-Tyne, 
and  for  manures  and  sulphuric  acid,  at  Carnoustie, 
near  Dundee,  the  latter  not  being  under  inspection. 
The  works  are  very  extensive,  as  you  probably  know, 
and  as  will  be  seen  from  the  following  statistics : — 

Raw  Material  used  per  Annum. 

St.  Rollox.  Hebburn. 


Salt  - 
Coals 

Lime  and  chalk 
Pyrites 
Brimstone 
Nitrate  of  soda 
Manganese 


Tons. 
29,000 
127,000 
50,000 
18,000 
800 
400 
6,800 


Tons. 
15,150 
54,899 
27,134 

9,699 

144 
240 


232,000  107,266 


Grand  total  - 

Total  weight  of  products,  not 
including  wastes  or  burnt 
ores       -  - 

Grand  total  - 


347,266  tons. 


37,400  18,200 


55,600  tons. 


Waste  Products. 

St.  Rollox.  Hebburn. 
Tons.  Tons. 

Burnt  ores,  coal  ashes,  alkali 

waste,  estimated  at    -         -    76,000  40,000 


Grand  total    -        -  116,000  tons. 
Cost  of  materials  for  repairs  and 


packages 

Grand  total 
Hands  employed  in  works 
Grand  total 

Wages  paid 

Grand  total 


£42,000  £17,933 


-  £59,933 
1,350  1,000 


2,350 


£80,000  £38,167 
-  £118,167 


Ground  occupied  by  works  in- 
side walls  - 

Total  - 
As  deposit  or  outside  land 

Total 

Grand  total 


Acres.  Acres. 
50  30 
80 

80  21 

-  101 

-  181  acres. 


There  are  two  or  three  points  which  I  should  like 
to  notice  with  reference  to  these  figures.  The  St. 
Rollox  works  were  established  as  far  back  as  1799  ; 
they  began  decomposing  salt  in  1823,  and  the  making 
of  bleaching  powder  in  1799  by  a  former  process  ; 
and  they  began  producing  vitriol  in  1803.  The  Heb- 
burn works  are  comparatively  new,  having  been 
established  in  1864,  but  at  that  time  only  for  the 
decomposition  of  sulphate  of  soda,  which  we  sent  from 
Glasgow.  We  did  not  begin  there  to  decompose  any 
salt  until  1874,  or  to  produce  bleaching  powder  or 
vitriol  until  1 874.  The  St.  Rollox  works  were  originally 
built  a  considerable  distance  from  the  city,  quite  in 


Esq,,  examined. 

the  country  ;  but  now,  owing  to  the  rapid  extension 
of  Glasgow,  they  form  the  centre  of  a  district 
occupied  largely  by  public  wor4?s  and  factories, 
amongst  which  are  glas«  works,  potteries,  and  iron 
works,  all  of  them  consuming  very  large  quantities 
of  fuel.  The  land  around  it  has  of  course  increased 
enormously  in  value  as  building  ground.  A  large 
portion  of  the  land  around  the  works  is  the  property 
of  Messrs.  Tennant.  The  land  surrounding  the 
Hebburn  works  belonging  to  R.  C.  Ellison,  Esq.,  has 
also  increased  very  much  in  value,  and  besides  the 
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buildings  fall  to  the  landowner  at  the  end  of  the  lease. 
I  can  give  the  figui'es  of  that  increase  if  it  is  desired. 
The  St.  Rollox  works  were  erected  specially  for  the 
manufacture  of  bleaching  powder  (invented  by  the 
late  Charles  Tennant),  and  the  utilisation  of  the 
hydrochloric  acid  to  the  utmost  has  been  the  con- 
stant aim.    The  acid  is  measured  twice,  first  as  made 
and  second  as  used.    It  is  collected  in  stone  cisterns 
and  tested  very  carefully  and  the  results  of  the  con- 
densation are  given  in  a  small  table  in  the  syllabus  of 
my  evidence,  those  having  been  calculated  out  of 
the  figures  gone  over  by  myself  and  the  inspector, 
Dr.  Blatherwick.    You  will  notice  that  the  figures 
show  a  condensation  of  99  per  cent.    We  have  made 
of  late  years  99^  per  cent.,  but  I  would  like  to  note 
here  that  the  figures   relating  to    condensation  as 
regards  the  measured  acid  must  be  modified  by  the 
fact  that  it  always  contains  a  small  quantity  of  sul- 
phuric  acid.      Deducting    the    sulphuric    acid  the 
amount  actually  obtained  of  hydrochloric  acid  from 
the  salt  has  been  98|  per  cent.    The  loss  by  leakages 
of  liquid  acid  between  the  two  measurements  has  been 
from  one-half  per  cent,  to  three-quarters.    The  grains 
of  hydrochloric  acid  per  cubic  foot  of  gases  in  the 
chimney  in  1873  were  '22  per  cube  foot,  in  1874  '18,  in 
1875  '18,  and  in  1876  •14;  and  the  loss  per  cent, 
calculated  from  those  figures  has  been  in  1873  '94,  in 
1874  -772,  in  1875  -71,  and  in  1876  -41.    I  put  in 
those  figures  in  order  to  bring  out  a  point  which 
pictures  very  strongly  the  eft'cct  of  the  limit  fixed  by 
the  Act  of  1874  on  different  manufactures.    I  wish 
to  show  clearly  if  1  can  that  while  we  have  done  all 
that  we  could  to  bring  our  chimney  down  to  this 
limit,  it  has  been  very  very  difficult,  that  we  have 
only  done  it  by  a  method  which  1  shall  speak  of 
further  on,  and  that  our  condensation  has  improved 
to  a  very  small  extent,  having  been  as  you  can  see 
very  good  before.    I  am  satisfied  that  our  condensa- 
tion for  the  last  10  years  will  average  fully  98  per 
cent.     In  order  to  obtain  the  best  possible  results 
that  we  can  we  pay  the  men  by  results.    We  have 
been  in  the  habit  always  of  working  small  charges 
and  taking  every  pains  to  obtain  the  largest  quantity 
of  acid,  that  being  for  us  the  most  valuable  product 
(this  does  not  obtain  in  all  alkali  works).    The  large 
chimney  at  St.  Rollox,  which  is  455^  feet  high,  stands 
on  high  ground,  and  was  built  in  1842,  it  was  only 
used  for  a  short  time  for  hydrochloric  acid,  and  for 
many  years  no  gas  of  that  kind  has  been  let  into  it  all. 
A  special  chimney  280  feet  high  was  erected  over 
20  years  ago  for  this  department.    All  those  works 
have  to  be  arranged  in  special  departments  if  they  are 
to  be  well  managed,  and  the  sulphate  of  soda  and  the 
hydrochloric  acid  departments  are  all  in  one,  and 
therefore  at  a  considerable  distance  from  the  others. 
I  have  a  plan  here  which  will  show  the  department 
and  the  position  of  the  special  chimney  {producing  the 
same  and  describing  it  to  the  Commission).    I  am  of 
opinion  that  the  Act  of  1874  bears  very  unequally 
on  manufacturers,  and  more  heavily  in  many  cases 
on  those  who  are  most  anxious   to  condense  well, 
and  who  have  spent  large  sums  of  money  for  what 
in  many  cases  is  little  more  than  an  idea.    I  do  not 
object  to  inspection,  on  the  contrary  I  would  be  much 
pleased  to  see  it  largely  extended  and  made  more 
efficient.     A  very  large  amount  of  the  inspector's 
work  has  at  present  to  be  done  by  the  manufacturer. 
My  firm  at  present  employs  five  chemists  and  two 
f  4 
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J.  Mactear,  lads  at  their  various  works  constantly  testing  the 
Esq.  escapes,  and  besides  that  we  have,  myself  more 
  particularly,  to   give  constant  supervision   to  this 

8  Feb.  1877.  testing.  Without  this  constant  testing  it  would  be 
"  impossible  to  keep  the  escape  down  to  the  "2  grains 
per  cubic  foot  limit.  I  would  submit  a  note  of  the 
testings  which  you  will  find  in  the  appendix  to  my 
evidence,  entitled  "  Chimney  tests  (salt  cake  chim- 
ney") {delivering  in  the  same).  There  is  an  idea 
that  the  Act  of  1874  reduced  the  escapes  from  5  per 
cent,  to  2-0  per  cent.  This  is  an  utter  mistake.  In 
a  few  works  like  our  own,  and  those  of  Messrs.  Chance, 
of  Oldbnry,  the  total  escape  has  been  reduced,  but 
in  many  works  it  has  actually  increased.  I  approve 
higldy  ot  the  fixing  of  a  limit  in  the  chimney  as  being 
a  simple  and  convenient  means  of  getting  at  the 
escapes,  but  as  at  present  carried  out  the  honest 
manufacturer  is  at  the  greatest  disadvantage.  Not- 
withstanding that  our  condensation  is  fully  99  per 
cent,  it  is  quite  impossible  to  keep  our  chimney  escape 
down  to  -2  grains  per  cubic  foot  without  Avhat  I  con- 
sider to  be  a  distinct  evasion  of  the  spirit  of  the  Act, 
namely,  diluting  the  gases  with  air. 

6412.  Wliy  do  j'ou  object  to  that? — This  diluting 
the  gases  Avith  air  I  object  to  most  strongly  for  many 
reasons,  because,  1st,  it  renders  it  much  more  difficult 
to  attain  accurate  tests  of  the  escape  ;  2nd,  it  necessi- 
tates the  consumption  of  more  coal  to  heat  this  air  up 
to  the  average  chimney  temperature  ;  and  3rd,  this 
extra  coal  increases  the  evil  the  air  is  to  cure  by 
giving  off  sulphur  acids  nearly  equal  to  the  reduction 
in  hydrochloric  acid.  If  we  take,  for  instance,  two 
Avorks  of  the  same  capacity  and  class  decomposing  tlie 
same  amount  of  salt,  and  condensing  the  same  amomit 
of  fuel,  Avorking  in  exactly  the  same  way.  No  I  has 
only  one  chimney  into  Avhich  all  the  gases  escaping 
from  the  works  pass,  and  No.  2  has  10  chimneys 
into  only  one  of  Avhich  the  escape  of  hydrochloric 
acid  passes.  It  can  at  once  be  seen  that  on  the 
present  principle  of  rating  escapes  per  cubic  foot  the 
No.  2  works  are  placed  at  an  enormous  disadvantage, 
as  it  is  quite  possible  for  the  No.  1  Avorks  to  send  out 
nearly  10  times  more  weight  of  hydrochloric  acid,  and 
yet  comply  Avith  the  required  limit  of  1874.  As  a 
matter  of  fairness  to  those  manufacturers  Avho  are 
anxious  to  do  well,  the  escape  ought  to  be  taken  on 
the  total  chimney  gases  (that  is  to  say.  if  a  chimney 
limit  is  fixed),  and  I  do  not  think  there  would  then  be 
a  single  work  that  could  not  honestly  comply  with  the 
limit,  because  I  know  of  cases  Avhere  15  per  cent,  of 
the  hydrochloric  acid  has  been  escaping,  and  yet  the 
test  of  the  chimney  has  been  considerably  Avithin  the 
•2  grains  per  cubic  foot.  We  have  spent  A^ery  large 
sums  of  money  in  alterations  and  repairs,  and  Avould 
willingly  do  more  if  we  could  see  Avhat  Avould  be  of 
benefit.  But  we  feel  much  aggrieved  that  after  the 
expenditure  of  lai'ge  sums  of  money,  and  a  large 
amount  of  time  and  attention,  Ave  are  not  rated  as 
being  better  than  those  who  may  be  sending  out  the 
full  5  per  cent.  No  allowance  is  made  at  present 
for  height  of  chimneys  as  causing  dilution,  and  if 
dilution  is  to  be  the  measure,  surely  this  should  be  con- 
sidered, as  it  has  been  seen  from  the  case  of  coke 
OA'ens  that  the  erection  of  a  higher  chimney  has  re- 
duced the  damage  very  miich  indeed.  We  could  not 
comply  Avith  a  more  stringent  limit  per  cube  foot 
Avithout,  as  I  have  already  said,  evasion  of  at  least  the 
spirit  of  the  Act.  We  would  not  object  to  a  i-f-duced 
limit  of  per-centagc,  but  Ave  think  that  the  Act  of 
1874  is  quite  sufficient,  if  carried  out,  to  prevent  all 
nuisance. 

6413.  Would  you  advocate  increased  inspection  ? — 
We  think  increased  insj^ection  is  urgently  requirea. 
and  inspectors  of  a  high  class  are  necessary  ;  also,  that 
all  Avorks  should  be  brought  up  to  the  standard  of  the 
best  Avorks  of  the  present  day  before  further  legislation 
takes  place.  I  spoke  just  now  of  hydrochloric  acid  ; 
it  is  notorious  that  some  Avorks  are  A'ery  badly  con- 
ducted, and  undeniably  do  a  great  amount  of  damage. 
You  will  notice  from  Dr.  Smith's  figures  in  the  in- 
spector's report  for  1871,  as  regards  sulphur  acids 


from  vitriol  chambers,  that  the  escapes  have  varied 
from  under  1  per  cent,  to  27  per  cent.  What  applies  to 
sulphuric  acid  in  that  Avay  applies,  to  a  certain  extent, 
also  to  the  management  of  other  parts  of  the  Avorks. 
A  loAver  limit  of  escape  per  cube  foot  miglit  be  borne 
if  taken  on  the  total  gases  escaping  from  the  Avorks. 
In  the  St.  Rollox  works  the  escape  taken  at  the  extreme 
limit  of  -2  in  the  chimney  containing  hydrochloric  acid, 
is  only  equal  to  "023  on  the  total  chimney  gas,  as  they 
Avould  be  if  led  into  one  chimney,  Avhich  is  the  case  in 
many  AVorks,  but  Avhich  in  our  OAvn  case  is  quite  im- 
possible, OAving  to  the  large  extent  of  ground  covered 
by  the  Avorks.  At  Hebburn  the  method  of  Avorking  is 
different,  and  is  that  of  open  furnaces,  Avith  two  con- 
densers. I  have  plans  here  which  shoAV  the  form  of 
the  furnaces  Avhicli  have  not  been  put  in  evidence  as 
yet,  and  which  jierhaps  you  might  care  to  see.  This 
is  a  plan  Avhich  Avas  prepared  for  some  other  purposes 
so  far  back  as  1886  {producing  apian,  and  describing 
the  same  to  the  Commission.)  What  I  want  to  show 
is  that  there  is  a  form  of  furnace  in  use  Avhich  is  not 
connected  Avith  tlie  chimney  at  all,  and  if  the  chimney 
limit  is  taken,  a  work  using  this  form  of  furnace 
Avould  not  come  under  the  Act  of  1874  as  regards 
the  limit,  but  only  be  liable  to  the  former  Act^  which 
alloAvs  5  per  cent,  of  escape.  I  have  also  the  plan 
of  another  form  of  furnace  which  Ave  work  at  St.  Rol- 
lox, the  tower  being  connected  to  both  pot  and 
roaster  {producing  the  same,  and  descrihing  it  to 
the  Commission.)  The  other  form  is  the  form  Avhich 
Ave  adopt  at  Hebburn,  Avith  this  exception,  that  tlio 
one  tov/er  is  in  connection  Avith  the  chimney,  and  the 
other  tower  is  not.  I  may  say  that  the  close  furnace 
is  used  generally  in  Lancashire,  and  at  our  own  AVorks 
in  Scotland,  and  the  open  furnace  is  used  chiefly  on 
the  Tyne.  There  are  in  these  districts  a  few  of  both 
kinds. 

6414.  May  I  ask  Avhether  you  have  adopted  any  of 
the  improvements  to  Avhich  you  have  heard  reference 
made  in  this  room  for  preventing  escapes  of  gas  ? — 
We  have  not  yet  adopted  any  of  those  improvements 
for  this  special  reason,  that  as  yet  Ave  do  not  consider 
that  tliose  furnaces  have  been  sufficiently  proved  to 
Avarrant  us  in  spending  the  large  amount  of  money 
that  it  Avill  require  to  alter  our  furnaces.  We  have  26 
furnaces  in  Glasgow,  and  we  are  quite  prepared  to 
adopt  the  best  mode  of  furnace  the  moment  it  is  proved 
to  be  so.  The  gases  from  the  roaster  at  Hebburn  only 
pass  to  the  chimney  ;  those  from  the  pan  go  to  a  sepa- 
rate condenser,  and  the  escapes  from  these  are  not 
tested.  I  have  not  examined  these  escapes  so  carefully 
as  1  Avish  to  complete  the  experiments  at  St.  Rollox,  but 
the  chimney  escapes  are  much  lower  than  the  limit  of 
•2.  In  the  chimneys  Ave  haA^e  found  that  the  amount 
of  hydrochloric  acid  varies  A^ery  considerably  in  the 
various  parts  of  the  chimney,  as  does  also  the  speed  ; 
and  cases  have  arisen  Avhere  tAVO  tests  of  speed  in  a 
chimney  haA'e  given,  as  in  the  case  of  Messrs.  Chance, 
the  one  the  double  of  the  other,  and  in  our  own  case 
even  more,  and  in  the  case  of  some  experiments  by 
Dr.  Hobson  and  Mr.  Fletcher  they  vary  considerably 
moi'e.  Mr.  Fletcher's  experiments  show  in  one  case  a 
variation  in  speed  of  from  nothing  up  to  12  feet  per 
second,  so  that  I  point  to  them  in  order  to  show  that 
a  limit  of  '2  in  the  chimney,  while  a  very  good  thing 
in  itself,  and  a  very  safe  Avay  of  testing,  is  not  a  sufli- 
ciently  clear  and  distinct  limit  to  enable  all  Avorks  to  be 
put  upon  the  same  basis.  I  haA^e  made  numerous 
investigations  as  to  gases  escaping  in  chimneys  ar,d 
flues,  and  I  will  hand  in  a  table  of  testings  from  22 
chimneys,  which  Avill  show  the  proportions  in  which 
the  various  gases  exist  in  those  chimneys  {delivering 
in  the  same).  In  connection  Avith  that  table  one  point 
strikingly  brought  out  is  that  our  present  means  of 
getting  at  speeds  are  quite  insufficient.  We  can 
obtain  close  apj^roximations  in  some  cases  to  the 
speeds,  but  more  recent  investigations  show  that  there 
is  nmch  more  air  passing  in  many  cases  than  is  sliOAvn 
by  the  sjiced  indications  as  usually  taken.  We  find 
this  by  testing  the  amount  of  oxygen  passing,  and 
thereby  calculate  the  amount  of  air  which  must  be 
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going  through.  As  to  the  sulphur  gases  escaping, 
if  we  take  the  amount  of  suphur  at  1  per  cent, 
in  the  coal,  which  is  a  verj  low  estimate,  and 
take  the  proportion  also  of  sulphur  escaping  from 
the  vitriol  process,  calculated  at  SO  3,  we  find  it  to 
be  very  little  worth  consideration  compared  with  that 
from  the  coal.  For  instance,  we  burn  at  St.  Rollox 
127,000  tons  of  coal  Avith  1  per  cent,  of  sulphur, 
which  gives  equal  to  1,270  tons  of  sulphur,  3,886  tons 
of  oil  of  vitriol,  or  3,175  tons  of  sulphuric  acid,  the 
oil  of  vitriol  containing  water  besides  sulphuric  acid. 
We  also  use  18,000  tons  of  pyrites  at  47  per  cent,  of 
sulphur.  We  take  the  loss  also  at  1  per  cent.,  which 
we  can  show  to  be  about  our  figure  from  our  tables 
and  we  find  the  amount  escaping  from  the  vitriol 
process  is  84*6  tons  of  sulphur,  260  tons  of  oil  of 
vitriol,  or  211 '5  tons  of  sulphuric  acid,  that  is  per 
year.  The  vitriol  escapes  were  equal  to  ^sth  of  the 
sulphur  from  the  coal,  or  i^g^th  of  all  the  sulphur 
escaping,  equal  to  about  6|  per  cent,  of  total  sulphur 
escaping.  In  connection  with  this  it  is  worthy  of 
note  that  in  the  smoke  from  a  kitchen  fire  there  was 
found  as  much  as  •  13  grains  of  sulphur  per  cubic  foot 
escaping,  equal  to  "32  grains  of  sulphuric  acid.  This 
is  considerably  more  than  the  average  of  the  free  sul- 
phuric acid  in  all  the  chimneys  of  the  St.  liollox 
works.  In  a  manufacturing  city  like  Glasgow  the 
coal  consumption  is  very  large,  and  the  amount  of 
sulphur  gases  poured  into  the  air  is  immense.  There 
are  now,  according  to  the  city  statistics  of  1875  for 
town  and  suburbs,  670,000  inhabitants,  and  assuming 
that  each  consumes  1^  ton  of  coal  per  annum  at  1 
per  cent,  of  sulphur,  this  would  give  10,000  tons  of 
sulphur,  30,600  tons  of  oil  of  vitriol,  or  25,000  tons  of 
sulphuric  acid.  If  we  assume  the  manufacturing  coal 
at  10  times  the  household  coal,  we  have  to  equal 
100,000  tons  of  sulphur,  306,000  tons  of  oil  of  vitriol, 
or  250,000  tons  of  sulphuric  acid.  Compared  with 
these  figures  the  sulphur  escapes  from  the  works  are 
scarcely  worth  mentioning,  and  as  the  hydrochloric 
acid  is  only,  at  its  extreme  point,  barely  one  fifth  of 
the  sulphur  escaping  as  sulphuric  acid  from  the  works, 
I  think  also  it  is  not  worth  considering.  The  experi- 
ments of  Dr.  Richardson  show  that  hydrochloric  acid 
is  not  so  destructive  as  sulphurous  acid,  and  the 
effects  of  this  gas  can  be  seen  all  round  Glasgow, 
where  the  calcination  of  ironstone  is  carried  on  to  an 
enorm.ous  extent.  It  is  worthy  of  note  that  Dr.  Wal- 
lace, chemist  in  Glasgow,  has  calculated  that  in 
one  winter  there  was  enough  ironstone  calcined  in 
one  little  distiict  round  Glasgow  to  produce  20,000 
tons  of  oil  of  vitriol.  It  is  also  worthy  of  note  that 
considerable  quantities  of  sulphate  of  ammonia  and  of 
soda  are  found  escaping  in  the  chimneys,  this  will 
consequently  show  that  a  part  at  any  rate  of  the 
sulphur  acids  have  been  neutralised.  Vitriol  works 
existed  in  Glasgow  about  1798,  and  the  details  that  I 
have  show  that  for  many  years  after  that  the  loss  of  sul- 
phur was  40  or  50  per  cent,  of  that  employed,  the  yield 
of  vitriol  being  little  more  than  half  of  what  we  now 
obtain.  I  introduced  three  years  or  more  ago  an 
apparatus  for  testing  vitriol  chamber  escapes  as  well 
as  other  escapes,  which  proved  highly  successful,  a 
plan  of  which  is  attached  to  my  evidence.  It  has 
been  highly  successful  in  practice,  and  by  its  aid  we 
have  succeeded  in  reducing  very  considerably  the 
sulphur  escapes  from  the  vitriol  chambers  ;  we  have 
also  applied  it,  and  some  other  gentlemen  also,  to 
testing  other  escapes,  hydrochloi'ic  acid  in  chimneys 
and  various  other  things.  I  pointed  out  some  years 
ago  to  Dr.  Angus  Smith,  and  Mr,  Alexander  Chance, 
of  Oldbury,  has  more  I'ecently  confirmed  this  fact,  that 
the  variation  in  the  quantities  in  various  parts  of  a 
chimney  are  very  great,  and  each  chimney  has  its  own 
peculiarities,  I  have  a  table  here  (  producing  the  same), 
which  v/ill  show  graphically  the  variations  during  24 
hours  ;  it  is  divided  into  two  periods,  night  and  day, 
and  it  shows  a  remarkable  thing,  in  which  Mr,  Chance 
also  corroborates  me,  that  the  escapes  during  the  night 
have  been  less  than  during  the  day.  He  and  I  have 
conversed  upon  the  matter,  and  we  have  come  to  the 
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conclusion  that  a  considerable  part  of  the  reason  for  j,  Mactear 
that  is  the  difference  in  the  temperature,  enabling  the         .Esq.  ' 

condensation  to  be  a  little  more  perfect.    The  difter-   ■ 

ences  are  comparatively  slight  in  the  total,  but  still  ^  1^^^- 
they  are  very  marked  when  you  have  them  put  down 
in  that  way.  Although-'the  mere  operations  of  testing 
are  extremely  simple  in  themselves,  they  must  be  con- 
ducted with  the  greatest  care,  and  tax  all  our  ingenuity 
to  obtain  results  of  any  value  as  a  basis  of  calculating 
results.  Dr.  Smith  says  that  about  2-5  grains  of  sul- 
phuric acid  per  cube  foot  go  from  copper  chimneys,  which 
is  fully  10  times  the  amount  going  from  the  St.  Rollox 
chimneys  on  an  average.  I  have  complained  to  Dr. 
Smith  of  the  inequality  of  the  present  system  of  test- 
ing, and  also  of  what  I  consider  to  be  the  loose  wording 
of  the  present  Act.  The  present  Act  reads,  as  far  as 
I  remember  it,  that  there  must  not  be  more  than 
one  fifth  of  a  grain  in  each  "  cubic  foot  of  air,  smoke, 
"  or  chimney  gases  escaping  from  the  works,"  The 
vext  question  between  us  has  been  this :  Are  those 
gases  to  be  measured  at  the  temperature  of  the  air 
outside,  or  at  the  temperature  of  the  chimney,  or  are 
they  to  mean  any  cubic  foot,  and  every  cubic  foot  or 
an  average  ?  I  read  it  that  it  means  the  average  of  all, 
I  do  not  mean  to  say  that  I  think  it  must  be  taken 
as  an  average  of  all  for  a  long  period,  but  I  consider 
that  if  the  inspector  takes  a  test  for  an  hour  or  12 
hours,  during  that  time  the  average  test  of  the  total 
gases  escaping  from  the  works  was  originally  meant  by 
the  Act.  Dr.  Smith,  on  the  other  hand,  says  that  this 
was  not  the  intention  of  the  Act,  but  that  any  cubic 
foot  which  could  be  found  in  the  works  containing 
•2  grains  would  constitute  an  infringement  of  the  Act. 

6415.  That  seems  also  to  be  the  grammatical  con- 
struction of  the  words  of  the  Act  ? — We  found  con- 
siderable difficulty  in  finding  it  out.  W^e  consulted  all 
the  dictionaries  that  Ave  could  lay  our  hands  on,  and 
we  found  that  the  definition  of  "each"  means  "  e\'ery 
"  one  of  any  given  number  separately  considered  or 
"  treated."  In  that  case  it  would  necessitate  the 
taking  of  all  the  cubic  feet. 

6416.  I  think  if  that  had  been  intended  it  would 
have  been  expressed  ;  but  Avill  you  be  so  good  as  to 
go  on  Avith  your  statement  ? — I  tell  you  how  the 
difficulties  occurred.  It  would  be  quite  impossible  to 
prevent  escapes  of  OA-er  "5  grains  of  sulphuric  acid  in 
exit  from  the  chambers.  An  accidental  stoppage  of 
steam  might  raise  this  to  five  grains  before  it  could  be 
observed  and  remedied.  This  accidental  stoppage  of 
steam  may  occur  from  the  condensed  Avater  in  the 
pipes  preventing  the  action  of  the  steam  pipes  CA'en  in 
the  A^ery  best  regulated  Avorks.  That  might  easily  be 
obtained  as  an  aA-erage,  but  the  starting  or  stopping  of 
the  plant,  or  a  repair,  Avould  raise  the  escape  over  this 
figure,  I  do  not  think  that  the  nitrogen  oxides  require 
a  limit  at  all.  If  the  Gay  Lussac  (or  recovery)  towers 
are  employed,  as  they  always  should  be,  the  escape  is 
so  small  as  to  be  scarce  Avorth  considering,  and  at  least 
in  cases  of  cities  like  Glasgow  it  oxidizes  the  organic 
matter  or  albumenoid  ammonia  in  the  air,  and  renders 
Avhat  Dr.  Smith  calls  this  "  measurer  of  sewage  in  the 
"  air  "  quite  innocuous,  I  would  also  mention  that  a 
considerable  portion  escapes  simply  as  nitrogen  in  the 
process.  The  tables  in  Dr,  Smith's  Seventh  Annual 
Report  are  perhaps  the  most  interesting  and  instructive 
information  that  ever  yet  has  been  published  on  the 
question  of  the  purity  of  the  air,  and  show,  I  think,  that 
the  mere  combustion  of  coal  lias  more  to  do  with  the 
impurities  than  any  other  cause,  except  the  close  pack- 
ing of  the  population  of  large  cities.  Black  smoke  can 
easily  enough  be  prevented  in  steam  boiler  furnaces 
but  not  so  in  many  others,  and  especially  in  those  of 
the  alkali  manufacture.  In  St,  Rollox  we  have  about 
200  fires  or  furnaces.  These  are  attached  to  high 
chimneys  so  as  to  deliver  the  smoke  at  a  great  elevation. 
Were  each  furnace  to  have  a  small  separate  chimney 
the  eye  might  be  pleased  with  each  chimney  by  itself, 
while  the  smoke  would  not  be  less ;  it  Avould  be 
delivered  at  a  much  lower  level  and  be  a  greater 
nuisance  than  at  present, 

6417.  What  evidence  do  you  wish  to  give  Avith 
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J.  Mactear  regard  to  the  method  of  dealing  with  alkali  waste  ? — 
Jisq.  '  The  difficulty  of  dealing  with  alkali  waste  has  been 
  one  which  has  given  me  and  my  predecessors  much 

8  Feb.  1877.    anxiety  and  has  received  a  great  deal  of  attention.  We 
'  expended  many  thousand  pounds  in  trying  to  drain  the 

ground  by  means  of  mines  run  deep  down  in  the 
rock,  so  as  to  intercept  the  springs  of  water  that 
might  rise  through  the  waste,  and  dissolve  the  sul- 
phur compounds.     Notwithstanding  this  drainage  of 
the  ground  large  quantities  of  yellow  liquor  are  pro- 
duced, and  were  for  many  years  allowed  to  flow  into 
the  river  Kelvin  by  way  of  a  burn  called  the  Pinkston 
Burn.    This,  however,  gave  rise  to  a  nuisance,  and  at 
considerable  expense  a  pipe  was  laid  ficom  the  works 
to  the  river  Clyde  (about  a  mile  and  a  half  distant) 
and  the  hquor  run  off  during  floods  in  the  river.  For 
many  years  no  connection  has  existed  with  the  Pinkston 
Burn.    In  the  year  1868  Mond's  process,  slightly 
modified,  was  adopted,  the  yellow  liquor  being  used 
instead  of  water  for  exhausting  the  oxidized  waste. 
This  process  worked  very  well,  but  it  had  in  the 
position  of  our  works  two  defects.    In  the  first  place, 
we  could  not  use  up  aU  the  yellow  liquor,  and  in  the 
second  place,  it  gave  considerable  quantities  of  sul- 
phuretted hydrogen,  while  the  air  was  being  forced 
through   the  waste  in  the  oxidizing  pi'ocess  ;  and 
complaints  of  the  smell  having  been  made  owing  to 
our  being  closely  surrounded  by  buildings,  those  com- 
plaints coming  from  the  medical  officer  of  health  of 
Glasgow,  who  was  then  medical  ofiicer  of  the  fever 
hospital   which   is   close   to   our  works,  we  were 
led   to  adopt  a   different  method  of  dealing  with 
this  drainage.    I  took  out  a  patent  in  1871  for  a 
process  which  has  superseded  Mond's  and  which  has 
been  highly  successful  in  dealing  Avith  these  yellow 
liquors  from  our  waste  heaps,  enabling  us  to  work  up 
the  whole  of  the  drainage  with  slight  exceptions  in  the 
case  of  excessive  rainfall,  when  the  quantity  of  liquor 
of  a  very  dilute  strength  becomes  more  than  our 
present  apparatus  will  deal  with.    Increased  plant  is 
now  nearly  completed,  which  will  prevent  entirely  these 
weak  liquors  now  going  into  the  I'iver.    We  produce 
about  1,200  tons  of  recovered  sulphur  per  annum,  our 
largest  amount  in  one  week  having  been  37  tons. 
There  are  considerable  variations  in  the  amount  of  the 
drainage  liquors  which  accounts  for  the  variation  in 
the  amount  made.    In  all,  avo  have  made  some  9,000 
tons  of  sulphur,  of  which  over  6,000  tons  have  been 
made  by  my  process.     The  cost  of  recovering  the 
sulphur  is  about  65s.  per  ton,  not  charging  anything 
for  hydrochloric  acid,  but  including  cost  of  repairs, 
&c.,  and  yields  at  the  present  time  a  much  larger 
profit  per  ton  of  acid  used  in  the  manufacture  than 
from  the  manufacture  of  bleaching  powder,  being 
equal  to  nearly  20s.  per  ton  of  salt  used  in  pro- 
ducing the  acid.   I  have  recently  improved  the  process 
and  expect  to  be  able  to  reduce  the  cost,  and  increase 
the  quantity  very  considerably,  and  also  to  do  away 
with  the  necessity  of  running  any  of  the  liquors,  even  in 
the  most  excessive  rainfalls,  into  the  Clyde.  This 
process  has  been  entirely  successful  in  preventing 
nuisance  and  removing  all  cause  of  complaint.  At 
our  Hebburn-on-Tyne  works  the  waste  is  shipped  to 
sea  as  is  customary  in  that  district. 

6418.  Why  do  you  ship  it  there.  If  }  ou  make  a 
profitable  use  of  it  in  one  works  why  cannot  you 
make  a  profitable  use  of  it  in  the  others  ? — Because  it 
has  not  happened  till  very  recently  that  it  has  paid 
better  to  make  sulphur  than  make  bleaching  powder, 
and  we  are  bleaching  powder  manufacturers  specially. 

6419.  Do  you  contemplate  making  the  same  use 
of  it  at  Hebbui'u  ? — No,  we  do  not. 

6420.  If  you  increase  the  quantity  very  much  I 
suppose  you  reduce  the  value? — Yes,  partly  that,  and 
also  there  is  this  to  be  considered,  that  if  you  deposit  your 
waste  on  the  ground,  unless  you  have  holes  to  fill  up 
and  thereby  make  the  ground  of  use  for  the  future, 
you  must  raise  the  waste  in  large  mounds  and  thereby 
ruin  your  };round.  On  the  Tyne  ground  is  getting 
very  valuable  indeed,  and  the  advantage  of  sending 
the  waste  to  sea  is  that  you  do  not  cumber  your  land, 


and  you  get  rid  of  a  very  great  nuisance.  I  would 
like  to  call  the  attention  of  the  Commission  to  a 
method  of  dealing  with  sulphuretted  hydrogen^  which 
has  been  invented  by  Mr.  W.  Weldon,  and  which  I 
think  from  what  he  has  told  me  is  likely  to  come  into 
extensive  use  ;  it  consists  in  passing  alternately 
sulphuretted  hydrogen  and  air  through  oxide  of  iron 
suspended  in  water,  and  yields  a  mixture  of  oxide  of 
iron  and  sulphur.  He  has  told  me  that  his  experi- 
ments have  been  very  successful  in  that  direction.  I 
have  also  a  patent  for  a  method  of  manufacturing  black 
ash  which  reduces  the  waste  by  from  25  per  cent,  to 
30  per  cent.,  at  the  same  time  reducing  the  consump- 
tion of  fuel  very  considerably,  nearly  20  per  cent., 
increasing  the  output  of  the  furnaces  very  largely, 
from  60  to  70  per  cent.  This  process  is  being  rapidly 
adopted  by  the  trade.  Although  it  does  not  reduce 
the  sulphur  it  reduces  the  quantity  of  the  waste,  and 
so  renders  it  more  easily  dealt  with  or  disposed  of, 
the  reduction  in  quantity  being  about  25  to  30  per 
cent. 

6421.  What  have  you  to  say  to  the  health  of  the 
men  employed  in  those  works  ? — As  to  the  health  of 
the  men  it  is  in  my  opinion  as  good  as  that  of  any 
employed  in  general  manufacturing  operations.  Those 
we  employ  are  not  by  any  means  of  a  settled  class,  but 
moving  from  place  to  place  a  good  deal ;  many  of 
them  are  discharged  soldiers.    We  have  one  man  in  our 
works  who  served  for  a  very  longtime  in  Africa,  some 
12  or  15  years  I  think.    I  submit  a  series  of  tables 
(delivc9i?iff  in  the  same),  which  show  the  length  of 
time  that  they  have  been  employed  by  us,  and  the 
average  age  of  the  men  in  the  various  departments, 
and  also  the  average  age  of  all  the  men  employed.  I 
would  Avish  to  explain  with  reference  to  these  figures 
that  in  consequence  of  the  shifting  character  of  the 
men  I  haA^e  thought  it  advisable  to  eliminate  that 
effect  as  much  as  possible,  by  taking  only  into  the  cal- 
culation those  men  who  have  been  employed  by  us 
more  than  five  years.    I  have  given  in  the  tables  the 
number  of  men  who  have  been  employed  under  five 
years,  so  that  you  can  draw  your  own  conclusions.  If 
you  look  at  the  figm-es  at  the  bottom  of  the  pages  you 
Avill  see  the  effect  of  this.    In  the  vitriol  department, 
of  the  men  who  have  been  more  than  five  years  in 
our  employ,  28*8  per  cent,  have  been  over  20  years, 
the  average  age  being  54  years.    We  have  one  man 
Avho  has  been  48  years  in  that  dejjartment,  and  one 
man  38  years.  Two  of  the  men  Avho  died  recently  had 
been  there  even  for  considerably  longer  periods.  In 
the  sulphate  of  soda  department,  where  the  hydro- 
chloric acid  is  evolved,  treated  in  the  same  Avay,  Ave 
have  40  per  cent,  over  20  years,  one  man  has  been 
there  43  years,  one  40  years,  one  36  years,  and  others 
a  smaller  number  of  years.    In  the  bleaching  poAvder 
department,  which  has  usually  been  considered  to  be 
the  most  severe  on  the  health  of  the  men,  the  figures 
show  conclusively  that  it  is  not  so,  for  the  number  of 
men  Avho  haA'e  been  in  our  employ  for  over  20  years, 
treated  in  the  same  way,  is  40-4  per  cent.,  the  average 
age  being  50  ;  and  there  are  three  men  who  have  been 
employed  34,  35,  and  36  years  respectively,  who  have 
been  employed  during  all  that  time  in  packing  the 
bleaching  poAvder,  the  most  severe  operation  of  all. 
The  next  table  shows  the  number  employed  at  the 
manganese  recovery  process,  which  was  only  instituted 
about  1854,  and  which  is  a  process  which  has  no 
noxious  vapour  connected  with  it.     In  the  alkali 
department  the  men  are  exposed  to  a  considerable 
amount  of  heat,  and  very  often  while  they  are  heated 
they  drink  large  quantities  of  water,  and  there  the 
per-centage  of  men  who  have  been  over  20  years, 
treated  in  the  same  manner  as  before  is  351,  gome  of 
them  having  been  as  much  as  49  years  in  our  employ. 
The  next  department  is  the  soap  department,  where 
the  men  are  not  exposed  to  noxious  va,pours ;  we  have 
10  men  who  have  been  there  under  five  years,  three 
men   Avho  have  been  from  five  to  ten  years,  and 
five  men  who  have  been  over  20,  forming  62  per 
cent.    I  think  it  is  scarcely  worth  while  referring  to 
those.     Amongst  the  ordinary  daily  labourers  and 
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mechanics,  and  what  we  call  the  "  Repairs  and  Sun- 
dries Department,"  treated  in  the  same  way,  the  per- 
centage of  men  who  have  been  over  20  years  is  2o'3. 
In  this  department,  o£  course,  the  men  are  employed 
sometimes  for  a  day  and  sometimes  only  for  a  few  hours. 
The  final  table  shows  the  total  of  all  the  men  in  our 
employment,  namely  1,350  men,- and  those  who  have 
been  over  20  years  in  our  employment  amount  to 
30"69  per  cent.,  eliminating  again  those  under  five 
years.  1  wish  to  make  it  clear  that  we  have  taken 
out  those  under  five  years.  These  tables  refer  to 
St.  RoUox  works  alone. 

6422.  What  have  you  to  say  in  regard  to  the 
mortality  of  the  district  of  Glasgow  ? — As  to  the 
mortality  of  the  district  of  Glasgow,  in  which  the 
greater  part  of  the  chemical  works  are  situated,  some 
interesting  facts  are  obtained  from  the  Tables  given  in 
the  City  Chamberlain's  Report  in  1869.  In  a  Paper 
read  before  the  Philosophical  Society  of  Glasgow,  he 
gives  a  Table  of  the  infantile  mortality  in  districts 
which  are  shown  on  a  map  which  I  have  here  {pro- 
ducinrf  the  same),  and  the  figures  there  ai'e  remarkably 
striking.  Whilst  the  average  of  the  whole  of  the  dis- 
trict is  47'48  the  deaths  in  the  Central  and  the  High 
Church  districts,  which  closely  surround  our  works,  are 
respectively  38"48  and  39"15.  In  the  Clyde  district, 
Avhich  runs  along  the  river,  it  is  56"81.  In  Hutcheson 
Town  on  the  south  side  of  river,  which  is  altogether 
fi  ee,  you  may  say  from  works  of  any  kind  it  is  55  •  ; 
and  in  Anderton,  a  crowded  district  with  two  or  three 
works,  it  is  54'.  The  report  says  :  ''It  will  be  found 
"  to  range  from  56'81  in  the  Clyde  district  down  to 
"  38'48  in  the  central  district.  And  few  readers  will 
'•  be  prepared  for  another  of  those  peculiarities  so 
"  continually  presenting  themselves,  that  while  the 
"  aggregate  amount  of  deaths  in  the  Central  and  High 
"  Church  districts  is  in  each  very  much  greater  than 
"  in  any  other  district  of  the  city,  the  rate  of  infantile 
"  mortality  is  likewise  in  each  the  lowest  of  them 
«  all." 

6423.  That  seems  to  tell  in  your  favour  as  far  as 
the  infantile  mortality  is  concerned  ? — Yes ;  it  has 
been  pointed  out  also  by  Mr.  Watson,  the  City  Cham- 
berlain, in  various  reports,  that  "  100  years  ago,  when 
'•  tiie  Factory  system  could  not  be  to  blame,  nor  was 
"  our  population  in  any  way  so  dense  as  now,  the 
"  infantile  mortality  exceeded  that  of  the  present 
"  time."  The  infantile  deaths  under  one  year  are 
almost  invariably  just  one  half  tliat  of  the  total  deaths 
under  five  years.  I  give  that  on  Mr.  Watson's  autho- 
rity. As  regards  the  Hebburn  and  Tyne  district,  the 
reports  of  Dr.  Spear  and  others  give  much  better  than 
I  can  the  facts  as  regards  that  district.  I  have  a 
report  from  Dr.  Spear  here,  written  to  the  chairman 
of  the  local  board  of  health  at  Hebburn,  Avho  is  one 
of  our  partners,  and  I  have  a  letter  which  I  shall  read, 
if  you  will  allow  me,  and  it  is  as  follows  :  "  Health 
"  Officers  Department,  Central  Hall,  South  Shields, 
"  22  January  1877.  My  dear  sir.  In  reply  to  your 
"  letter  of  yesterday's  date,  I  have  much  pleasure  in 
"  forwarding  you  the  accompanying  statistics.  They 
"  require,  perhaps,  a  little  explanation ;  and  with 
"  reference  to  those  for  the  last  year,  I  must  say,  that 
"  as  I  have  only  as  yet  had  time  to  go  over  the 
"  returns  roughly,  they  may  be  open  to  some  slight 
"  correction.  I  have  not  quite  made  up  my  mind,  too, 
"  as  to  the  popidation.  For  the  purposes  of  these 
"  statistics  I  have  put  it  at  8,000,  but  before  issuing 
"  my  yearly  report  I  intend  making  further  inquiries 
"  on  this  point,  and  an  alteration  in  this  estimate  may 
"  be  required.  It  was  estimated  for  my  report  of 
"  1875  at  9,000.  No  correction  of  this  kind,  how- 
"  ever,  can  alter  the  fact  that,  during  the  last  two 
"  years,  and  especially  during  the  last  year,  there 
"  has  been  an  extraordinary  reduction,  both  in  the 
"  mortality  rates  and  in  sickness ;  and  this  is  all 
"  the  more  satisfactory,  as  it  is  chiefly  in  the  pre- 
"  ventible  diseases  that  the  reduction  is  most  ap- 
"  parent.  I  have  not  yet  had  time  to  analyse  the 
"  returns  completely,  but  I  find  that  whilst  durin"' 
"  1875,  75  deaths  were  registered  from  the  seven 

Gg  2 


"  principal  zymotic  diseases,  this  being  a  reduction 
"  compared  with  the  year  preceding,  during  1876 
"  only  36  such  deaths  were  recorded.  Seventeen  of 
"  these  36  are  ascribed  to  autumnal  diarrhoea,  and,  so 
"  far  as  I  can  yet  see,  this  is  the  only  unsatisfactory 
feature  of  the  year's  mortality.  Summer  diarrhoea 
"  is,  in  my  opinion,  attributable  to  the  emanations 
"  generated  by  the  action  of  heat  and  moisture  from 
"  decomposable  refuse,  for  example,  our  privies  and 
"  ashpits ;  and  the  fact  that  the  disease  comes  only  in 
"  the  summer,  and  bears  a  distinct  relation  in  its  pre- 
"  valence  and  intensity  to  the  heat  of  the  atmosphere, 
"  must,  I  think,  be  taken  as  conclusive  that  chemical 
"  fumes  have  nothing  to  do  with  it,  as  some  have  sup- 
"  posed.  The  diminution  in  the  amount  of  typhoid 
"  fever  has  been  remarkable,  and  is  a  subject  of  con- 
"  slant  comment  with  Dr.  McColl.  During  the  last 
"  five  months  of  1874,  32  deaths  from  this  disease 
"  were  registered ;  during  the  whole  of  1876  only  six. 
"  The  decrease  in  the  amount  of  infant  mortality  is  so 
"  great,  that  at  present  I  must  reserve  my  opinion  as 
"  to  its  cause.  Last  year  (1875)  it  showed  some 
"  decline;  it  was  then  estimated  by  the  number  of 
"  deaths  amongst  infants  under  one  year  of  age  to 
"  the  registered  births  equal  to- 241  per  1,000  ;  this 
"  year,  1876,  the  corresponding  rate  is  134  per  1,000. 
"  (It  would  be  interesting  to  know  whether  chemical 
"  gases  have  greatly  diminished  in  quantity.)  You  will 
"  see  that  the  rates  for  years  previous  to  1874  relate 
"  to  the  '  South  Shields  Registration  District.'  This 
"  district  includes  Hebburn,  Jarrow,  a  small  portion 
"  of  South  Shields,  and  a  rural  district,  Hedworth, 
"  and  Monckton.  I  have  not  the  means  of  separating 
"  the  returns  of  the  several  districts  for  these  earlier 
"  years.  It  must  be  said,  too,  that  they  are  open  to 
"  some  correction  for  deaths  that  occurred  in  the 
"  workhouse,  the  workhouse  to  which  paupers  of  the 
"  district  are  removed,  being  beyond  the  registration 
"  boundary.  I  hope  I  have  not  gone  too  much  into 
"  details,  or  wearied  you  ;  you  know  it  is  a  subject  on 
"  which  I  take  great  interest,  and  1  must  say  I  am 
"  rather  proud  of  the  decrease  in  the  death  rate,  if  it 
"  can  only  be  maintained,  as  I  believe,  with  proper 
"  sanitary  measures  it  may  be.  If  I  can  be  of  any 
"  service  to  you  further,  it  will  be  a  pleasure  to  me." 

6424.  Does  not  all  this  show  that  during  the  last 
year  or  two  the  place  has  been  exceptionally  healthy, 
and  there  have  been  no  particular  changes  in  the 
trade,  have  there  ? — There  have  been  very  distinct 
changes  in  the  ti-ade. 

6425.  We  have  liad  evidence  at  great  length,  and 
with  a  breadth  and  generality  of  view  very  much 
exceeding  the  letter  which  you  have  read  to  us  ? — 
'J'his  only  has  reference  to  the  special  district  of 
Hebburn,  which  immediately  surrounds  our  works. 

6125.  Next  year  it  may  be  a  bad  year? — Possibly 
so  ;  but  the  peculiarity  that  these  figures  show  is  Lliis  : 
we  began  to  decompose  salt  in  1874,  and  since  that 
year  the  death  rate  has  steadily  come  down,  while 
the  decomposition  of  salt  has  steadily  increased,  as 
has  also  the  production  of  sulphuric  acid.  If  you 
will  allow  me,  I  will  hand  in  the  following  table : — 

Hebburn. 

Mortality  Statistics. 

Annual  Death  Rate  to  1,000  Persons  living  in 
recent  years.    (Deaths  from  all  causes.) 
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Infant  mortality,  estimated  by  the  number  of  deaths 
under  one  to  births  registered,  was,  in  1875,  equal  to 
241  per  1,000;  in  1876,  to  134  per  1,000,  the  average 
in  England  being  about  158.  We  consider  that  there 
is  no  doubt  that  overcrowding,  and  the  general  neglect 
of  cleanliness,  and  even  of  the  commonest  sanitary 
precautions,  are  generally  the  cause  of  the  high  rate 
of  mortality  in  the  Hebburn  district.  This  has  been 
very  vv^eU  got  out  by  investigation. 

6427.  {Professor  Roscoe.)  You  have  told  us  that 
the  result  of  your  experiments  upon  chimneys  has 
been  to  show  that  there  are  considerable  variations  in 
the  amount  of  air  in  the  gases  going  up  them.  Do 
you  agree,  or  not,  with  the  evidence  which  has  been 
given  by  previous  witnesses,  that  the  inspector,  when 
he  finds  an  increased  quantity  of  gas  going  up  any 
chimney,  is  able  to  detect  the  cause  of  it  in  some 
escape  which  probably  had  been  unknown  to  the 
manufacturer ;  oj",  in  other  words,  that  the  chimney 
escape,  in  spite  of  those  variations,  is  a  test  which,  in 
the  main,  you  can  rely  upon  ? — Clearly,  with  this 
limitation,  that  you  must  investigate  specially  the 
chimney  for  each  work.  You  find,  for  instance,  in  a 
work  that  you  have  a  chimney  with  four  flues  going 
in  at  the  bottom  ;  but  into  only  one  of  those  flues 
possibly  hydrochloric  acid  is  going.  You  have  in  this 
chimney  four  distinct  currents  coming  from  those 
fines,  and  those  currents  do  not  mix  until  they  have 
gone  up  a  certain  distance.  My  experiments  show 
that  in  some  cases  they  do  not  mix  even  at  the  top  ; 
you  must,  therefore,  test  each  chimney  by  itself.  You 
cannot  draw  a  conclusion  from  one  single  testing 
without  having  investigated  all  the  circumstances 
attending  it. 

6428.  You  tell  us  that  you  have  only  one  chimney 
into  which  hydrochloric  acid  goes  ? — I  do, 

6429.  Does  your  practical  experience  agree  with 
that  of  other  witnesses,  that  the  inspector  does  practi- 
cally tell  you  when  you  are  going  wrong,  and  that 
your  chimney  tests  also  tell  you  when  you  are  going 
wrong  ? — I  should  modify  that  by  saying  that  our 
chimney  tests  do  tell  us,  because  we  are  in  the  habit 
of  testing  our  chimney  twice  every  day. 

6430.  Does  the  inspector's  test  tell  you  when  you 
are  going  wrong  ? — Yes,  it  would  when  he  tested  the 
chimney ;  but  as  we  are  testing  the  chimney  every 
day  we  find  out  when  we  are  going  wrong  when  he 
does  not,  because  the  inspector's  visits  are  very  seldom 
compared  with  our  testings. 

6431.  How  frequently  does  he  visit  you? — In  last 
year  about  40  visits  were  made. 

6432.  ( Chairman.)  I  suppose  that  a  discreet  inspec- 
tor would  visit  least  frequently  the  best  conducted 
works  and  vice  versa  ? — Yes,  we  have  instituted  lately 
a  complete  system  of  testing  for  our  own  guidance, 
and  we  find  that  our  tests  are  even  more  reliable  than 
his  as  an  indication  of  our  actual  working. 

6433.  {Professor  Roscoe.)  You  say  that  there  is  a 
great  want  of  more  inspection  ? — Yes. 

6434.  Do  I  understand  you  to  mean  that  daily 
testing  is  part  of  the  inspector's  work  ? — I  should  say 
that  finding  out  improper  escapes  was  an  inspector's 
work  specially ;  I  say  that  in  my  daily  testings  I  find 
them  out,  and  by  our  finding  them  out  we  can  do 
without  a  very  considerable  amount  of  inspection 
which  might  otherwise  be  required. 

6435.  Still  it  is  for  your  own  advantage,  and  not  for 
the  inspector's  advantage,  that  you  do  it  ? — Clearly  ; 
except  that  it  necessitates  a  very  considerable  staff. 

6436.  Still  you  find  it  answer  your  purpose  to  do 


so  ? — We  find  that  it  answers,  but  we  certainly  do  not 
find  it  pay. 

6437.  I  think  you  stated  that  the  Act  of  1874 
presses  more  on  tlie  careful  manufacturer  than  upon 
any  other ;  might  I  ask  you  to  explain  what  you  mean 
by  that  ? — My  experience  has  been  that  those  gentle- 
men who  have  taken  the  greatest  care  to  investigate 
their  escapes,  and  who  have  shown  the  greatest 
willingness  to  do  all  that  is  required  by  the  inspector, 
and  to  exhibit  all  their  tests,  have  to  a  certain  extent, 
to  use  a  Scotch  proverb,  "  given  them  a  stick  to  break 
"  their  own  backs."  We  have  found  distinctly  that 
those  tests  have  been  used  against  us.  I  do  not,  how- 
ever, think  that  that  is  a  disadvantage.  We  wish,  as 
far  as  we  ourselves  are  concerned,  to  condense  well, 
and  to  have  it  pointed  out  when  we  do  not  do  so. 

6438-9.  In  other  words,  if  you  had  not  condensed  so 
well  you  think  that  you  might  have  sent  up  a  large 
quantity  of  hydrochloric  acid  without  its  having  been 
found  out  ? — I  know  we  could  if  we  had  wished  to  do 
so. 

6440.  That  being  the  case,  Avhat  proposal  do  you 
make  with  respect  to  the  stopping  of  such  escape  in 
the  case  of  persons  who  are  not  as  conscientious  as 
you  are  ? — I  think,  with  the  previous  witnesses,  that 
we  require  a  larger  stafi"  of  inspectors ;  but  further 
than  that,  I  think  that  all  manufacturers  should  be 
made  to  test  their  chimneys  regularly  day  by  day.  I 
do  not  think  with  some  gentlemen  that  this  would  not 
be  carried  out  conscientiously,  in  the  majority  of  cases 
I  think  it  would  be,  if  not  in  all,  because  you 
have  not  only  to  deal  with  the  manufacturers  on  this 
question,  you  have  to  deal  with  a  large  number 
of  young  gentlemen,  young  chemists  who  have  their 
professional  reputation  to  regard,  and  they  would,  I 
think,  in  very  few  cases  wink  at  an  evasion  of  the 
Act  by  giving  a  wrong  result.  Such  has  been  my 
experience,  but  I  do  not  recommend  you  to  rely  upon 
that. 

6441-2.  Do  you  think  that  such  a  mode  of  testing 
could  be  made  compulsory,  and  that  it  could  be 
insisted  upon? — I  think  fairly  enough  ;  in  most  of  the 
well  conducted  works  they  do  test  regularly.  We 
ourselves  spend  rather  over  500/.  a  year  in  testing 
escapes  alone. 

6443.  But  you  would  still  further  overcome  the 
difiiculty  from  which  you  suffer,  and  which  you  have 
so  properly  laid  before  us,  namely,  the  fact  that  you 
have  been  complained  of  frequently  for  being  above 
the  Act  of  1874  ;  and,  moreover,  you  would  be  unable 
even  to  accomplish  what  you  are  now  doing  if  you 
did  not  dilute,  which  you  consider  to  be  an  evasion 
of  the  spirit  of  the  Act.  How  is  this  to  be  stopped 
or  avoided  ? — Pardon  me,  I  do  not  think  I  have  said 
that  we  have  been  complained  of.  I  am  not  aware 
of  one  single  complaint. 

6444-5.  I  understood  you  to  say  that  the  inspector 
had  found  fault  with  you  on  some  occasions? — He 
has  never  found  fault  with  us.  The  matter  has  been 
a  question  of  amicable  discipline  between  us  since 
the  passing  of  the  Act.  Previously  to  the  passing  of 
the  1874  Act  Mr.  Muspratt  and  myself  urged  very 
strongly  this  very  view  upon  the  manufacturers.  We 
urged  it  strongly  at  a  meeting  of  the  association  but 
we  were  overruled.  It  was  said,  this  Act  is  an  Act 
which  will  most  likely  settle  the  question,  which  will 
not  have  to  come  up  again  ;  but  we  were  beaten 
upon  it,  and  they  would  not  raise  that  point  at 
all.  We  agreed  to  it,  and  to  carry  out  any  new 
limit  such  as  this  in  order  perfectly  to  satisfy  the 
other  manufacturers,  and  the  I'esult  was  that  when 
the  Act  came  into  force,  and  for  some  months  pre- 
viously to  it.  Dr.  Smith,  Dr.  Blatherwick,  and  myself 
spent  an  enormous  amount  of  time  and  labour  over 
this  subject,  and  we  were  almost  completely  beaten. 
My  view  at  one  time,  and  I  told  it  to  Dr.  Smith  who 
made  the  complaint,  was  that  we  could  not  comply 
with  this  Act  at  all,  and  it  was  only  then  that  we 
made  up  our  minds  to  dilute  the  gases  with  air  as  we 
have  done  ;  which,  whilst  it  has  succeeded  in  bringing 
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US  down  to  the  limit,  I  most  decidedly  do  not  consitler 
was  intended  in  the  Act  at  all. 

6446.  Have  you  any  proposal  to  make  by  which 
such  a  distinct  evasion  of  the  spirit  of  the  Act  should 
be  prevented  or  avoided  ? — I  have  not,  unless  in 
cases  where  there  is  no  hardship  or  no  difiiculty  in 
making  a  manufacturer  divide  his  gases  into  various 
chimneys,  those  cases  do  arise  ;  but  you  have  in  the 
case  of  a  salt  cake  manufacturer  only,  the  same  difficulty 
where  he  could  not  divide  his  gases,  and  where  it 
I  might  be  a  very  great  hardship  indeed  to  fix  on  him 
this  limit  without  dilution. 

6447-8.  Can  you  explain  how  the  escape  of  15  per 
I  cent,  which  you  have  mentioned  could  be  allowed  to 
!  go  on  under  the  Act  of  1863,  even  although  the  test 
of  the  chimney  were  below  "2  per  cubic  foot  ? — It 
coidd  not  be  allowed  to  go  on  under  the  Act  of 
1863,  but  the  methods  of  testing  for  the  per-centage 
of  escape  are  very  difficult,  they  require  a  very  con- 
siderable amount  of  time  and  they  require  a  very 
great  amount  of  technical  knowledge,  and  those  means 
are  so  ditBcult  that  the  limit  of  -2  in  the  chimney 
was  partly  fixed  for  the  purpose  of  enabling  the 
testing  to  be  more  conveniently  done,  and  no  doubt 
it  liad  this  effect,  that,  assuming  that  the  limit  of  •£ 
in  the  chimney  is  correct,  and  that  the  testing  of  the 
chimney  is  regularly  done  for  the  amount  of  escape, 
if  there  is  a  sufficient  quantity  of  other  gases  escaping 
in  the  chimney  a  very  large  quantity  of  hydro- 
chloric acid  may  pass,  whilst  the  test  of  the  chimney 
may  be  very  low. 

6449-50.  You  are  aware  that  the  Act  of  1874  does 
not  override  the  Act  of  1863,  and  if  it  is  the  fact 
that  in  any  works  such  an  amount  as  15  per  cent, 
was  escaping,  the  works  would  come  under  the 
penalties  of  the  Act  of  1863  ? — Clearly,  but  you  must 
yourself  find  them  out ;  and  I  say  you  have  not  found 
them  out. 

6451.  You  agree  with  Mr.  Cross  that  it  is  almost 
impossible  to  lay  an  information  under  the  Act  of 
1863? — No,  I  do  not;  but  I  think  it  has  very  re- 
markable defects  indeed. 

6452.  (Chairmmi.)  I  presume  that  the  practical 
tests  are  those  referred  to  in  tiie  Act  of  1 874  ? — Yes  ; 
and  those  have  been  so  easily  applied  that  they  have 
been  made  the  standard  tests,  and  I  think  rightly  so  ; 
but  the  application  of  the  limit  of  the  Act  of  1874 
requires  a  careful  examination  of  each  work  to  ascer- 
tain how  much  per  cubic  foot  in  the  chimney  is  equi- 
valent to  an  escape  of  5  per  cent,  under  the  former 
Act. 

6453-4.  It  was  necessary  under  the  Act  of  1863, 
otiierwise  how  could  the  inspector  send  his  return  that 
you  were  working  up  to  2  per  cent,  or  1  per  cent., 
or  that  your  escape  was  5  per  cent.,  as  we  find 
noticed  constantly  up  to  1874  in  the  inspector's 
returns  ? — I  know  that  they  have  done  so,  and  I  have 
extracted  them  with  this  result,  that  in  the  year  1864 
our  escape  was  "0089  per  cent.,  next  year  it  was  '2118, 
:  and  there  was  a  smaller  quantity  of  escape  that  year  in 
tons. 

6455.  Then  you  express  your  belief  tliat  the  num- 
bers in  the  inspector's  reports  are  not  reliable  ? — Most 
clearly  they  are  not  reliable  for  those  years  as  absolute 
figures ;  they  are  reliable  to  this  extent,  that  they 
form  comparative  figures  which  show  the  progress 


which  has  been  made,  but  they  do  not  show  in  many  J-  Mactear, 
cases,  at  any  rate,  the  per-centage  escaping. 

6456-7.  Then  you  must  admit  that  it  was  impossible  g  ^gjj  ^377 
to  convict  under  that  Act? — I  do  not  admit  for  one  '  ' 

moment  that  it  was  impossible  to  convict  under  that 
Act,  but  I  say  most  clearly  that  it  was  very  difficult. 
The  investigation  of  those  escapes  involved  such  an 
amount  of  labour,  that  it  was  practically  beyond  the 
power  of  any  one  man,  or  of  any  two  men,  to  investi- 
gate a  district  like  those  under  their  charge. 

6458.  How  was  this  15  per  cent,  arrived  at  ? — You 
must  excuse  my  declining  to  reply  to  that  question. 

6459.  Is  that  the  inspector's  number  or  your  own 
number  ? — It  is  my  figure. 

6460.  Then  the  inspector  does  not  know  about  it  ? 
— Yes,  he  does  know  about  it.  I  have  informed  Dr. 
Angus  Smith  about  it,  and  I  have  satisfied  him  ;  he 
has  agreed  not  to  divulge  the  name,  and  you  may 
accept  it  or  not,  as  you  think  proper,  but  it  is  a  fact 
that  that  amount  has  been  escaping  for  some  con- 
siderable time.  The  test  of  the  chimney,  as  I  have 
said,  was  very  considerably  under  the  limit. 

6461.  I  understand  your  general  statement  to  be  to 
throw  doubt  upon  the  validity  of  all  the  results  pub- 
lished in  the  inspector's  reports  up  to  the  passing  of 
the  Act  of  1874  ?— No,  I  do  not  wish  to  do  that  ;  but 
I  say  that  those  figures,  whilst  they  are  comparative 
year  by  year,  do  not  in  many  cases  show  the  per- 
centages. 

6462.  You  say  that  it  is  notorious  that  some  works 
are  badly  conducted  ;  do  you  refer  by  those  words  to 
the  escape  of  sulphur  acids  from  vitriol  chambers, 
which  were  reported  upon  in  1871  by  Dr.  Smith? — 
No  ;  I  refer  to  certain  works  which  are  very  badly 
conducted  generally. 

6463.  Does  "  notorious  "  mean  that  it  is  generally 
known  in  the  trade  ? — Yes. 

6464.  But  not  known  to  the  inspector  ? — I  am  not 
competent  to  give  an  opinion  upon  that.  I  do  not 
know  what  is  known  to  the  inspector. 

6465.  Then  you  would  rather  bear  out  Mr.  Cross's 
statement ;  you  think  that  there  are  very  considerable 
escapes  which  are  not  reported  upon  ? — Most  clearly. 
You  have  had  evidence  from  Mr.  Worsley  to-day  that 
the  inspector  visits  his  works  only  about  five  or  six 
times  a  year. 

6466-7.  Still  we  have  not  had  evidence  from  Mr. 
Worsley  that  he  ever  allowed  an  escape  to  take  place  ? 
— No  ;  I  hope  that  you  do  not  imagine  for  one  moment 
that  I  meant  to  infer  that  he  does  not  conduct  his 
works  welh  I  understood  your  question  to  be  that 
there  was  considerable  difficulty  in  the  inspector 
finding  out  those  escapes,  and  I  pointed  to  the  fact 
that  he  visits  Mr.  Worsley's  works  possibly  five  or  six 
times  in  a  year  ;  and  I  say  it  is  practically  impossible 
that  he  could  find  out  any  escape  dui'ing  the  other 
time.    I  merely  gave  that  as  an  instance. 

6468.  Still  the  word  "  notorious  "  seems  to  me  to 
show  that  enormous  quantities  of  acid  are  escaping 
which  the  inspector  does  not  check  ;  not  from  mere 
accident,  not  from  the  mere  breakage  of  the  pot,  but 
from  absolute  neglect,  such  as  the  cases  referred  to  by 
Mr.  Cross  ;  is  that  what  you  mean — That  is  deci- 
dedly what  I  mean ;  and  I  think  that  Mr.  Cross's 
evidence  bears  out  my  statement  that  they  are  quite 
notorious. 


The  witness  withdrew. 


Adjourned  to  to-morrow  at  11  o'clock. 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


Friday,  dth  February  1877. 


Present  : 

The  Right  Honourable  LORD  ABERDARE  in  the  Chair. 


.7.  Mactear, 
Esq. 

9  Feb.  1877. 


The  Right  Honourable  Earl  Perot,  M.P, 
The  Right  Honourable  Viscount  Midleton. 
The  Honourable  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 
F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 


A.  W.  Williamson,  Esq.,  Ph.D.,  F.R.S. 
H.  E.  RoscoE,  Esq.,  F.R.S. 
Admiral  W.  W.  Hornby. 

Gerald  A.  R.  FitzGekald,  Esq.,  Secretary. 


James  Mactear,  Esq.,  further  examined. 


6469.  {Professor  Roscoe.)  Have  you  any  further 
observations  to  make  respecting  your  opinion  as  to  the 
accuracy  or  otherwise  of  the  numbers  which  the  in- 
spector reports  ? — I  would  like  to  take  an  opportunity 
in  entering  upon  this  question  to  say  that  I  am  afraid 
that  yesterday  I  did  not  express  myself  clearly  enough 
in  answering  Professor  Roscoe  as  to  the  efficiency  of 
the  inspection,  and  the  accuracy  of  these  figures.  I  do 
not  consider  that  these  figures  are  accurate  as  figures. 
They  are  sufiiciently  accurate  to  be  o£  great  value  for 
inspective  purposes,  as  comparative  figures. 

6470.  (  Chairman.)  Do  you  mean  that  they  are  not 
minutely  accurate,  or  approximatively  accurate  ? — I 
do. 

6471.  Do  you  mean  that  they  are  not  even  approxi- 
matively accurate  ? — They  are  not  in  some  cases. 

6472.  If  they  are  not  approximatively  accurate, 
what  can  be  their  authority  ? — They  are  comparative  ; 
that  is  to  say,  that  anybody  in  these  figures  would 
have  the  same  error.  They  are  taken  in  the  same  way, 
and  they  indicate  the  efiiciency  of  the  condensing 
apparatus,  although  they  do  not  give  accurately  the 
per-centage. 

6473.  {Professor  Abel.)  With  reference  to  that 
question,  do  you  mean  that  they  are  not  accurate 
because  the  method  itself  is  not  accurate,  or  because 
the  plan  of  testing  is  not  accurate ;  that  is  to  say,  do 
you  object  to  the  method  .of  treating  the  gas,  and  the 
way  in  which  a  certain  per-centage  is  assessed,  or  do 
you  object  to  the  testing  of  the  gas  in  the  chimneys  by 
the  method  which  is  employed  ? — I  think  that  it  is 
due  to  the  methods  which  have  been  employed.  The 
methods  which  we  are  now  employing  are  much  more 
accurate,  and  are  giving  much  more  consistent  results. 

6474.  The  method  which  has  now  been  employed 
for  some  time  past  by  the  inspectors  is  the  one  to 
which  I  particularly  refer  ? — Do  you  mean  under  the 
Act  of  1874  ? 

6475.  Yes  ? — I  consider  it  reasonably  accurate ; 
much  more  so  than  the  previous  one. 

6476.  So  that  you  may  take  it  that  the  present 
method  of  testing  is  a  trustworthy  one  ? — Yes,  as 
regards  the  escapes  from  the  chimney,  not  as  regards 
per-centage. 

6477.  But  your  objection  to  the  testing  is  not 
now  to  the  method  but  to  the  testing  of  the  gases  in 
the  chimney,  and  to  the  determination  of  the  escape 
upon  the  gases  in  the  chimney  ? — My  objection,  I  may 
say,  is  not  so  much  to  the  method  employed,  but 
chiefiy  to  the  way  in  which  that  method  is  carried  out 
in  practice.  In  the  evidence  which  I  have  put  before 
you  I  have  given  a  diagram  showing  the  variation  in 
the  speed  in  the  chimney,  which  will  show  that  it 
ranges  from  nothing  to  six  feet  per  second.  It  depends 
altogether  upon  the  point  at  which  a  test  of  the  speed 
may  be  taken  what  the  per-centage  of  escape  will  be  ; 
you  may  have  a  per-centage  of  escape  in  that  chimney 
from  nothing  to  six  per  cent,  or  more.  During  two 
years  in  the  case  of  our  St.  Rollox'works  the  loss  given 
in  the  reports  was  calculated  on  a  speed  of  7  feet  per 
second  ;  we  have  found  by  more  accurate  determina- 
tions the  speed  to  be  two  feet  per  second  ;  so  that  we 
took  our  loss  at  about  three  times  what  it  actually 
was.  At  that  time  it  did  not  correspond  with  the 
measured  quantity  of  acids  which  we  obtained  in 
practice,  and  it  now  corresponds  very  closely  indeed. 


6478.  Then,  in  fact,  it  is  the  question  of  testing 
the  gases  in  the  chimney  that  you  object  to  ? — That  is 
the  difficulty. 

6479.  {Admiral  Hornby.')  I  think  you  say  that  you 
are  in  favour  of  inspection,  and  indeed  of  increased 
inspection  ? — Clearly. 

6480.  When  you  say  increased  inspection,  do  you 
allude  to  your  own  neighbourhood,  or  do  you  think 
that  under  the  circumstances  your  present  inspection 
for  that  neighbourhood  is  sufficient  ?  Can  one  inspector 
well  attend  to  the  work  in  your  neighbourhood  which 
he  is  called  upon  to  do  ? — No. 

6481.  You  think  then  that  at  Glasgow  you  really 
require  more  inspectors  ? — I  do,  as  the  inspector's 
district  embraces  Ireland. 

6482.  Then,  in  short,  you  would  like  to  have  one 
inspector  for  Glasgow  alone  ? — I  think  that  it  would 
be  advisable. 

6483.  About  how  many  works  are  there  at  Glasgow 
besides  your  own  ? — I  think  that  there  are  four  pretty 
large  works,  and  a  number  of  small  ones ;  there  are 
possibly  12  to  14  works  altogether. 

6484.  Has  any  request  or  any  demand  been  made 
on  your  works  from  farmers  for  the  use  of  your  waste 
as  a  manure  ? — Yes,  in  large  quantity. 

6485.  Can  you  tell  us  whether  they  have  used  it 
successfully  ? — Very  successfully  in  many  instances. 

6486.  In  what  way  do  you  deal  with  the  farmers 
when  you  let  them  have  the  waste  ?-  -If  the  farmers 
in  the  disti  ict  send  their  carts  to  our  works,  we  fill 
them  with  the  waste  and  they  get  it  for  nothing  ;  but 
we  also  send  quantities  to  a  distance  by  railway  wag- 
gon, and  in  that  case  we  merely  fill  the  waggon  and 
charge  the  farmer  1a-.  6c?.  per  waggon  for  filling,  and 
he  pays  the  railway  carriage  himself. 

6487.  That  is  a  done  to  a  large  amount  ? — Yes. 
Recently  the  railway  companies  have  raised  their  rates, 
in  consequence,  I  believe,  of  a  decision  against  their 
getting  special  rates,  which  I  think  has  rather  stopped 
the  demand. 

6488.  But  for  that  cause  do  you  think  that  the 
demand  for  this  manure  would  be  increasing  ? — I 
think  so. 

6489.  Have  you  found  any  results  from  the  farmers 
who  have  used  it  ? — Yes. 

6490.  Have  they  used  it  successfully  ? — Very  much 
so,  and  more  especially  in  reclaiming  moss-land,  of 
which  there  is  a  large  quantity  in  our  district. 

6491.  {Mr.  Wilbraham  Egerton.)  Is  that  the  waste 
after  you  have  treated  it  ? — No,  it  is  the  fresh  waste ; 
it  is  much  more  efficacious. 

6492.  What  is  the  chemical  value  of  it  to  agricul- 
ture ? — It  acts,  I  think,  in  two  ways  :  it  acts  first  of  all 
while  oxidising  on  the  ground,  and  while  forming  the 
liquor  which  it  might  otherwise  form,  in  destroying 
animal  and  other  life  on  the  ground,  audit  further  acts 
in  the  formation  of  sulphate  of  lime  to  a  large  extent. 

6493.  The  waste  is  sent  as  fresh  as  possible  to  the 
agriculturists  before  it  is  allowed  to  stand  ? — Yes ; 
they  prefer  having  it  fresh.  In  many  cases  they  mix 
it  with  earth  and  form  a  compost  which  they  spread 
over  their  land. 

6494.  You  say  that  all  works  should  be  brought  up 
to  the  standard  of  the  best  works  before  further  legis- 
lation takes  place.  By  what  means  do  you  think  that 
that  should  be  done.    How  are  you  to  make  bad  works 
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o-oofj  ?  I  have  a  suggestion  which  has  been  talked  of 

amongst  some  of  its,  which  I  give  you  for  what  it  is 
wortlT;  namely,  that  there  should  be  appointed,  either 
by  the  Government  or  by  the  manufacturers'  association, 
a  certain  number  of  themselves,  who  might  advise  with 
the  inspector,  and  who  might  be  called  in  in  any  difficult 
case.  It  may  be  that  the  inspector  says  to  a  manu- 
facturer, "  Your  plant  is  insufficient  ;"  the  manufac- 
turer replies,  "  I  know  better  than  you  do  what  my 
"  plant  is  fit  for  ;"  and  they  might  then  call  in  two  or 
more  skilled  manufacturers,  who  might  inspect  that 
plant,  and  advise  the  inspector,  without  their  decision 
having  anything  more  a  moral  weight  upon  the  manu- 
facturer, but  merely  being  as  a  matter  of  advice.  When 
the  inspector  had  obtained  that  advice  it  would  be  for 
him  to  proceed  against  the  manuiacturer  or  not,  as  he 
thought  proper. 

6495.  I  do  not  see  that  that  would  bring  up  bad 
works  to  the  standard  of  good  ones ;  because  at  the 
present  time  the  only  test  is  by  results,  and  your  propo- 
sition is  not  to  test  by  results,  but  actually  to  alter  the 
machinery  when  it  is  admittedly,  by  the  best  informed 
in  the  trade,  inferior  in  quality  to  that  which  ought  to 
produce  the  best  results? — I  did  not  quite  see  the 
bearing  of  your  previous  question,  but  I  see  it  now. 

6496.  You  propose  a  council  of  manufacturers  to 
advise  the  inspector  and  the  manufacturer  who  is 
admittedly  at  fault ;  what  is  your  next  step  ? — I  think 
that  the  introduction  of  the  words  "  the  best  practi- 
"  cable  means  would  quite  meet  the  case  ;  there  are 
those  words  as  regards  other  gases. 

6497.  Then  you  want  the  Act  to  be  so  interpreted 
as  that  the  best  practicable  means  shall  be  carried  out 
iu  the  works  themselves,  independently  of  the  results 
of  the  test  upon  the  chimney,  or  upon  the  works 
themselves  ? — Clearly. 

6498.  But  that  has  never  been  done  ? — That  has 
not  been  done ;  there  is  no  power  under  the  Act  to  do 
it  as  regards  hydrochloric  acid,  so  far  as  I  can  see. 

6499.  You  do  not  then  propose  to  do  away  with 
the  test  ? — Most  clearly  not.  I  think  it  of  great  value, 
and  of  more  value  possibly  to  the  manufacturer  than 
to  others. 

6500.  You  think  that  the  manufacturer  who  collects 
all  his  gases  into  one  chimney  is  placed  at  a  disadvan- 
tage as  compared  with  a  person  who  distributes  them 
over  a  great  number  of  chimneys,  and  who  practically 
dilutes  those  "gases  with  so  much  more  air,  and  who 
therefore  does  not  produce  so  great  a  result  as  the 
person  who  collects  them  into  one  chimney  ? — Yes. 

6501.  Would  you  enforce  anything  by  legislation  in 
order  to  carry  out  your  views  ? — In  our  own  case  the 
air  which  we  put  into  our  chimney  is  about  27  per 
cent,  of  the  total  gases  going  up.  We  find  it  necessary 
to  keep  it  nearly  at  about  the  same  temperature  as 
before,  and  for  that  purpose  we  have  to  burn  more 
fuel ;  and  we  find  that  while  the  hydrochloric  acid  is 
reduced  by  17  per  cent.,  the  total  acid,  including  sul- 
phuric acid  from  coal,  is  increased  by  12  per  cent. 

6502.  Do  you  mean  by  the  figures  of  12  and  17  to 
represent  the  extra  coal  which  you  are  obliged  to  use, 
which  increases  the  acid  ? — It  increases  all  acidity. 
There  is  hydrochloric  acid,  and  there  is  sulphuric  acid 
from  the  coal ;  the  extra  coal  increases  the  amount  of 
acidity,  and  there  is  actually  more  total  acidity  going 
up  the  chimney  than  before. 

6503.  How  would  you  prevent  that  ? — I  think  that 
general  legislation  as  to  a  very  extreme  limit  will  not 
prevent  it.  It  will  drive  manufacturers  into  a  corner, 
as  it  has  done  in  some  instances  already,  and  the  result 
will  be  evasion  ;  and  there  is  no  inspection,  no  matter 
how  stringent,  which  will  prevent  it. 

6504.  {Chairman.)  That  is  an  argument  against 
increased  legislation,  but  it  is  also  an  objection  to 
existing  legislation  ? — Yes,  it  is  an  objection  to  the 
last  Act,  because  we  find  that  which  I  consider  an 
evasion — the  dilution  with  air.  But  I  am  told  that  it 
is  not  so,  and  tha.t  manufacturers  have  been  unable 
to  come  down  to  the  prescribed  amount,  iu  some  cases 
without  it. 

6505.  {Mr.  ff'ilbraham  Egerton.)  Would  you  sug- 

G 


gest  any  alteration  to  carry  out  your  views,  so  as  to  j  Mactear 
prevent  this  evasion  and  prevent  this  dilution  of  the     '  *  Esq.  ' 

gases  by  common  air,  which  dilution  of  the  gases,   

according  to  your  statement,  actually  produces  more    9  Feb.  1877. 

acid   going  up   the   chimney,  because  you  have  to   — 

burn  more  coal  ? — In  ourjpase  it  does.  I  have  given 
the  matter  great  consideration,  and  I  have  consulted 
with  the  inspector  of  the  district  and  with  Dr.  Angus 
Smith,  and  we  can  think  of  nothing  but  a  means 
which,  perhaps,  is  not  very  perfect ;  namely,  that 
of  taking  the  escape  on  the  total  chimney  gases 
evolved  at  each  work.  By  doing  that,  you  would 
obtain  by  fixing  a  limit,  what  you  might  call  a  figure 
of  merit  for  each  work,  which  at  present  we  have  not. 
You  might  then,  I  think,  safely  enough  increase  the 
stringency  of  the  limit  per  cubic  foot,  but  not  other- 
wise. Works  in  which  there  is  only  one  chimney 
have  no  difiiculty  whatever  in  complying  with  the 
present  Act,  although  I  should  say  that  eight  per  cent, 
of  the  acid  was  going  away. 

6506.  Do  you  mean  by  admitting  the  27  per  cent, 
of  air  ? — No,  but  simply  by  the  chimney  gases  evolved 
in  the  works  by  their  ordinary  processes.  I  think 
that  there  would  be  httle  difiiculty  in  sending  out 
about  8  per  cent,  of  the  hydrochloric  acid  by  the 
chimney,  and  yet  being  underneath  the  limit. 

6507.  {Chairman.)  That  is  to  say,  yoix  could  evade 
one  test,  but  you  could  not  evade  the  other,  if  properly 
applied,  could  you,  which  limits  you  to  a  minimum  of 
five  per  cent.  ? — No.  My  argument  is  that  that  test  has 
been  so  difficult  of  application  that  it  has  practically 
become  a  dead  letter.  I  do  not  find  that  the  Act  of 
Parliament  has  been  sufficient  to  prevent  the  escapes. 

6508.  {Mr.  Wilbraham  Egcrton.)  In  your  evidence 
I  think  you  have  mentioned  a  "  constant  aspirator  T' 
— I  have  given  in  a  drawing  of  it.  I  should  like  to 
speak  of  the  results  of  that  aspirator,  if  you  should 
wish  to  hear  them,  so  far  as  regards  more  especially 
the  sulphuric  acid  escapes. 

6509.  Do  you  think  that  the  "  constant  aspii'ator " 
ought  to  be  generally  employed  as  supplementing  the 
test  from  the  chimneys  ? — Most  decidedly.  I  think 
that  the  "  constant  aspirator "  ought  to  be  employed 
in  all  cases ;  and  by  doing  that  we  should  obtain,  as 
we  do  in  our  works  and  iu  many  others,  a  test  for  12 
hours.  That  test  for  12  hours  on  an  average  would 
show  distinctly  enough  any  variation  beyond  the 
normal  quantity. 

6510.  Would  it  vary  the  present  requirements  of 
the  Act  by  distributing  the  test  through  the  12  or  24 
hours  rather  than  having  a  test  taken  at  any  one  time, 
so  as  to  strike  an  average  through  the  day  ? — I  think 
that  it  might  he  advisable  to  make  a  little  more  clear 
what  is  the  meaning  of  "  each  cubic  foot,"  which  we 
rather  differ  upon  among  ourselves. 

6511.  I  suppose  that  some  limit  must  be  drawn,  or 
otherwise  you  might  at  one  time  send  out  a  large 
volume  which  was  very  prejudicial  to  vegetation,  or  to 
the  neighbourhood  ? — My  suggestion  of  requiring  the 
best  practicable  means  would  meet  that  point. 

6512.  Worked  with  it  ;  that  is  to  say  having  an 
improved  system  of  machinery  ? — Yes. 

6513.  {Chairman.)  Do  you  think  that  you  could 
apply  to  all  trades  both  tests,  namely,  the  best  prac- 
ticable means,  and  the  minimum  ? — I  think  so,  if  you 
did  not  make  your  minimum  so  low  as  to  make  it 
absolutely  impossible  to  comply  with  it. 

6514.  Do  you  not  think  that  it  would  be  very  diffi- 
cult to  convict  a  person  who  showed  that  he  had  com- 
plied with  the  minimum,  because  the  inspector  asserted 
that  there  were  better  means  than  those  which  he  had 
adopted,  supposing  that  you  had  both  tests  in  foi  ce  at 
once  ? — I  tliink  that  it  would  be  advisable  to  have 
some  appeal  from  the  inspector's  decision,  such  as  the 
manufacturers'  council  which  I  have  suggested. 

6515.  {Earl  Percy ^  I  understand  that  you  think 
that  the  pi'actice  to  which  you  are  obliged  to  resort  of 
diluting  the  gas  with  air  in  the  chimney  is  an  evasion 
of  the  Act  ? — I  do. 

6516.  Supposing  that  that  view  was  held  by  the 
authorities,  would  it  not  be  possible  for  a  manufac- 
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J.  Mactear     turev  to  continue  that  practice  without  the  inspector 
Esq.         being  able  to  discover  it  ? — I  think  not. 

  6517.  The  difficulty  which  you  have  in  condensing, 

9  Feb.  1877.  I  suppose,  is  to  a  certain  extent  due  to  the  fact  that  it 
■  is  your  interest,  as  you  are  makers  of  bleaching  powder, 

to  keep  your  acid  as  strong  as  possible? — It  is  not  so  ; 
we  have  no  difficulty  whatever  in  condensing. 

6518.  I  understood  you  to  say  that  you  could  not 
keep  down  the  escape  without  diluting  the  gases  with 
air  ? — That  is  a  different  thing.  The  condensation  is 
absolutely  perfect.  The  escapes  are  due  to  the 
deficiency  in  the  apparatus  at  the  present  day.  You 
will  see  by  the  quantity  condensed  that  the  condensa- 
tion is  99  per  cent,  measured  in  the  ordinary  way,  and 
we  treat  ourselves  as  hardly  as  possible,  and  deduct 
the  sulphuric  acid,  and  we  have  98  per  cent,  produced 
and  used.  Ths  escape  of  which  you  speak  is  merely 
the  escape  through  the  furnace  gases. 

6519.  You  say  that  the  land  around  your  works, 
both  at  Glasgow  and  at  Hebburn,  has  been  increased 
in  value  as  building  ground  ;  for  what  sort  of  buildings 
do  you  suppose  that  grovind  to  be  most  adapted  ? — 
There  have  been  dwelling-houses  erected,  but  also 
large  tracts  of  land  have  been  let  for  works. 

6520.  The  dwelling-houses,  I  suppose,  are  dwelling- 
houses  for  the  workmen  employed  in  the  work,  are 
they  not  ? — Yes,  in  the  works  around,  but  there  ai'e 
more  works  than  our  own. 

6521.  With  regard  to  your  works  at  St.  RoUox,  a 
witness  says,  "  The  vegetation  for  six  miles  out  was 
"  affected  by  the  smoke  of  St.  RoUox.    The  prevalent 

winds  in  that  part  of  Glasgow  are  westerly  winds, 
"  so  that  the  smoke  was  carried  to  the  east ;  and  for 
"  six  miles  to  the  east  of  Glasgow  the  trees  showed 
"  the  effect  of  the  smoke,  and  the  grass  suffered  very 
"  much.     I  have  noticed  frequently  that  when  the 

wind  blew  from  the  east  for  two  or  three  days  the 
"  grass  grew  ;  but  if  the  wind  changed,  and  if  we  had 
"  twelve  hours  of  this  smoke,  the  grass  withered  down 
"  to  the  roots."  Can  you  explain  that  ? — I  heard  that 
evidence,  and  I  think  that  gentleman  also  gave  evidence 
that  he  had  traced  the  gas  to  be  hydrochloric  acid 
and  to  be  emitted  from  the  large  chimney  ;  now  as  no 
hydrochloric  acid  has  gone  into  that  chimney  for  over 
20  years,  I  did  not  think  it  necessary  to  take  any 
steps  to  controvert  that  evidence. 

6522.  {Chairman.)  I  suppose  that  your  answer 
Avould  be  that  the  same  wind  which  brought  your  acid 
brought  all  the  smoke  of  Glasgow  ? — Partly  so.  But 
there  are  the  additional  chemical  works  of  the  town  ; 
there  are  large  glass  works,  and  copper  works,  and 
iron  works  ;  and  the  iron  works,  I  think,  do  an  im- 
mense deal  of  harm.  They  do  not  come  under  the 
operation  of  the  Smoke  Prevention  Act,  and  ihey 
emit  smoke  from  low  chimneys,  which  are  perhaps 
only  30  feet  above  the  ground,  which  smoke  is  in  many 
cases  quite  unburnt,  and  is  very  injurious  to  life  and 
vegetation. 

6523.  {Earl  Percy ^  Would  that  coal  smoke  destroy 
grass  in  twelve  hours  ? — It  would  if  delivered  at  a 
low  level  in  that  way. 

6524.  There  is  also  Mr.  Pinkerton's  evidence,  in 
which  he  says,  "  We  have  two  examples  of  very  tall 
"  stacks,  one  belonging  to  the  St.  RoUox  people, 
"  Charles  Tennant  and  Company,  which  I  believe  is 
"  about  450  feet  high."  That,  as  I  understand  you, 
is  the  chimney  to  which  you  refer,  from  which  no 
vapour  escapes  ?— No  hydrochloric  acid. 

6525.  Mr.  Carr-Ellison,  in  his  evidence  on  the  Tyne, 
said,  I  think,  that  some  of  your  works  were  not  in- 
spected ? — I  think  that  he  referred  to  copper  works. 

6526.  The  chairman  said,  "  I  think  that  you  are 
"  under  a  misapprehension ;"  and  Mr.  Carr-EUison 
replied,  "A  portion  of  their  works  are  inspected 
"  undoubtedly,  so  far  as  they  consist  of  pure  alkali 
"  works,  but  there  are  other  works  upon  their  property 
"  wliich  have  been  let  to  other  parties,  where  copper  is 
"  manipulated,  and  where  very  destructive  gases  come 
"  forth,  and  where  salt  is  used  in  large  quantity,  and 
"  which  cannot  be  inspected,  as  I  am  informed  by  Mr. 
"  Brercton  Todd  ;  possibly  he  is  not  allowed  to  inspect 


"  them  because  they  are  not  within  the  terms  of  the 
"  Act."  Then  the  chainnan  asked,  "  Are  they  copper 
"  works  conducted  upon  what  is  popularly  called  the 
"  wet  process  ?"  and  the  answer  was  "  Yes."  Is  . that 
the  case  — The  copper  works  conducted  on  the  wet 
principle  are  under  inspection  as  regards  the  emission 
of  hydrochloric  acid  ;  but  although  the  smelting  opera- 
tions are  performed  in  the  same  works,  the  inspector 
has  no  legal  right  to  take  cognizance  of  the  escapes  of 
sulphuric  acid  from  the  smelting.  I  have  been  in- 
structed by  the  parties  at  one  of  the  copper  works  on 
that  property  to  say  that  they  have  been  so  much 
impressed  with  the  statements  made,  as  to  sulphuric 
acid  being  emitted  from  their  smelting  furnaces,  that 
they  are  taking  steps  to  smelt  their  precipitate  else- 
where so  that  that  escape  shall  cease  in  future. 

6527.  (  Viscount  Midleton.)  I  suppose  that  the  best 
guarantee  for  a  system  of  complete  condensation  would 
be  the  springing  up  of  a  brisk  demand  for  hydrochloric 
acid.  With  you  it  is  a  valuable  product,  but  in  other 
cases  we  have  been  told  that  there  is  considerable  diffi- 
culty in  finding  a  market  for  it  ? — It  is  so. 

6528.  Judging  from  your  experience  of  the  trade, 
do  you  think  that  it  is  likely  that  the  market  for  hydro- 
chloric acid  will  increase  or  not  ? — I  should  say  not,  from 
the  results  which  we  have  already  seen.  The  increased 
stringency  of  the  Act  has  produced  a  very  much 
increased  out-put  of  bleaching  powder  by  necessitating 
the  utilisation  of  hydrochloric  acid,  and  the  result 
is  that  bleaching  powder  at  present  is  sold  at  a  per- 
fectly unremunerative  price. 

6529.  With  respect  to  the  yellow  liquors,  you  seem 
to  have  adopted  a  process  which  is  very  effectual  for 
the  recovery  of  sulphur  ;  is  there  any  reason  why 
that  process  should  not  be  employed  in  other  manu- 
factories ? — That  is  a  question  more  for  the  other 
manufacturers.  There  are  many  reasons,  no  doubt, 
militating  against  such  employment. 

6530.  Has  it  been,  as  a  matter  of  fact,  adopted  else- 
where ? — It  has  not. 

6531.  As  to  the  inspection,  I  see  th&t  you  speak  of 
many  works  as  being  less  carefully  conducted  than 
your  own  ? — I  do. 

6532.  Do  you  think  that  an  increase  in  the  stafE 
of  inspectors  would  be,  alone  and  by  itself,  sufficient 
to  bring  up  works  which  are  at  present  improperly 
or  carelessly  conducted  to  the  standard  of  your  own, 
or  do  you  think  that  it  would  be  necessary  to  go  to 
the  legislature  for  fresh  powers  ? — In  answer  to 
Mr.  Egerton,  I  have  already  said  that  I  think  that  the 
insertion  of  the  words  "  the  best  practicable  means  " 
would  effect  the  object. 

6533.  I  understand  you  to  complain  that,  while  you 
and  others  are  doing  the  utmost  that  you  can  to 
comply  with  the  Acts,  there  is  not  a  similar  dispo- 
sition to  do  so  on  the  part  of  some  manufacturers.^ — 
I  do. 

6534.  And  you  think  that  an  increase  in  the  shiff 
of  inspectors  by  itself  would  remedy  that  evil  ? — It 
would  remedy  the  evil. 

6535.  {Mr.  Stevenson^  I  gather  from  the  figures 
which  you  have  given  that  you  are  always  easily  able 
fully  to  comply  with  the  Act  of  1863  with  regard  to 
tlie  per-centage  test  ? — Yes,  and  we  were  able  to  do  so 
for  many  years  before  the  passing  of  that  Act. 

6536.  But  your  difficulty  commenced  when  30U 
were  obliged  to  comply  with  what  I  may  call  tlie 
dilution  test  of  the  escaping  gases  into  the  chimney  ; 
those  are  the  gases  which  have  not  passed  througli 
the  condenser,  but  have  found  their  way  by  leakages 
in  the  flue  direct  to  the  chimney  ? — Yes. 

6537.  Have  you  given  your  attention  to  the  mode 
of  preventing  such  leakages  by  the  plus  pressure  i 
principle  ? — I  have. 

6538.  Will  you  give  the  Commission  your  view  on 
that  mode  of  remedying  the  evil  ? — Many  methods 
have  been  tried  for  that  purpose;  I  myself  have  tried 
many  means  of  forcing  air  in, — burning  compresstd 
air  in  the  grate  ;  but  the  difficulties  which  we  foniul 
were  chiefly  in  getting  the  men  to  attend  to  the  more  in- 
tricate apparatus,  and  we  had  to  abandon  it  very  much. 
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6539.  But  your  aim  was  to  make  a  balance  of 
pressure  into  the  furnace  rather  than  out  from  the 
furnace  ? — Yes  ;  that  has  been  the  aim  of  many  manu- 
facturers for  many  years. 

6540.  Do  you  hope  that  that  object  will  he  accom- 
plished in  time  ? — I  do. 

6541.  If  that  were  accomplished  your  difficulty  of 
complying  with  the  requirement  as  to  two  tenths  of  a 
grain  would  be  overcome.  The  gases  which  make  the 
tv/o  tenths  of  a  grain  in  the  outgoing  smoke  of  the 
chimney  are  the  gases  which  have  passed  thi'ough 
the  arch  of  the  furnace  ? — In  some  cases  they  are. 
Three  are  other  leakages  which  occur  through 
leakage ;  you  have  a  broken  pot. 

6542.  That  is  quite  exceptional  ? — It  is  exceptional 

6543.  That  is  an  accident  ? — It  is  an  accident,  cer- 
tainly. 

6544.  You  say  in  your  evidence  that  you  employ 
five  chemists  and  two  lads  at  your  various  works, 
constantly  testing  the  escapes,  and  that  without  this 
constant  testing  it  would  be  impossible  to  keep  the 
escape  down  to  the  one  fifth  of  a  grain  ? — I  refer  to 
our  own  works. 

6545.  The  escape  to  which  you  refer  is  the  escape 
through  cracks  in  the  ai'ch  ?- — I  refer  to  accidental 
escapes.  When  the  arch  cracks  we  discover  it  by 
constant  testing.  The  plus  pressure  arrangement 
would  not  remedy  that  altogether  ;  a  cracked  arch 
would  take  place  in  both  cases. 

6546.  The  plus  pressure  arrangement  presumes  that 
the  arch  is  not  absolutely  tight  ? — It  does  not  prevent 
the  ditFusion  of  a  certain  quantity. 

6547.  The  law  of  ditiusion  does  not  prevent  the 
gas  going  the  way  that  is  wished  under  the  plus 
pressure  principle  ? — I  do  not  speak  as  to  the  law  ; 
I  speak  as  to  the  results  in  practice.  We  do  find 
hydrochloric  acid  in  plus  pressure  flues. 

6548.  Is  it  in  an  appreciable  quantity  ? — It  is  in  an 
appreciable  quantity. 

6549.  But  would  it  tell  in  the  chimney  with  regard 
to  dilution  ? — I  cannot  say. 

6550.  Still  you  agree  with  other  witnesses  that  the 
plus  pressure  principle  reduces  the  escape  of  gases  in 
the  chimney  ? — I  consider  it  a  very  great  advantage, 
and  should  be  very  glad  to  adopt  these  processes  when 
they  have  been  efficiently  tried. 

6551.  When  it  has  been  efficiently  tried,  the  plus 
pressure  principle  will  help  you  very  much  in  getting 
over  the  difficulty  of  applying  this  test  ? — Clearly. 

6552.  You  have  mentioned  the  difficulty  of  taking 
the  speeds  of  the  smoke  in  chimneys.  I  suppose  that 
you  took  the  speed  in  connection  Avith  the  composition 
of  the  smoke,  in  order  to  ascertain  the  per-centage  of 
absolute  escape  in  tons  of  acid  ? — I  did,  in  conjunction 
with  Dr.  Angus  Smith  and  our  district  inspector. 

6553.  In  order  to  ascertain  whether  the  Act  is  com- 
plied with,  is  it  necessary  that  you  should  know  accu- 
rately the  speed  of  the  smoke  in  the  chimney? — For 
the  per-centage  escape  it  is. 

6554.  As  one  mode  ? — I  know  of  no  other  me.ans 
unless  you  test  the  average. 

6555.  Was  not  the  mode  of  ascertaining  the  per- 
centage escape  this  :  to  test  the  gas  before  it  entered 
the  condenser,  and  after  it  left  the  condenser,  and  to 
compare  the  two  ? — It  was,  but  I  have  already  said 
that  these  results  are  perfectly  fallacious. 

6556.  How  far  are  they  fallacious  ;  they  would  not 
make  15  percent,  average  5  per  cent.,  would  they  ? 
Assuming  that  they  are  not  absolutely  accurate,  within 
what  limit  will  you  get  accuracy  from  them? — I 
calculated  that  our  loss  was  for  many  years  nearly  two 
per  cent.,  and  the  results  of  those  testings  show  in  the 
first  year  -0089,  -2218,  -454  and  -62,  per  cent,  of  loss. 
'J'hose  are  the  total  losses.  Tiiose  are  the  figures  after 
the  inspector's  reports  showing  our  loss  ;  and  our 
measured  loss  was  about  2  per  cent. 

6557.  Did  he  take  into  account  the  loss  through 
your  chimney  ? — He  took  into  account  all  the  loss  at 
that  time.    These  are  his  figures  for  some  years. 

6558.  You  tell  us  in  your  evidence  that  there  are 
works  where  15  per  cent,  has  been  escaping,  and  yet 
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the  test  of  the  chimney  was  not  over  the  limit  of  two  j_  Mactear 
tenths  of  a  grain  per  cubic  foot.    Would  there  be  any  Esq. 

difficulty  in  the  inspector  ascertaining  that  by  exami-   

nation  ? — By  examining  the  chimney  thoroughly,  no.       ^  18''7. 

6559.  Not  by  examining  the  chimney,  but  by  ex- 
amining  the  condensersi* — If  they  were  examined 
thoroughly  there  could  be  no  difficulty.  That,  ofcourse, 
would  require  a  very  large  amount  of  time,  which  he 
cannot  now  give. 

6560.  It  is  merely  a  matter  of  time  ? — Yes, 

6561.  The  inspector  could  do  it  ? — Certainly. 

6562.  And  if  the  inspector  had  reason  to  know  or 
to  suspect,  that  any  manufacturer  was  losing  15  per 
cent,  of  the  acid,  would  not  his  next  course  be  to  test 
what  came  out  of  the  condenser  into  the  chimney  ? — 
Certainly. 

6563.  Wouhl  not  that  tend  to  confirm  his  suspicious 
as  to  the  15  i)er  cent,  of  escape  ? — Yes  ;  but  I  should 
like  to  qualify  my  statement  by  saying  that  for  two 
years  we  tested  in  the  flues,  and  our  results  were  less 
trustworthy. 

6564.  I  am  not  speaking  of  manufactoi'ies  like  yours, 
where  the  condensation  is  so  complete  as  to  reduce  the 
figiire  to  a  very  small  one,  but  of  manufactories  where 
you  say  you  know  that  15  per  cent,  of  muriatic  acid 
has  escaped.  If  you  were  the  inspector,  what  steps 
would  you  take  to  ascertain  whether  that  was  so,  or 
not  ? — If  you  will  allow  me  to  put  it  in  my  own  way, 
I  will  explain.  In  the  first  instance,  I  should  get  more 
assistance,  and  should  make  an  exhaustive  examination 
of  the  chimneys  and  flues  from  those  works  until  I 
fully  knew  what  was  going  away.  There  are  ample 
power  and  means  to  do  it,  but  it  requires  time  and 
assistance. ' 

6565.  With  regard  to  your  suggestion  that  all  the 
chimneys  of  a  large  Avork  should  be  taken  into  account 
in  ascertaining  the  dilution  of  muriatic  acid,  do  you 
think  that  it  Avould  be  satisfactory  to  the  public  that 
a  large  quantity  of  muriatic  acid  fjhould  be  allowed  to 
go  out  of  one  chimney  merely  because  a  much  larger 
quantity  of  something  else  was  going  out  of  another 
chimney  half  a  mile  away  ? — I  think  not.  My  state- 
ment Avas  that  you  should  take  the  total  chimney  gases, 
and  you  might  then  reduce  the  limit.  I  do  not  think 
that  there  is  any  necessity  for  a  large  quantity  going 
away  from  these  chimneys. 

6566.  Would  you  remove  the  limit  of  the  particular 
chimney  from  Avhich  the  muriatic  acid  Avas  escaping? 
—Yes. 

6567.  You  would  put  no  limit  on  that  ? — I  would 
put  no  limit  on  that,  because  I  suggest  the  insertion 
of  the  words  "the  best  practicable  means";  and  if 
the  quantity  going  away  was  excessive,  the  best  practi- 
cable me.ans  in  most  cases  would  be  to  divide  the  gases 
into  two  chimneys,  or  more. 

6568.  Would  you  have  the  alkali  trade  forced  1o 
comply  not  only  Avith  the  very  stringent  test  of  dilu- 
tion, but  also  Avith  the  somcAvhat  vague  requirement 
of  using  the  best  practicable  means  ; — Cou]jled  Avith 
the  suggestion  which  I  make  as  to  the  total  chimney 
gases,  I  have  no  objection  to  it. 

6569.  Are  you  not  aAvare  that  the  principle  of 
legishition  has  been  to  prefer  a  standard  test,  and  only 
to  require  the  best  practicable  means  in  cases  where 
no  standard  test  has  been  devised  ? — I  believe  so. 

6570.  With  regard  to  the  council  of  manufacturers 
Avhich  you  have  suggested,  I  presume  that  you  Avould 
have  them  merely  to  advise  the  inspector  ? — Clearly. 

6571.  I'hat  is  to  say,  on  such  questions  as  the  ade- 
quacy of  the  plant  to  secure  the  results  required. 
Your  suggestion,  probably,  Avould  meet  a  case  like  this  : 
where  the  inspector  on  his  visit  Ibnnd  that  things  were 
going  rightly,  the  information  Avould  enable  him  to 
judge  Avhether  the  appliances  Avere  such  as  Avould 
secure  that  things  Avould  be  riglit  during  the  Avhole 
24  hours,  or  the  Avhole  Aveek  ? — Yes.  I  Avould  add  to 
my  ansAver  that  I  knoAV  that  this  Avould  haA'e  great 
effect,  as  in  two  instances  my  OAvn  advice  has  enabled 
manufacturers  to  reduce  their  loss  to  one  half  Avhat 
it  formerly  Avas.  I  think  that  that  result  is  sufficient  to 
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.7.  Mactear,    show  that  the  advice  of  manufacturers  who  knew 

their  business  would  be  beneficial. 
9  Feb  IS""        6572.  But  you  do  not  propose  that  this  council  of 
'       ",       "    manufacturers  should  do  anything  more  than  advise 

the  inspector,  and  give  him  the  benefit  of  their  practical 

knowledge  ? — Nothing  more,  and  on  his  application  ; 

he  should  request  it. 

6.573.  (^Professor  Moscoe.)  You  have  given  great 

attention  to  the  question  of  the  recovery  of  sulphur 

from  the  alkali  waste  ? — I  have. 

6574.  Do  you  agree  with  the  opinions  which  have 
been  expressed  by  former  witnesses  that  the  adoption 
of  Mond's  process  is  not  practically  possible  ? — No. 

6575.  Do  you  think  that  Mond's  process  for  the 
treatment  of  the  whole  of  the  waste  might  be  worked 
without  great  inconvenience  to  the  trade  ? — No,  I  do 
not  think  that  it  could ;  it  would  cause  very  great 
inconvenience  to  the  trade. 

6576.  You  think  that  any  legislation  requiring  the 
adoption  of  such  a  process  as  Mond's  would  close 
several  works  ? — I  have  already  heard  the  expression 
of  opinion  by  the  Chairman  of  the  Commission  that  the 
legislature  would  not  recommend  the  adoption  of  any 
process  ;  but  from  the  results  in  our  own  case  I  think 
that  you  may  trust  the  local  authorities  sufficiently  to 
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enforce  the  prevention  of  nuisance  from  alkali  liquors 
or  alkali  waste.  They,  I  think,  have  sufficient  power  in 
their  own  hands.  We  ourselves  are  an  instance  of  it. 
Our  liquors  used  to  run  into  a  brook,  and  caused  an 
intolerable  nuisance ;  we  did  all  we  could  to  reduce 
it,  and  made  many  experiments  ;  but  it  was  only,  I 
may  say,  when  very  strong  pressure  was  brought  upon 
us,  as  is  indicated  very  clearly  in  the  Rivers  Pollution 
evidence  of  Dr.  Anderson,  and  his  report  on  the  state 
of  the  Clyde,  that  we  found  means  of  mitigating  that 
nuisance  by  working  up  this  liquor  ;  and  we  did  so  by 
Mond's  process.  But  we  could  not  work  up  the  whole 
of  it ;  and  we  had  serious  complaints  as  to  the  nuisance 
which  was  caused  at  the  Fever  Hospital  from  the 
smell  during  the  oxidation  of  the  waste ;  the  nuisance 
had  become  so  bad  that  we  had  to  give  up  the  process, 
and  I  was  forced  to  get  something  else.  I  happened 
to  discover,  and  invented,  the  process  bearing  my  own 
name,  by  which  we  have  succeeded  in  dealing  with 
these  liquors.  I  think  that  the  effect  of  pressure 
brought  to  bear  upon  manufacturers  would  be  to 
stimulate  ingenuity,  and  in  many  cases,  possibly,  to 
lead  to  the  adoption  of  better  processes  than  my  own. 

6577.  But  you  would  leave  that  matter  to  the  sani- 
tary authorities  of  the  district  ? — I  think  so. 

3  withdrew. 


X  E.Fletcher,  ALFRED  EtANS  FlET 

Esq. 

  6578.  (  Chairman.)  You  are  a  sub-inspector  under 

the  Alkali  Acts  ? — I  am. 

6579.  How  long  have  you  filled  that  office  ? — Since 
January  the  1st,  1864. 

6580.  What  is  your  district  ? — The  western  district. 

6581.  What  is  its  extent  ? — Most  of  the  works 
under  my  inspection  are  in  Lancashire,  in  the  towns  of 
St.  Helen's  and  Widnes  ;  there  are  also  a  small  number 
in  Liverpool,  with  one  in  Warrington.  1  visit  likewise 
the  Avorks  at  Runcorn  in  Cheshire,  lying  opposite  to 
Widnes,  and  at  Weston  ;  also  four  works  in  North 
Wales,  and  two  in  South  Wales,  with  one  at  Bristol, 
and  three  small  works  further  west.  Li  all  there  are 
58  works,  but  47  only  are  at  present  active  and  needing 
inspection.  These  are  all  alkali  works  properly  so 
called,  in  which  large  quantities  of  hydrochloric  acid 
are  generated,  with  the  exception  of  seven,  which  are 
copper  Avorks  by  the  wet  process.  In  these  last  a 
comparatively  small  quantity  of  hydrochloric  acid  is 
given  off  during  the  washing  of  a  sulphurous  mineral 
with  salt  preparatory  to  the  extraction  of  chloride  of 
copper  by  lixiviation. 

6582.  Where  do  you  reside  ? — I  reside  near  the 
Edge  Hill  Railway  Station,  Liverpool,  and  can  reach 
from  there  either  St.  Helen's,  Widnes,  Runcorn,  or  the 
works  in  Liverpool  in  20  minutes.  These  together 
comprise  83  per  cent,  of  the  whole  district. 

6583.  (  Viscount  3Iidlctoii.)  May  I  ask  how  far  tliat 
is  from  Widnes  and  St.  Helen's  respectively? — 11 
and  12  miles.  I  devote  the  whole  of  my  time  to  the 
work  of  my  ofiicc.  The  number  of  visits  paid  to  each 
work  varies.  When  a  work  is  out  of  order,  I  make 
repeated  visits  until  it  is  put  right ;  the  visits  are 
almost  wholly  made  in  the  daytime,  but  occasionally  I 
have  inspected  the  works  at  night. 

When  necessary,  I  can  affix  to  the  chimneys  of  a 
work  an  apparatus  which,  actuated  by  the  draught 
of  the  chimney  itself,  works  continuously,  pumping 
out  a  small  quantity  of  the  smoke,  measuring  it,  and 
absorbing  the  acid  vapour  which  it  contains.  It  thus 
keeps  an  effectual  check  on  the  acid  escaping  during 
the  whole  time  it  is  attached  to  the  chimney. 

I  have  heard  or  read  the  evidence  given  before  the 
Commission,  and  quite  agree  with  the  general  state- 
ments that  have  been  made  as  to  the  continued  injury 
which  is  done  to  vegetation  by  the  escape  of  acid 
gases  from  the  chemical  works,  and  that  in  spite  of 
inspection.  It  cannot  be  doubted,  however,  tliat  if 
there  had  been  no  inspection,  the  evils  referred  to 
would  have  increased,  perhaps  even  beyond  the  utmost 
fears  of  the  present  complainants.    My  own  observa- 
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tion  of  the  country  round  the  chemical  districts  has 
been  that  in  districts  where  the  activity  of  manufacture 
has  not  increased,  the  evils  to  vegetation  have 
diminished  since  the  commencement  of  inspection  ;  and 
where  that  activity  has  increased,  as  at  Widnes,  the 
evils  are  not  greater  than  formerly ;  indeed,  I  have 
the  testimony  of  some  farmers  that  even  here  they  are 
lessened.  In  support  of  these  statements,  I  would  refer 
to  letters  quoted  on  pages  8  and  9  of  Dr.  Angus  Smith's 
intermediate  Report,  dated  November  1875.  Mr. 
Broomfield,  the  experienced  forester  on  Lord  Derby's 
estate  at  Knowsley,  near  St.  Helen's,  says,  "  The  woods 
"  and  young  plantations  are  looking  better  the  last  12 
"  months  "  (that  is  in  1875)  *'  than  they  have  done 
"  since  I  have  been  at  Knowsley,  which  is  nearly  16 
"  years."  And,  wi'iting  again  in  November  1876,  he 
says  that  he  finds  "  noxious  vapours  when  the  wind  is 
"  in  the  east,  but  I  think  there  has  been  less  acid 
"  escaping."  The  distinction  between  noxious  vapours 
and  acid  is  a  very  correct  one,  and  I  will  refer  to  it 
again.  This  testimony  is  very  much  to  the  point,  for 
the  damage  to  the  timber  on  the  St.  Helen's  side  of  the 
Knowsley  estate  was  but  too  plainly  commenced  before 
the  passing  of  the  first  Alkali  Act ;  and  since  then,  on 
one  occasion,  I  saw  trees  in  the  park  so  severely  and 
suddenly  injured  by  acid,  that  they  appeared  as  if 
score! \ed  by  fire  on  the  exposed  side,  while  the  other 
remained  green.  I  mention  that  to  show  that  the  park 
is  not  out  of  the  range  of  the  St.  Helen's  smoke. 

6584.  {Chairman.)  Could  you   in  that  instance 
ascertain  what  was  the  particular  acid  which  was  the 
cause  of  the  injury  ? — It  was  a  combination  of  weather 
and  acid.  It  was  in  the  month  of  March  or  early  in 
April  ;   there  had  been  a  fortnight  of  very  warm 
weather  just  as  the  buds  were  bursting  into  leaf,  and 
that  was  succeeded  by  about  a  fortnight  of  severe  east 
wind.    The  additional  dose  of  evil  which  the  general 
smoke  from  St.  Helen's  supplied  had  a  most  wonderful 
effect  upon  the  country  for  about  three-quarters  of 
a  mile  in  width.    The  uniformity  of  the  action  over 
so  wide  a  belt  of  country  convined  me  that  it  did  not 
come  from  one  individual  work.    Dr.  Angus  Smith 
and  I  traversed  the  country,  and  took  especial  notice 
of  it ;  and  I  have  no  doubt  as  to  the  cause :  it  was 
a  severe  east  wind  assisted  by  such  acid  vapours  as  are 
generated  there.     At  present,  the  trees  generally, 
and  jiarticularly  the  young  plantations,  are  described 
by  tiie  forester  as  looking  better  than  they  have 
done  for  the  last  16  years.    Mr.  Taylor,  who  own^s 
an  estate  lying  between  Knowsley  and  St,  Helen's 
says  (page  9)  "  As  soon  as  inspection  was  in  foi'ce  the 
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"  improvement  was  most  marked.  The  damage  to 
"  the  folia;?e  of  the  young  timber  and  the  coppice  Avas 
"  nothing"  in  comparison  to  what  it  liad  been."  On 
the  same  page  of  this  report  are  letters  from  farmers 
near  Widnes,  speaking  of  marked  improvement. 

6080.  {Admiral  Hornby.)  Are  you  prepaied  to  pro- 
duce JVIr.  Taylor's  letter  in  which  he  describes  this 
state  of  things  ;  because  Mr.  Taylor  has  sent  me  a 
communication,  in  which  he  begs  that  the  whole  of  his 
letter,  and  not  merely  an  extract  from  it,  maybe  placed 
before  the  Commission  ? — I  can  get  it. 

6586.  Here  is  a  copy  of  the  letter,  which  Mx.  Taylor 
has  sent  me  ? — I  know  that  there  has  been  improve- 
ment. The  quantity  of  acid  escaping  has  year  by  year 
been  reduced,  and  the  country  round  is  evidently  less 
damaged.  Yet  people  living  five  miles  from  Widnes 
say  that  they  are  now  being  injured,  and  that  this 
injury  is  recent  and  increasing.  1  believe  that  this  can 
be  explained.  Mr.  Broomfield,  the  forester  at  Knows- 
\ey,  says  that  he  smells  noxious  vapours  when  the  wind 
is  in  the  east  or  from  St.  Helen's  ;  yet  the  appearance 
of  the  trees  tells  him  that  there  is  less  acid  in  the  air. 
He  smells  sulphuretted  hydrogen,  which,  though 
hurtful  to  plants,  is  not  so  to  the  same  degree  as  are 
acid  vapours. 

6587.  {Chairman.)  But  it  is  hurtful  ? — I  think  that 
it  is  hurtful  when  it  is  strong.  I  have  gone  into  that 
point  very  minutely  on  various  occasions,  and  I  can 
give  chemical  reasons  for  it.  I  have  often  been  referred 
to  in  the  case  of  gardens,  where  the  leaves  are  covered 
with  the  blue  slime  which  has  been  often  mentioned, 
and  which  is  very  observable  on  the  leaves.  After  that 
blue  slime  has  disappeared,  which  it  does  sometimes  in 
a  few  hours,  there  is  a  brown  stnin  on  the  leaf,  and 
often  a  brown  spot,  and  the  leaf  withers  and  dies.  It 
frequently  is  occasioned  by  the  deposit  of  soot  ;  and 
whenever  we  get  the  prevailing  winds  from  these  towns, 
soot  is  always  found  on  the  plant,  containing  not  only 
carbon  but  the  ash  of  the  coal ;  it  contains  oxide  of 
iron,  among  other  things.  This  absorbing  the  sulphu- 
retted hydrogen  forms  a  siilpliido  of  iron,  and  oxidizes 
into  a  sulphate,  thus  producing  the  acid  action  which 
is  injurious  to  the  plant.  Thiit  would  not  bo  per- 
ceptible at  an  extreme  distance,  say  of  four  miles. 
I  may  say  that  the  nose  may  detect  suljjhuretted 
hydrogen  at  a  very  great  distance,  and  1)eyond  the 
range  at  which  I  should  at  all  expect  to  find  injury 
from  it.  People'  having  smelt  the  sulphuretted 
hydrogen  say,  "  Here  is  Widnes  coming  upon  us ; " 
and  they  think  that  all  the  acid  enormities  are  to 
follow. 

6588.  Up  to  what  distance  would  you  say  that  sul- 
phuretted hydrogen  was  not  simply  disagreeable  from 
the  smell,  but  was  injurious  to  vegetation  ? — It  is 
difficult  to  lay  down  an  exact  law  of  that  kind. 

6589.  Not  to  the  same  distance  as  other  acids  ? — I 
never  can  answer  that  question  with  satisfaction  to 
myself.  I  have  told  you  how  the  woods  at  Knowslcy 
were  injured  by  the  acids  from  St.  Helen's,  and  that  to 
a  sudden  and  violent  extent ;  it  was  because  of  tlio 
weather  and  a  strong  wind,  and  a  great  many  circum- 
stance, all  combining ;  therefore  one  cannot  draw  the 
line. 

6590.  Do  you  think  that  sulphuretted  hydrogen 
had  any  part  in  that  damage  ? — No.  I  think  not.  It 
was  quite  sudden  ;  it  was  done  probably  in  24  hours. 
The  trees  there  were  flowering  on  one  side,  and  they 
Were  as  if  there  had  been  a  torch  applied  to  them  on 
the  other  side.   That  is  a  thing  which  you  seldom  see. 

It  is  in  this  way  that  I  would  explain  the  complaints 
of  residents  at  Woolton,  and  on  the  Widnes  side  of 
Liverpool  generally.  Quoting  from  the  evidence 
which  has  been  given  before  this  Commission, 
Mr.  J.  H.  Wilson,  residing  at  Gateacre,  says,  in  his 
reply  to  question  No.  2191,  tliat  the  wood-work 
outside  his  house  was  covered  with  a  bloom  like 
that  on  a  Hambro  grape  or  damson.  Also,  at  No. 
2192,  he  says  tliat  silver  is  turned  blue.  Mr.  T. 
Brocklebank,  of  Allerton,  says  (No.  2241)  that  in  his 
house  silver  turns  yellow.  Mr.  P.  F.  Garnett,  of 
Aigburth  (No.  2272),  complains  of  a  "  disagreeable 
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odpur  or  stench."    These  arc  all  plain  indications  of  A,  E.  Fletcher, 

the  presence  of  suljjhuretted  hydrogen  in  the  air  as  -^^l- 

distinguished  from  hydrochloric  acid.    People  smell     g  Feb~T877 

a   faint  trace  of  sulphuretted   hydrogen,    snd  the  '  ' 

general  odour  which  they  know  comes  from  Widnes, 

and  they  thence  assume  that  all  their  damaged  trees 

have  been  hurt  by  Widnes  acid.    I  think  tliat  they 

are  wrong.    The  acid  does  not  reach  so  far,  and  their 

trees  have  been  damaged  by  the  Liverpool  smoke. 

Any  one  passing   by  railway  between  Widnes  and 

Liverpool  may  easily  see,  Avhen  he  has  passed  a  few 

miles  from  Widnes,  that  the  trees  are  damaged  on  the 

Liverpool  side,  and  not  on  that  nearest  Widnes. 

Though  it  cannot  be  doubted  that  great  good  has 
been  done  by  inspection  under  the  Alkali  Acts,  yet  I 
believe  that  much  more  protection  will  be  afforded  by 
the  Act  of  1874  than  by  that  of  1863  alone.  For  10 
years  we  -worked  with  the  limited  powers  conferred 
by  the  Act  of  1863.  This  gave  the  inspector  power 
to  control  the  emission  of  one  acid  only,  and  that 
when  generated  by  one  process  only.  I  represented 
this  continually  to  complainants,  as  did,  doubtless,  my 
colleagues,  until  at  last  after  10  years  urging  we  have 
got  the  Act  of  1874.  The  new  Act  is  certainly  an 
advance  upon  the  old  one.  The  measure  of  five  per 
cent,  established  by  that  was  one  that  bore  very 
unequally  in  different  cases.  In  some  it  might  allow 
a  hurtful  quantity  of  acid  to  pass,  and  in  all  it  had 
too  great  a  reference  to  the  work  carried  on  rather 
than  to  the  effect  produced  by  that  on  the  atmosphere. 
The  frnit  which  the  new  Act  is  bearing  we  see  daily 
becoming  more  developed.  The  pressure  which  it  has 
brought  upon  manufacturers  has  stimulated  invention, 
and  already  four  new  forms  of  furnace  are  suggested 
for  carrying  on  that  part  of  the  process  in  which  the 
chief  acid  escape  takes  place, — the  salt  cake  roasting 
furnace.  The  inventors  are  Mr.  Gamble,  of  St.  Helen's, 
Messrs.  J  ones  and  Walsh,  of  Middleslirough,  Messrs. 
Gaskell,  Deacon,  and  Co.,  of  Widnes,  and  Messrs. 
Cammach  and  Walker,  of  St.  Helen's.  AH  have  their 
advantages,  and  all  are  improvements  on  the  old  form. 
The  adoption  by  the  manufacturers  of  the  best  of 
these  will  cerlainly  have  a  marked  effect  for  the  better 
on  the  vegetation  of  the  damnged  districts. 

In  order  to  explain  more  fully  the  power  which  tlie 
inspector  can  exercise,  it  is  necessary  to  point  out  the 
exact  sources  of  the  injury  which  he  has  to  control. 
Hydrochloric  aciil  gas  may  escape  ly  means  of  («) 
inefficient  condensers,  either  badly  constructed  or  not 
sufficiently  supplied  with  water  :  {b)  faulty  roasting 
furnace,  which  allows  the  acid  vapour,  which  should  be 
driven  forward  to  the  condensei',  to  escape  through 
fissures  in  the  arch  or  bed  to  the  flues  leading  direct  to 
the  chimney  :  (c)  faulty  pot,  allowing  the  acid  gas  to 
pass  round  the  edge  through  the  brickwork  with  the 
tire  flue,  and  so  to  the  chimney  :  {d)  faulty  flues,  if 
underground,  allowing  acid  gases  to  pass  into  a  neigh- 
bouring fire  flue,  and  so  to  the  chimney  ;  if  above 
ground,  allowing  the  acid  to  escape  into  the  air 
through  cracks  and  bad  joints :  (e)  bad  draught  to 
pot  or  roasting  furnace,  so  that  the  acid  escapes  at  the 
mouth  when  opened  for  the  purpose  of  working  the 
charge  or  withdrawing  it  when  roasted :  (/')  from 
the  hot  salt-cake  when  drawn  from  the  furnace, 
especially  if  it  is  not  well  roasted :  {g)  evajjoration 
of  acid  from  surface  of  condensers,  acid  tanks,  or  flue 
pipes,  when  made  of  such  material  as  will  allow 
liquid  acid  to  soak  through  it :  (A)  from  liquid  acid 
leaking  into  a  hot  flue  leading  direct  to  the  chimney. 

With  fault  («)  it  is  not  difficult  for  an  inspector  to 
grapple.  Sinqile  tests  may  be  applied  to  prove  the 
efficiency,  or  otherwise,  of  a  condenser.  When  a 
condenser  is  working  satisfactorily  tliere  is  no  reason 
to  fear  that  it  will  suddenly  alter  if  the  water  supply 
be  kept  constant,  and  this  may  be  insured  by  insisting 
on  water  tanks  of  suflicient  capacity,  {b)  Faulty 
roasting  furnace.  This  class  of  escape  has  Ijcen 
frequent  in  my  district,  whei'e  the  salt  cake  is  generally 
roasted  in  so-called  blind  or  close  furnaces.  The 
greatest  care  and  watchfulness  is  needed  to  keep  these 
furnaces  gas-tight.    I  think  that  on  nine  occasions 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


L  E  FIcicher  "^'^'^'si'®  ^  fi"*!      excess  of  acid  in  the  cliim- 

JEsq.      '  ^^y^  it  is  caused  by  a  leaky  fnruace.    The  cure  for  it 

  will  be  in  the  adoption  of  an  improved  furnace.  In 

9  Feb.  1877.    the  new  furnaces  alreatly  referred  to,  Avhich  are  now 

 under  trial,  1  see  a  promise  that  but  a  short  time  will 

elapse  before  furnaces  of  the  present  construction  will 
be  considered  obsolete,  (c)  Faulty  pot.  This  used 
in  my  district  to  be  a  frequent  source  of  serious  escape 
of  acid.  An  unwise  method  of  setting  the  pot  rendered 
it  easy  for  the  acid  to  eat  a  Avay  through  into  the  fire 
flue,  and  thus  rush  unchecked  to  the  chimney.  Now 
all  pots  in  my  district  are  so  set  as  to  render  this 
impossible  ;  if  the  acid  escapes  it  must  come  out  into 
the  air  of  the  fui-nace  house,  where  all  may  see  it. 
(d)  Faulty  flues.  I  always  discourage  the  use  of 
underground  acid  flues,  since  often  a  leakage  both  of 
liquid  and  gaseous  acid  takes  place  from  them  into  the 
fire  flues.  Their  use  is,  indeed,  nearly  everywhere 
discontinued  in  favour  of  overhead  flues  of  glass  or 
earthenware.  Tf  these  leak,  all  may  see  it.  (e)  Escape 
of  acid  from  the  mouth  of  pot  or  roasting  furnace. 
This  is  a  fault  not  easily  cured  by  the  visits  of  an 
inspector,  since  it  depends  much  on  the  action  of 
individual  workmen.  It  is  an  evil  not  so  far  reaching 
as  those  previously  discussed,  and  fortunately  annoys 
the  workmen  themselves  moi-e  than  any  one  else.  Its 
complete  cure  is,  however,  among  the  advantages  to 
be  certainly  anticipated  from  one  of  the  new  furnaces 
already  referred  to.  (_/")  Escape  of  acid  from  the  hot 
salt  cake  as  drawn  from  the  furnace.  This,  like  the 
last  evil,  escapes  the  vigilance  of  an  inspector.  Its 
effect  is  also  not  wide  spreading.  It  likewise  is 
remedied  by  the  new  furnace  last  referred  to.  (g) 
Evaporation  from  condensers,  &c.  It  is  difficult  to 
get  materials  so  impervious  to  acid  but  that  there  is 
a  certain  amount  soaking  through  and  evaporating. 
The  earthenware  flue  pipes  are  very  liable  to  this  fault, 
and  the  substitution  for  them  of  glass  pipes  has  in 
many  cases  been  foimd  very  advantageous.  The  evil 
is  one  with  which  inspection  can  well  cope  by  means 
of  the  "  best  known  method "  clause  of  the  Act  of 
1874.  (A)  Leakage  of  liquid  acid  into  flues.  This 
has  not  unfrequently  been  the  cause  of  an  acid  chim- 
ney in  my  district.  It  is  one  often  difficult  of  detec- 
tion, but  ordinary  care  suffices  for  its  cure  or  preven- 
tion. I  may  instance  one  case  of  this  Avhere  flues 
leaking  to  the  chimney  passed  near  several  stone 
tanks  used  fur  holding  acid.  A  leak  from  these 
allowed  acid  to  flow  into  a  flue,  and  pouring  along 
this  to  reach  the  chimne\',  at  the  Ijasc  of  wliich  was 
found  a  deep  pool  of  acid. 

In  thus  speaking  minutely  of  the  possible  sources 
of  acid  escape  in  an  alkali  works  I  have  referred 
to  hydrochlori acid  only,  tliat  being  the  first  and  still 
the  cliief  acid  placed  under  the  control  of  the  in- 
spector. 

With  regard  to  the  other  vapours,  called  in  the 
Act  of  1874  "noxious  gases,"  I  think  that  the  Act 
gives  ample  power  for  their  contiol.  In  clause  5 
it  says  that  "  tiie  owner  of  every  alkali  work  shall  use 
"  the  best  practicable  means  of  preventing  the  dis- 
"  charge  into  the  atmospliere  of  all  other  noxious 
"  gases,  &c."  Some  persons  have  exjiressed  a  fear 
that  this  is  not  sufficiently  definite  and  Ifiuding  on.  the 
manufacturer.  For  my  part  I  feel  it  to  be  more 
binding  than  a  definite  figure,  even  if  that  could  be 
given,  for  it  is  an  elastic  band,  and  may  be  kept  always 
tight  as  knowledge  of  the  methods  of  suppressing  the 
evils  complained  of  increases.  If  I  am  asked  to  give 
an  opinion  as  to  there  being  a  need  for  further  legis- 
lation, I  would  say  that  as  regard  the  alkali  Avorks 
nothing  further  is  needed  now.  But  I  look  forward 
to  the  time  when  they  shall  cease  to  be  dealt  with 
separately,  and  when  they,  with  all  works,  shall  be 
compelled  to  suppress  their  noxious  emissions,  be  they 
liquid  or  gaseous,  not  only  to  within  a  fixed  limit, 
but  as  far  even  as  the  best  known  methods  render 
this  possible.  Other  works  should  l)e  included,  for 
in  many  of  them  the  same  gases  arc  given  off' that  are 
placed  under  control  in  the  alkali  works,  and  some 
processes  are  now  as  ripe  for  inspection  as  were  the 


alkali  works  in  1863.  As  instances  may  be  mentioned, 
firstly,  dry  copper  works.  Here  ores  rich  in  sulphur 
are  submitted  to  a  roasting  operation  by  which  large 
quantities  of  sulphurous  acid  are  thrown  off.  In  some 
works  this  acid  vapour  is  condensed,  and  I  may  add 
economised,  for  the  process  is  profitable.  In  other 
copper  works  the  condensation  of  the  acid  gas  thus 
arising  in  the  first  portion  of  the  process  is  not 
attempted ;  it  escapes  into  the  air.  If  the  "  best 
known  methods  "  clause  were  in  force  here,  this  con- 
densing process  could  be  at  once  enforced,  to  the 
benefit  of  the  public  and  of  the  manufacturers  also, 
without  waiting  to  determine  what  was  the  exact  per- 
centage of  escape  that  should  be  fixed  as  the  limit. 
Secondly,  the  same  remark  applies  to  potteries  where 
salt  glaze  is  used.  At  the  request  of  Messrs.  Doulton, 
who  have  large  potteries  at  Lambeth  and  elsewhere,  I 
have  conducted  some  experiments  in  order  to  effect  the 
condensation  of  the  hydrochloric  acid  and  salt  vapour 
which  fly  off"  from  the  kiln  at  the  time  of  salting  the 
ware.  The  experiments  have  been  so  far  successful 
as  to  determine  Messrs.  Doulton  to  proceed  with  the 
matter.  In  our  experiments  we  condensed  about 
three-fourths  of  the  whole  acid  coming  off",  and  almost 
entirely  suppressed  the  dense  white  fumes  Avhich  have 
often  in  populous  districts  attracted  so  much  observa- 
tion. Here  again  the  "  best  known  methods  "  clause 
would  apply,  and  would  be  more  binding  than  any 
figure  that  could  be  fixed  now.  There  are  also  other 
manufactures  about  which  complaints  often  arise,  such 
as  bone-burning  works,  manure  works,  &c.,  from  which 
vile  vapours  arise,  which  have  not  even  the  sanction 
of  a  chemical  nomenclature ;  still  the  "  best  known  me- 
thods clause  "  would  embrace  all.  To  this  list  might 
be  added  salt  works,  glass  works,  and  others  which 
might  be  named  as  giving  off  corrosive  vapours,  which 
certainly,  if  not  to  be  checked  immediately,  ought  to 
be  kept  under  supervision  with  the  hope  of  checking 
them. 

It  is  indeed,  perhaps,  open  to  suggestion  that  a 
general  Noxious  Vapour  Act  might  he  passed,  rest- 
ing solely  on  this  clause,  thus  running  parallel  with 
the  Kivers  Pollution  Prevention  Act  of  last  session. 
The  words  '•  noxious  vapour  "  need  not  be  defined  ; 
but  if  in  any  place  an  influential  complaint  was  made 
to  the  Local  Government  Board,  they  should  be  em- 
powered to  put  the  works  under  inspection  for  a 
longer  or  shorter  time.  The  inspector's  report  would 
either  absolve  the  works^  or  be  the  means  of  enforcing 
amendments.  There  could  be  an  appeal  from  the 
inspector  to  the  president  of  the  Local  Government 
Bfiard. 

G591.  Do  you  mean  that  the  appeal  would  lie  as  fo 
the  fact  whether  they  should  be  placed  under  inspec- 
tion, or  as  to  the  manner  in  which  the  inspector 
proposed  to  enforce  the  best  practicable  methods? — I 
mean  an  appeal  against  the  report  of  the  inspector  ; 
he  must  give  his  reasons  for  every  statement  which  he 
makes. 

6592.  The  first  question  to  be  decided  is  whether 
such  and  such  a  trade  should  be  put  at  all  under 
inspection?  —  The  fact  of  there  being  a  sufliciently 
influential  complaint  I  put  down  as  a  ground  for  that ; 
I  mean  a  complaint  from  a  certain  number  of  rate- 
payers. 

6593.  That  is  to  call  attention  to  the  matter,  nnd 
I  presume  you  would  leave  the  question  to  be  decided 
by  the  Local  Government  Board  whether  or  not  those 
works  should  be  [)ut  under  inspection  ? — I  thought 
that  upon  the  mere  receijjt  of  a  memorial  from  a  cer- 
tain number  of  ratepayers,  that  is  to  say,  what  I  call 
a  sufficiently  influential  complaint,  the  Local  Govern- 
ment Board  would  at  once  send  an  inspector  to 
examine  and  report. 

6594.  But  would  not  the  first  thing  to  be  decided 
be  whether  or  not  that  particular  trade  should  be 
placed  under  inspection  ? — The  I'cport  would  perhaps 
say,  "  There  is  no  sufficient  ground  for  complaint," 
or  it  would  say,  "  There  is  a  sufficient  ground  for  com- 
plaint;" and  in  the  meantime  the  inspector  would 
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have  pointed  out  to  the  manufacturer  what  points  he 
intended  to  complain  against. 

6.595.  I  only  wanted  to  understand  what  you  pro- 
pose ;  will  you  proceed  with  your  statement  ? — Under 
such  a  general  commission  I  think  that  inspectors 
would  soon  learn  a  comprehensive  way  of  judging  as 
to  what  should  be  considered  an  excessive  quantity  of 
acid  coming  away  from  a  work.  A  cubic  foot  of 
smoke  drawn  from  the  chimney  either  of  an  alkali 
work,  a  copper  work,  a  glass  work,  a  zinc  work,  &c., 
would  be  neutralized  by  an  alkali,  and  comparative 
degrees  of  acidity  would  thus  be  expressed  in  terms 
of,  say,  carb.  soda,  a  definite  statement  which  no  one 
could  dispute.  When,  in  this  comparison,  one  work, 
or  one  class  of  works,  stood  out  as  excessively  acid, 
means  would  be  sought  to  reduce  that  acidity,  and, 
when  found,  enforced  ou  all.  There  is,  perhaps,  no 
need  for  excluding  even  coal  burning  from  the  opera- 
tion of  this  elastic  clause,  since  there  may  arise  cases 
where,  along  with  coal,  iron  pyrites  are  burned  to 
such  an  extent  as  injuriously  to  affect  the  neighbour- 
hood. 

It  may  be  said  that  in  applying  the  "best  known 
methods"  clause,  you  depend  very  largely  upon  the 
judgment  of  the  inspector.  Is  not  this,  however, 
also  the  case  under  the  present  Acts  ?  An  inspector 
is  often  placed  in  a  position  where  it  is  more  his 
duty  to  suggest  than  to  punish ;  to  assist  in  pro- 
curing a  remedy  rather  than  to  cause  the  infliction  of 
a  penalty.  He  has  need  not  only  for  chemical  but 
also  mechanical  knowledge,  and  much  experience  in 
manufacturing  chemistry.  So-called  improvements 
and  remedial  processes  are  sometimes  proposed  to  a 
manufacturer  Avhich  his  judgment  rejects  as  by  an 
instinct.  If  this  is  done  by  an  inspector  his  influence 
is  greatly  diminished.  In  treating  with  a  manufac- 
turer, it  should  never  be  forgotten  that  his  works  are 
established  not  lo  condense  gases,  nor  to  suppress 
noxious  vapours,  but  to  make  money,  and  that  all 
fancy  processes  which  interfei'e  with  this  result  atop 
the  works,  and  thus  defeat  their  own  object. 

When  all  that  care  and  science  can  accomplish  has 
been  done,  and  there  still  remains  a  residuum  of 
noxious  influence  operating  injuriously  on  vegetation, 
how  is  the  landowner  to  be  compensated  ?  Is  he  to 
attack  the  nearest  work,  and  claim  there  payment  for 
an  injury  which  he  has  received  f i-oni  the  whole  district, 
or  can  he  so  apportion  his  claim  among  the  various 
woi'ks  as  to  ajjply  for  just  that  amount  which  is  pro- 
])ortionalc  to  the  injury  which  he  has  received  t'rom 
epich  ?  I  think  that  the  latter  may  be  done.  Such  a 
system  has  for  some  years  been  partially  carried  out  in 
the  ueighboui'hood  of  St.  Helen's.  Previously  to  the 
year  1870  repeated  actions  at  law  were  brought  against 
one  of  the  coj^per  works  there  for  damage  done  to 
farm  lands,  and  it  was  ruled  by  a  county  court  judge 
that  a  claim  could  be  sustained  against  any  work  for 
all  the  injury  done  to  a  farm,  though  it  was  admitted 
that  the  work  proceeded  against  liad  not  done  all  the 
damage,  but  had  only  contributed  to  it  jointly  with 
other  neighbouring  works. 

6596.  Tliat  decision  was  over-ruled  by  the  superior 
courts,  was  it  not  ? — It  was  ;  I  do  not  know  how  far 
it  has  been  over-ruled  as  an  absolute  matter  of  law; 
it  was  over-ruled  in  that  case. 

6597.  Was  it  over-ruled  upon  the  general  principle, 
or  with  reference  to  some  special  facts  in  that  case  ? — 
That  decision  would,  doubtless,  form  a  precedent  for 
the  future. 

6598.  I  thought  that  it  was  upon  the  express  ground 
that  the  county  court  judge  was  wrong  in  his  nding. 
In  your  evidence  you  ha\  (' just  referred  to  hisdecifion, 
and  what  i  want  to  know  is  whether  the  principle 
upon  which  the  decision  rested  has  not  been  over- 
ruled ? — I  know  that  it  was  overcome  in  that  instance; 
whether  it  was  overcome  for  good  and  all,  I  am  not 
sufficient  lawyer  to  say  ;  I  suppose  that  it  will  form 
a  precedent. 

6599.  The  case,  no  doubt,  was  upset  on  appeal;  but 
surely  it  is  all-important  to  know  whether  or  not  it 
was  upset  on  ai)i)eal  upon  the  ground  that  the  prin- 
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ciple  laid  down  by  the  county  court  judge  on  which  A.E.Fletcher, 
he  rested  his  decision  was  wrong  ;  you  do  not  recollect  P^l- 
that  ? — I  am  hardly  competent  to  give  an  opinion  upon    ^  F^b~l877 

that  point.     I  know  that  it  put  a  stop  to  the  whole  \  ' 

of  that  class  of  litigation,  and  certainly  it  was  practi- 
cally over-ruled. 

6600.  Will  you  proceed  ? — In  one  year  the  claims 
against  one  of  the  copper  works  amounted  to  3,000/. 
I  was  requested  by  the  copper  smelter  to  attempt  an 
apportionment  of  the  value  of  the  damage  done  to  the 
farms  amoug  the  various  manuf\icturers  of  the  district. 
I  made  the  attempt,  and  Avas  successfid.  Tiie  steps 
taken  were  as  follows  :  The  amount  of  acid  vapour 
passing  from  each  work  near  St.  Helen's  was  known 
to  me,  but  it  was  necessary  also  to  know  in  what  pro- 
portion the  effect  of  distance  modified  the  amount  of 
damage  done  by  it.  I  procured,  therefore,  a  number 
of  shallow  vessels,  so  covered  as  to  exclude  the  rain, 
but  yet  admit  the  wind  to  play  upon  the  surface  of 
the  liquid  contained  in  them,  and  placed  these  in 
various  positions  about  the  country  ;  also  bottles  with 
funnels  to  catch  the  rain.  On  examining  the  absor- 
bents which  I  placed  in  the  shallow  vessels,  and  the 
rain  collected  in  the  bottles,  I  found  that  they  con- 
tained acid  fallen  from  the  chimneys,  and  that  a  direct 
relation  existed  between  the  distances  of  the  vessels 
from  the  sources  of  smoke  and  the  amount  of  acid 
collected,  I  had  not  enough  points,  however,  to  de- 
termine the  ratio  clearly.  Soon  after  this  a  heavy  fall 
of  snow  gave  me  the  opportunity  which  I  sought,  in 
that  a  complete  sheet  of  test  surface  was  thus  spread 
over  the  whole  country.  Snow  is  a  good  absorbent  of 
acid  vapour,  so  that  the  amount  of  acid  found  in  a 
square  foot  of  snow  in  one  place,  when  compared  with 
that  found  in  a  square  foot  of  snow  in  another  place, 
gave  an  indication  of  the  relative  amounts  of  acid  in 
the  air  of  the  two  places.  Following  out  this  idea,  I 
collected  portions  of  snow  at  measiu-ed  distances  from 
the  main  smoke  centres,  proceeding  in  a  westerly 
direction  from  St.  Helen's,  the  wind  having  been  steady 
from  the  east.  These  tests,  and  those  previously 
made,  showed  that  the  quantity  of  acid  found  on  the 
ground  diminished  in  simple  proportion  to  the  increase 
of  distance  from  the  source  of  acid  ;  tliat,  for  instance, 
if  of  two  fields  the  distance  of  one  from  a  chimney 
was  doubU;  that  of  the  other  from  the  same,  then  the 
acid  found  in  one  foot  of  snow  in  the  latter  was  double 
the  amount  found  in  a  foot  of  snow  in  the  former. 
This  investigation  was  also  supported  by  corroborative 
experiments  made  by  Professor  Roscoe,  one  of  the 
])resent  Commissioners,  the  result  of  which  was  ably 
put  l)y  him  before  the  court  when  the  cause  of 
Tipping  Newton  came  up  for  trial  at  the  Liverpool 
assizes  in  1 870.  The  case  was  decided  on  these 
[jrinciplcs  ;  and  since  that  time  I  have  calculated,  in 
43  separate  cases,  the  proportion  due  from  each  of  the 
St.  Helen's  works,  and  awards  based  on  these  calcula- 
tions have  been  accepted.  In  a  few  cases  the  award 
was  enforced  by  a  jury,  but  in  most  instances  the 
awards  were  accepted  without  further  recourse  to  a 
court  of  law. 

6601.  What  was  the  latest  occasion  on  which  you 
made  one  of  these  awards? — 1872  ;  it  only  went  on 
for  a  year  or  two  years  at  most  after  that  time.  Since 
then  there  has  been  nothing  at  all  to  my  knowledge, 
and  no  call  for  such  inquiry. 

6602.  Then  it  has  not  been  abandoned  since  1872 
because  it  did  not  give  satisfaction,  but  because  no 
complaints  have  been  made?  —  I  have  heard  of  no 
conqdaints  and  of  no  litigation  in  the  district  of 
St,  Helen's. 

6603.  To  return  to  the  commencement  of  your 
evidence  ;  are  you  able  to  inspect  to  your  own  satis- 
faction this  large  number  of  works  situated  in  such 
distant  quarters  as  those  which  are  placed  under  you  ? 
— The  value  of  inspection  does  not  depend  entirely  on 
tlie  frecpiency  of  visits.  It  certainly  would  not  do  if 
the  visits  were  regular  ;  but  by  seeing  that  proper 
apparatus  is  at  work,  and  by  continual  and  irregular 
visits,  very  much  may  be  done,  although  those  visits 
are  few  and  far  between.  The  visits  which  I  pay 
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A.  E.  Fletcher   ^^^^J  much,  ill  number.    I  have  noticed,  in  looking  at 
Esq.         my  note  book  for  the  past  year,  that  I  visited  one  work 
- —        seven  times  in  one  month,  and  another  v?ork  six  times 
9  Feb.  1877.        one  month  ;  and  there  may  be  some  worlts  which 
I  did  not  visit  beyond  three  or  four  times  in  the  year. 

6604.  I  suppose  that  your  attention  is  most  given 
to  those  works  which  are  least  well  conducted  ? — If  I 
go  to  works  and  find  something  wrong,  I  insist  on  its 
being  put  right,  and  see  that  it  is  done  ;  and,  if  neces- 
sary, I  come  again  and  again  until  it  is  done. 

6605.  I  suppose  that  you  have  formed  by  this  time 
a  pretty  good  opinion  of  the  manner  in  which  the 
works  are  conducted,  and  know  pretty  well  which  of 
them  need  most  inspection  ? — Quite  so. 

6606.  We  heard  something  yesterday  from  a  witness, 
who  spoke  with  great  authority,  of  the  fact  that  in 
certain  cases  the  movements  of  the  inspector  were 
Avatched,  and  that  the  works  were  put  in  order  in 
some  peccant  portions  of  them  where  his  visit  was 
expected.  Have  you  any  reason  to  know  that  such  a 
system  has  been  carried  on  ? — I  can  hardly  believe 
all  I  am  told  of  those  things.  The  statement 
certainly  came  with  very  great  authority  yesterday. 
I  do  not  know  whether  I  shall  offend  the  manufacturers 
wlio  are  present  when  I  say  that  it  reminds  one  some- 
what of  one's  schoolboy  days.  When  there  was  an 
inquiry  as  to  Avho  had  done  some  mischief,  it  Avas 
ahvays  said  that  it  had  been  done  by  somebody  else. 

6607.  The  question  Avhich  I  ask  you  is,  Avhether 
you  think  that  your  movements  are  ever  Avatched  for 
the  purpose  of  defeating  the  objects  of  the  Act,  and 
making  your  inspection  useless  ? — I  have  never  had 
a  proof  of  it  at  all. 

6608.  Are  the  errors  in  management  which  would 
subject  the  OAvners  of  Avorks  to  prosecution  such  as  to 
be  etxsily  rectified,  and  rectified  in  a  short  time  on  the 
apprehension  of  the  visit  of  the  inspector  ? — They  are 
not  by  any  means  so.  The  one  case  of  turning  on 
Avater  Avhen  tlie  Avorks  had  been  going  on  without 
Avater  Avould  take  certainly  half  an  hour,  and  probably 
a  longer  time. 

6609.  But  there  would  be  sufficient  time  for  that, 
would  there  not,  unless  you  Avallvcd  direct  to  the  con- 
denser ? — Anything  so  gross  as  that  could  hardly 
escape  observation  from  the  chimneys. 

66X0.  If  such  a  system  were  carried  on  at  all,  of 
course  it  Avould  never  be  carried  on  by  the  higher  sort 
of  manufacturers,  but  it  Avould  be  carried  on  at  great 
advantage  by  others  during  the  times  when  you  were 
knoAvn  to  be  absent  inspecting  some  of  your  more 
distant  works,  would  it  not  ? — I  have  really  always 
refused  to  believe  that  manufacturers  were  guilty  of 
small  tricks.  I  do  not  believe  that  they  are  guilty  of 
them  at  all.  I  think  that  they  have  very  great  diffi- 
culty in  complying  Avith  the  terms  of  the  Act,  but  that 
straight-forAvardly  and  openly  they  all  strive  to  do  it. 

6611.  You  do  not  altogether  entertain  the  opinion 
expressed  by,  I  think,  the  same  Avitness  yesterday,  that 
"  there  are  manufacturers  and  manufacturers  "  ? — As 
I  have  said,  there  are  Avorks  Avhich  I  know  at  times  to 
be  in  a  less  efficient  state  of  repair,  and  less  efficiently 
conducted,  than  others,  and  to  these  works  I  direct 
more  especial  attention.  There  is  clearly  a  great 
difference  between  one  Avork  and  another. 

6612.  Have  you  ever  observed  on  the  part  of  any 
manufacturers  a  constant  struggle  to  evade  the  strin- 
gency of  the  Act  ? — -The  only  point  on  Avhich  I  am 
hesitating  in  my  mind  as  to  Avhether  to  admit  it  as  an 
evasion  or  not  is  Avhat  has  been  already  put  in  evidence, 
namely,  having  the  means  of  letting  in  air  to  the  flues 
in  order  to  dilute  the  gas,  and  so  reduce  the  amount 
jier  cubic  foot  below  the  recognised  standard. 

6613.  If  that  was  done  Avith  that  direct  object  it 
would  be  a  conscious  evasion  of  the  Act,  would  it  not  ? 
— I  think  that  we  can  hardly  consider  it  an  evasion  if 
done  continuously  ;  but  Avhen  I  see  such  an  arrange- 
ment I  am  always  afraid  that  it  may  be  a  source  of 
tricking  the  inspector,  and  that  it  may  be  in  fact  open 
Avhen  he  is  there,  and  closed  Avheu  he  is  away.  That 
is  the  only  point  Avhich  I  reserve  in  my  mind  in 
answering  that  question. 


6614.  It  was  stated  that  on  Sundays,  and  at  night, 
there  were  from  certain  works  (not  from  well-con- 
ducted works)  much  larger  escapes  of  noxious  gases 
than  at  other  times ;  those  would  be  offences  know- 
ingly committed,  would  they  not  ? — Do  you  mean  on 
Sunday  evening  ? 

6615.  Yes.  It  was  suggested  that  the  reason  was 
that  the  tanks  Avere  insufficient  to  supply  the  water 
during  the  whole  time,  and  that  therefore  on  a  Sunday 
the  Avorks  Avere  worked  with  their  condensers  in  less 
good  order  than  they  were  on  the  ordinary  working 
days  when  the  visits  of  the  inspector  might  possibly 
be  expected  ? — I  cannot  deny  that  some  one  has 
noticed  that  there  is  habitually  a  greater  escape  on 
Sunday  evening.  I  have  heard  that  stated  before,  but 
as  far  as  my  own  obseiwation  goes  I  have  never 
noticed  it. 

6616.  Sunday  is,  I  presume,  a  day  of  rest  to  you; 
you  do  not  visit  works  on  Sunday  ? — I  do  not,  as  a 
rule,  visit  works  on  Sunday.  I  have  done  so  on  one 
or  two  particular  occasions  Avhen  I  have  had  just 
reason  for  it,  but  only  on  one  or  two. 

6617.  What  have  been  those  occasions  when  you 
have  visited  works  on  Sunday  ? — On  one  occasion,  at 
St.  Helen's,  I  was  told  that  there  was  a  A'cry  terrible 
cloud  of  acid  over  the  Avhole  place,  and  I  immediately 
went  there.  I  found  in  that  case  that  there  Avas  an 
accumulation  of  fog  arising  from  the  potteries  and  th(^ 
bottle  works,  a  fog  containing  volatilised  salt  and 
hydrochloric  acid. 

6618.  Have  you  never  been  informed  of  that  of. 
which  the  Commission  have  been  rather  opprobriously 
informed,  namely,  of  the  imputation  made  u^ion  certain 
works  that  escapes  are  allowed  upon  Sundays  ?— I 
have  ahvays  acted  ujDon  the  plan  of  trying  to  find  out 
the  escapes,  and  not  listening  too  much  to  complaints. 
Saying  that  somebody  else  Avas  always  doing  it,  never 
seemed  to  me  to  solve  the  thing.  T  have  always  ti'ied 
to  find  out  the  somebody,  and  have  been  tolerably 
successful  in  so  doing. 

6619.  But  you  would  not  shut  your  ears  to  a  com- 
plaint made  by  a  respectable  Avitness,  would  you  ? — 
Certainly  not.  Often,  however,  I  am  aware  of  the 
evil  and  am  taking  measures  to  suppress  it  long  before 
I  am  thus  informed  of  it,  for  I  have  abetter  knowledge 
of  the  works  than  those  who  see  them  only  from  the 
outside. 

6620.  Then,  again,  as  to  the  escapes  at  night ;  I 
suppose  that  they  may  be  attributed  to  somewhat  the 
same  reason ;  namely,  the  smaller  probability  of  a  visit 
from  the  insjiector  ? — If  there  is  an  increased  escape 
at  night  it  may  be  jjut  down  to  want  of  supervision 
in  the  works ;  people,  of  course,  are  less  active  at 
night ;  and  I  can  well  imagine  that  if  there  was  a 
shortness  of  water  the  manufacturer  might  reserve 
the  water  for  the  day  time,  and  be  scant  in  its  use  at 
night. 

6621.  I  dare  say  that  you  heard  a  witness,  whose 
competence  can  hardly  be  doubted,  state  yesterday 
that  he  had  knoAvn  instances  where  the  supply  of 
water  had  been  insufficient  ? — I  do  not  doubt  for  a 
moment  that  those  statements  were  correct. 

6622.  If  you  had  reason  to  believe  then  to  be  in 
coiTcct,  Avhat  steps  should  you  take  to  ascertain 
whether  they  were  correct  or  not  ? — I  should  visit  the 
Avorks  more  frequently. 

6623.  Would  you  do  so  in  order  to  ascertain  whether 
the  Act  was  not  carried  out,  or  would  you  take 
measures  to  see  whether  the  parties  were  in  a  position 
to  comply  with  the  .(Vet  by,  for  instance,  having  suffi- 
cient tank  room  ? — I  should,  most  undoubtedly,  do  the 
latter. 

6624.  Has  it  ever  happened  to  you  to  point  out  to 
the  owners  of  Avorks  that  their  tanks  Avere  insufficient  ? 
— Most  decidedly.  There  are  AVorks  now,  Avhere  the 
next  time  that  I  visit  them  my  first  enquiry  will  be 
whether  certain  tanks  are  completed. 

6625.  Have  you  generally  found  a  readiness  to 
comply  Avith  your  requirements  ? — The  utmost  readi- 
ness. 

6626.  Have  you  ever  found  a  case  in  which  there 
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was  a  refusal  or  neglect  to  do  so  ? — No,  I  cannot 
mention  any  instance  of  it.  One's  power,  I  think,  is 
quite  ample  in  that  respect.  If  the  need  was  pointed 
out,  and  if  it  was  not  supplied,  one's  activity  would 
obviously  be  so  much  increased,  and  any  breach  of  the 
Act  after  that  would  be  considered  contumacious  and 
aggravated. 

6627.  And  deliberately  done  ? — Yes. 

6628.  Under  the  Act,  I  think,  you  have  no  power 
to  prosecute  a  man  who  has  obviously  insufficient  water 
power  for  his  purposes  ? — No. 

■  6629.  You  must  trace  the  result  from  that  want  of 
water  supply  ? — Certainly. 

6630.  It  has  been  suggested  that  the  great  increase 
of  work  cast  upon  the  inspectors  by  the  Act  of  1874 
necessitates  an  increase  of  their  number  in  order  that 
their  duty  may  be  eificiently  performed ;  are  you  of  that 
opinion  ? — The  work  has  increased  very  much  ;  it  has 
fully  doubled  ;  and  the  work,  I  should  tliink,  will  go  on 
increasing  with,  jjerhaps,  greater  speed.  Dr.  Angus 
Smith  has  been  appointed  inspector  under  the  Rivers 
Pollution  Act ;  and  indirectly  it  is  obvious  that  some 
cognizance  must  be  taken  by  the  inspectors  under  the 
Alkali  Acts  of  water  pollution.  It  has  been  the  subject 
of  inquiry  before  the  Commission  whether  certain 
liquid  acid  drainage  went  into  the  river  or  not  ;  and 
the  two  questions  are  so  mixed  up  together  that  they 
amalgamate. 

6631.  Where  an  alleged  pollution  proceeded  from 
works  under  inspection,  the  inspector  might  be  called 
in  to  inquire  whether  the  evil  arose  from  the  pollution 
of  the  river,  or  from  other  sources  ? — Quite  so  ;  so  that 
I  look  forward  to  a  continuous  increase  in  the  work 
which  will  have  to  be  done  by  the  inspectors  ;  and  my 
proposal  to  Dr.  Angus  Smith  has  already  been  that 
I  should  have  an  assistant  under  me,  Avhom  I  would 
desire  to  reside  near  to  Widiies,  it  being  the  largest 
of  the  centres,  and  to  have  a  laboratory  and  an  office 
there,  and  he  would  be  able  to  do  some  of  the  hand 
work  which  now  takes  \ip  so  large  a  portion  of  my 
time,  particularly  in  connection  with  any  system  of 
constant  aspirators  ;  that  is  to  say,  apparatuses  fixed 
to  conduct  constant  inspection.  The  liquids  used  in 
them  to  absorb  the  acids  require  periodical  collecting 
and  changing.  I  do  not  ask  for  an  assistant  of  inferior 
standing,  but  merely  as  a  junior. 

6632.  Whose  experience  Avould  be  less  ? — Whose 
experience  would  be  less.  I  have  had  to  exercise  a 
good  deal  of  planning  and  invention  to  devise  apparatus 
and  methods  for  carrying  out  the  work  in  my  district, 
and  these  are  matters  which  certainly  might  be  well 
taken  up,  and  I  might  be  assisted  in  carrying  them  on 
by  an  assistant,  I  mean  by  an  assistant,  not  the  sort 
of  person  that  has  been  s})oken  of,  namely,  a  commis- 
sionaire, but  a  trained  chemist  with  a  sufficient  salarj- ; 
I  think  that  such  a  staff  growing  up  would  eventually 
be  able  to  take  our  places,  and  the  thing  would  thus 
be  put  upon  a  permanent  footing. 

6633.  In  that  case,  what  would  happen  to  St. 
Helen's  ?  You  propose,  by  your  evidence,  that  the  Act 
should  be  extended  to  the  dry  copper  works ;  it  would 
include,  between  the  dry  and  the  wet,  all  the  copper 
works,  would  it  not  ? — Yes. 

6634.  Would  you  have  an  assistant  inspector,  or  his 
deputy,  residing  at  St.  Helen's? — That  is  a  detail 
which  circumstances  would  decide. 

6635.  Is  it  not  more  than  a  detail  when  you  come  to 
the  question  of  inspection  ;  is  it  not  really  a  matter 
of  i)rinciplc  as  to  whether  these  large  centres  of  works 
should  or  should  not  be  superintended  by  a  resident 
inspector  ? — St.  Helen's  and  Widnes  are  comparatively 
near;  they  are,  I  think,  only  seven  miles  apart,  and 
with  a  direct  railway  across  ;  so  that  a  person  residing 
in  either  place  would  be  able  to  spend  half  his  day  in 
each,  or  to  spend  half  the  week  in  each.  It  would  be 
easy  to  combine  both.  That  is  why  I  call  it  a  detail. 
I  would  say,  if  necessary,  let  there  be  a  resident  assis- 
tant in  each ;  I  am  seeking  to  be  considered  a  district 
inspector,  having  a  certain  district  to  overlook,  with 
th('  necessary  number  of  assistants  residing  at  the 
chief  places.    All  would  be  referred  to  Dr.  Angus 
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Smith,  of  whom  I  cannot  speak  in  too  great  terms  of  A.  E.  Fletcher, 

respect,  and  even  of  affection,  he  being  our  referee 

and  chief.  „    "   "  — 

6636.  Then  you  think  that,  with  one  assistant,  you   '  ' 

might  still  continue  to  superintend  your  district  effec- 
tually ? — At  present. 

6637.  Unless  the  quantity  of  work  done  is  increased 
or  increases  by  the  operation  of  commercial  causes  ? — 
The  idea  of  introducing  a  noxious  vapour  law  covering 
all  works  would,  of  course,  bring  in  a  large  increase 
at  once. 

6638.  You  have  stated  in  your  evidence  that  you 
have  occasionally  inspected  works  at  night  ? — I  have. 

6639.  For  what  reasons  have  you  done  so  ? — That 
I  might  know  what  was  going  on  at  night. 

6639dz.  Had  you  any  special  reason  for  making  a 
j^articular  visit ;  was  it  in  consequence  of  information 
which  you  had  received  that  certain  practices  were 
going  on  ? — No  ;  my  visits  were  not  confined  to  any 
particular  works.  I  visited  some,  merely  as  I  should 
visit  others.  In  those  cases  I  did  not  find  anything 
different  from  what  I  had  usually  found  in  the  day- 
time. 

6640.  Apart  from  the  opportunities  given  for  eva- 
sions of  the  Act  by  the  expected  absence  of  the  inspector 
at  night,  are  there  any  particular  reasons  connected 
with  the  night  itself  why  the  works  should  be  more 
offensive  at  night  than  in  the  day  ? — I  think  so,  deci- 
dedly. The  reason  why  we  observe  disagreeable 
odours  at  night  is,  that  some  of  the  moisture  in  the 
air  is  condensed  to  the  form  of  a  mist  or  cloud,  thus 
forming  a  receptacle  for  the  acid  vapour.  If  this 
moves  slowly  or  is  stationary,  the  acid  is  accumulated. 
Then  people  are  more  at  home  at  night. 

6641.  Those  persons  who  live  near  London,  and  who 
are  driven  into  London,  observe  the  effect  which  is 
produced  upon  the  fog  ;  the  sun  as  it  is  called  draws 
off  the  fog  ;  is  there  any  such  effect  near  the  works  ? 
— When  the  acid  vapours  are  associated  with  water 
and  take  the  form  of  fog,  their  motion  is  slow ; 
whereas  the  acid,  if  still  a  gas,  will,  to  an  unlimited 
degree,  diffuse  and  become  at  last  imperceptible. 

6642.  You  probably  heard  the  evidence  of  Mr. 
Faulkner  and  his  assistant,  brewers,  living  in  the 
neighbourhood  of  St.  Helen's,  as  to  the  particularly 
noxious  effects  which  they  observed  from  the  vapour 
]'ound  St.  Helen's  at  an  early  hour  of  the  morning  ; 
should  you  have  expected  that  that  would  be  the  case  ? 
— I  have  no  doubt  that  what  they  complain  of  is  sul- 
phuretted hydrogen. 

6643.  But  would  you  expect  it  to  be  worse  in  the 
morning  than  at  any  other  time  ? — Yes,  for  the  reasons 
which  I  have  just  given. 

G644.  You  have  stated,  I  think,  a  pretty  positive 
ojjinion  that  the  time  has  come  when  the  copper  works 
might  be  put  under  supervision,  under  what  may  be 
called  the  "  best  practicable  means  "  clause ;  do  you 
apply  that  to  all  copper  works  ? — I  only  know  of  two 
sorts,  namely,  what  are  called  dry  and  wet. 

6645.  Have  you  ever  visited  the  copper  works  at 
Swansea  ? — Yes. 

6646.  Do  you  think  that  those  Avorks  could  advan- 
tageously be  put  under  such  supervision  as  you  have 
suggested  ? — I  think  that  every  work  which  emits  a 
noxious  gas  might  be  put  under  such  a  clause. 

6647.  Would  you  include  iron  Avorks  ? — They  Avould 
come  under  the  cognizance  of  the  inspector.  If  he  felt 
himself  unable  to  suggest  a  remedy  for  such  eA'ils,  he 
Avould  say  so. 

6648.  Mr.  Mactear  suggested  that  one  evil  con- 
nected Avith  iron  Avorks  Avas  that  their  chimneys  were 
so  low  that  the  perhaps  inevitable  mischief  arising 
from  them  was  greatly  increased  by  the  fact  of  the 
lowness  of  the  chimneys  ;  Avould  you  consider  that  an 
instance  in  which  legislation  Avould  have  a  right  to 
insist  iqjon  the  best  practicable  means  of  mitigating 
the  evil  ? — I  think  that  if  the  inspector  was  sufficiently 
firm  in  his  own  judgment  that  there  was  a  case  for 
interference,  it  would  be  time  to  take  action. 

6649.  You  heard  Mr.  Mactear's  statement  as  to  the 
mischief  done  by  the  iron  works  in  the  neighbourhood 
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A.  E.  Fletcher,  of  Glasgow  from  the  low  chimneys ;  does  that  corre- 
^^'i-         spond  with  your  experience  ? — The  question  of  high 
9  Feb  IS"?     ^^^^         chimneys  is  one  which  has  been  discussed  at 
'       *    great  length,  and  a  great  deal  is  to  be  said  upon  both 
sides  of  tlie  question.    I  think  that  one  may  say  that 
that  is  an  instance  where,  it  being  a  matter  of  judg- 
ment, it  would  be  a  matter  open  to  discussion  ;  and  I 
can  only  repeat  my  idea  that  if  the  inspector  was  very 
firm  in  his  judgment,  and  could  persuade  people  to 
adopt  his  view,  then  the  time  would  have  come  for 
action. 

6650.  But  the  inspectors  must  all  be  of  one  judgment 
in  the  matter  ? — I  take  my  representations  to  the 
head  inspector.  At  the  same  time,  if  the  works  in 
Glasgow  or  anywhere  else  did  acknowledged  damage, 
Avhether  they  were  iron  works  or  anything  else,  and 
if  a  memorial  was  sent  up  to  the  Local  Government 
Board,  an  inspector  might  be  instructed  to  report. 
His  report  might  be,  "  These  works  are  so  conducted 

that  some  harm  follows,  but  I  can  suggest  no  remedy, 
'•'  and  they  are  conducted  in  the  best  known  way." 
That,  I  think,  would  be  the  report  at  present  on  iron- 
smelting  works. 

6651.  From  your  observation  of  copper  works,  to 
what  extent,  putting  it  by  way  of  per-centage,  but  of 
course  not  binding  you  minutely  to  an  exact  per-centage, 
could  the  mischief  arising  from  copper  works  be  dimi- 
nished ? — That  depends  entirely  upon  the  class  of  ores 
which  they  smelt,  and  therefore  the  answer  cannot  be 
quite  definite ;  but  if  ores  contained  15  per  cent,  of 
sulphur,  they  might  roast  off  and  condense  5  per  cent.  ; 
that  Avould  be  one-third.  Some  ores  are  richer,  and 
some  are  jjoorer  ;  1 5  per  cent,  is,  perhaps,  an  average  for 
copper  ore. 

6652.  Then  the  mischief  would  be  diminshed  by 
ono-third  — Yes.  I  think  that  Mr.  Vivian  of  Swansea, 
by  carrying  out  that  principle  to  the  fullest  extent, 
expected  it  to  be  in  his  power  to  condense  two-thirds. 

6653.  Or  three-nfths,  I  think  ?— Or  three-fifths. 

6654.  Do  you  know  whether  he  has  succeeded  in  so 
doing  ? — I  cannot  say,  from  absolute  knowledge, 
exactly  how  far  he  has  succeeded,  but  I  should  think 
not  so  far  as  that ;  I  think  that  he  has  hardly  approached 
one-hair. 

6655.  He  has  converted  a  very  mischievous  vapour 
into  a  useful  manure  ? — Yes,  the  acid  condensed  from, 
it  is  used  in  the  manure  Avorks  and  the  alkali  works 
at  Swansea. 

6656.  A  similar  though  not  identical  process  is  used 
by  some  of  the  copper  woiks  in  St.  Helen's,  is  it  not  ? 
— In  two. 

6657.  Then  so  far  the  mischief  arising  from  those 
works  is  mitigated  and  reduced  ? — Yes  ;  they  condense 
and  sell  large  quantities  of  sulphuric  acid. 

6658.  You  have  generally  found,  as  I  think  you  have 
already  stated,  and  as  Dr.  Angus  Smith  in  his  reports 
has  frequently  stated,  a  very  willing  co-operation  on  the 
part  of  the  manufacturers  in  all  improvements  which 
you  have  suggested  ? — I  endorse  that  statement  most 
fully  and  willingly. 

6659.  I  suppose  that  when  a  manufacturer  is 
steadily  bent  upon  baffling  the  inspector  and  upon 
refusing  to  adopt  improvements,  he  can  do  a  great 
deal  which  even  inspection  can  hardly  orercome  ? — 
We  all  have  a  great  deal  of  power  to  do  harm. 

6660.  I  mean  that  it  is  of  the  last  importance  that 
you  should  secure  the  Avilling  co-operation  of  the  manu- 
facturers Avith  the  objects  of  this  legislation? — Un- 
doubtedly. The  Act  is  not  being  carried  out  as  a 
police  Act.  Thanks  to  Dr.  Angus  Smith,  who  has 
exercised  a  most  kind  though  firm  and  continuous  in- 
fluence for  good  ;  and  the  manufacturers,  as  I  think  you 
have  heard,  have  always  v.elcomed  the  visits  of  the 
inspectors,  it  having  been  recognised,  and  we  having 
had  the  privilege  of  feeling,  that  we  were  defending  the 
country  against  noxious  fumes,  and  the  manufacturers 
against  complaints,  which  might  be  in  some  cases 
frivolous,  and  assisting  them  by  the  little  information 
which  it  was  in  our  power  to  give  as  to  the  best 
methods  which  could  be  introduced. 

6661.  That  is  a  most  wholesome  feeling  to  entertain 


towards  those  manufacturers  who  are  cheerfully  co- 
operating witli  you  ;  but  do  you  not  think  that  it  might 
be  inadvisable  to  exercise  that  feeling  towards  men 
who  rather  seek  to  bafHe  than  to  co-operate  ;  and  of 
such,  I  believe,  there  is  no  question  that  there  are 
examples  ? — I  have  given  reports  which  have  led  to 
the  prosecution  of  four  cases  in  my  district. 

6662.  Do  you  merely  state  the  facts  to  Dr.  Angus 
Smil;h,  or  do  you  accompany  the  sfatement  of  the  facts 
with  a  recommendation  to  prosecute,  in  a  case  where 
you  think  that,  from  the  persistency  of  the  nuisance, 
or  the  character  of  the  manufacturer,  prosecution  is 
necessary  ? — I  do  the  latter.  I  remind  him  of  the  fact 
of  my  having  given-previous  reports,  and  that  it  is 
unlikely  that  remedies  will  be  taken  unless  more  force 
is  used. 

6663.  Has  Dr.  Angus  Smith  usually  acted  upon 
your  advice  in  those  matters  ? — Not  always.  There 
have  been  cases  in  which  I  have  urged  prosecutions, 
and  tliey  have  not  been  carried  out. 

6664.  Where  he  has  given  another  chance  ? — Yes.  I 
hope  that  I  am  not  expressing  any  opinion  adverse 
to  Dr.  Angus  Smith  ;  his  judgment  is  always  correct, 
I  have  no  doubt, 

6665.  I  merely  ask  you  as  to  a  matter  of  fact ;  I 
have  no  reason  to  suppose  that  his  judgment  in  this 
matter  is  not  quite  as  good  as  yours  ;  at  any  rate  he  is 
bound  to  act  upon  his  own  judgment,  and  not  upon 
yours.  You  are  stating  a  matter  of  fact,  and  are  by  no 
means  judging  of  the  correctness  of  Dr.  Angus  Smith's 
decisions  ;  I  think  that  there  is  no  reason  why  you 
should  not  speak  openly  upon  these  matters  ? — I  may 
be  allowed  to  say,  with  respect  to  Major  Cross's  evi- 
dence, that  he  spoke  of  the  injury  done  by  certain 
works  in,  I  think,  the  year  1873  ;  I  have  not  the  exact 
date  :  but  at  that  time  I  reported  in  such  a  manner  as 
might  have  led  to  a  prosecution  of  one  work  at  Widnes  ; 
he  referred  to  works  Avhich  he  did  not  name,  but  I 
know  which  works  he  indicated.  I  made  very  many 
visits  at  that  time,  and  even  stopped  on  the  premises, 
and  would  not  leave  imtil  they  had  drawn  the  fires  ;  I 
stopped  them  in  the  middle  of  an  operation,  which  I 
saw  was  being  conducted  in  an  improper  manner.  Those 
works  were  not  prosecuted.  It  is  not  for  me  to  give 
any  reason,  but  the  reports  always  went.  They  were 
comparatively  new  works. 

6666.  Did  you  ever  suggest  that  they  should  be 
prosecuted  ? — My  duty  is  simply  to  report. 

6667.  But  you  say  that  in  some  cases  you  accompany 
your  report  by  a  recommendation  of  prosecution  ? — I 
can  hardly  speak  from  memory  to  the  extent  of  mj 
pressure  upon  that  occasion. 

6668.  I  forget  whether  it  rests  with  Dr.  Angus 
Smith  to  decide  whether  a  prosecution  shall  take  place 
or  not  ? — It  does,  with  the  consent  of  the  Local 
Government  Board. 

6669.  It  is  the  same  as  in  the  case  of  factories  ? — Yes. 

6670.  {Mr.  Stevenson.)  You  heard  Major  Cross 
state  that  he  had  reason  to  believe  that  some  works 
were  carried  on  even  after  the  supply  of  water  had 
proved  deficient ;  and  he  suggested  that  as  the  reason 
for  those  destructive  escapes  of  gas  which  occasionally 
took  place.  Have  you  yourself  any  suspicion  of  such 
a  state  of  things  ? — I  remember  very  well  the  time  to 
which  he  alludes. 

6671.  When  was  it  ? — About  four  years  ago.  I 
paid  great  attention  to  their  pumping  arrangements  at 
the  particular  works  which  I  fancy  the  Major  may  have 
been  speaking  of.  I  took  the  means  of  insisting  on 
proper  pumping.  They  had  a  double  supply,  namely, 
from  the  town,  and  from  water  on  the  premises.  They 
were  very  earnest  in  explaining  to  me  that  their  own 
pumps  were  sufficient.  I  repeated  my  inspections,  and 
I  hope  that  I  kept  them  within  the  limits  of  the  law. 

6672.  That  is  to  say,  that  when  you  visited  the 
works  you  were  able,  by  applying  your  test,  to  know 
whether  or  not  the  Act  was  being  complied  with  at  the 
moment  of  your  visit  ? — It  is  always  a  matter  of 
inquiry.  There  were  pumps,  and  I  saw  the  pumps  ; 
and  it  was  matter  of  anxious  demonstration  on  the  part 
of  the  maiiuliacturers  that  there  was  an  additional 
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-None  at  all. 

per-centage  test  ? — 


pump,  and  it  was  considered  necessary  to  explain  that 
there  was  plenty  of  pumping  power. 

6673.  But  pumping  power  is  not  the  question  ;  it  is 
the  supply  of  water  lor  those  pumps.  The  case  put 
before  us  Avas  that  manufacturers  worked  through  the 
whole  24  hours,  when  they  had  only  a  supply  for  six 
hours? — They  were  not  wholly  dependent  upon  the 
tov^'n  supply ;  they  also  pumped  fiom  a  well  partially 
constructed,  and  had  surface  water  in  addition  from 
a  brool<. 

6674.  Had  you  any  reason  to  believe  that  the  supply 
of  water  Avas  deficient  ? — I  knew  that  there  Avas  diffi- 
culty about  it,  but  I  heard  of  no  case  of  their  being 
without  Avater.  I  Avas  particularly  A'igilant  at  thz  t  time. 
I,  of  course,  do  not  dispute  the  fact  that  they  were  at 
some  time  or  other  short  of  water;  I  hope  that  the 
assertion  did  not  reach  beyond  that.  I  do  not  recollect 
whether  the  statement  was  that  there  was  a  total 
failure  of  Avater,  or  that  there  was  gi'eat  difficulty  in 
obtaining  it. 

6675.  Of  course  you  Avould  expect  that  any  manufac- 
turer Avould  cease  to  decompose  salt  as  soon  as  he  found 
his  supply  of  Abater  deficient?  —  Undoubtedly.  For 
instance,  I  remember  distinctly  standing  in  the  Avorks, 
and  insisting  that  a  certain  operation  should  be  stopped 
in  the  middle  ; — which  put  them  to  great  expense  and 
trouble,  not  because  they  had  not  water  enough,  but 
because  the  apparatus  was  deficient;  the  furnace  Avas 
leaky. 

6676.  And  the  gas  was  escaping  into  the  chimney 
without  passing  the  condenser  ? — Yes. 

6677.  I  suppose  that  you  had  no  difficulty  in  ascer- 
taining, while  you  Avere  there,  whether  the  Act  Avas 
being  complied  Avith  or  not  ?- 

6678.  Even  as  regards  the 
Just  so. 

6679.  So  that  if  any  case  was  brought  to  your  knoAV- 
ledge  Avhere  the  manufacturer,  although  complying 
with  the  dilution  test,  A^as  violating  the  per-centage 
test  to  the  extent  of  15  per  cent,  of  escape,  you  Avould 
have  no  difficulty  in  acertaining  it  ? — No  difficulty. 

6680.  Then  your  difficulty  seems  to  be  to  make  sure 
that  the  state  of  matters  which  you  find  satisfactory  on 
your  visit  prevails  in  your  absence? — That  is  the  great 
difficulty  Avith  regard  to  the  points  indicated  in  my 
main  statement.  I  haA'e  indicated  certain  flaws  or  pos- 
sible flaws,which  it  is  difficult  tocontrol  in  one's  absence, 
and  those  which  are  easy  of  control. 

6681.  As  inspector,  have  you  any  right  to  prescribe 
any  particular  apparatus,  such  as  the  plans  of  pumps, 
or  Avater  storage,  or  anything  of  that  kind  ? — Certainly 
not. 

6682.  But  probably  you  take  notice  of  it  ? — I  should 
take  notice  of  it, 

6683.  And  if  you  found  a  manufactory  Avhere  there 
were  large  pumps,  but  with  very  deficient  storage  for 
Avater,  would  you  call  the  attention  of  the  manufacturer 
to  it  ? — I  always  think  it  very  hazardous  to  rest  on 
pumps  ;  there  ought  to  be  a  storage  of  Avater  sufficient 
for  several  hours. 

6684.  And  if  you  found  a  manufacturer  who  did  not 
take  that  precaution,  you  Avould  naturally  look  upon 
him  Avith  more  suspicion,  and  Avould  pay  closer  attention 
to  him  ? — Undoubtedly. 

6685.  Did  you  ever  find  a  manufactory  with  an 
actual  deficiency  of  water  in  the  condenser  when  you 
were  there,  and  still  at  work  ? — I  caused  a  prosecution 
on  that  ground  upon  one  occasion. 

6686.  Was  the  rnanufactui'cr  fined  ? — He  Avas. 

6687.  You  have  described  very  carefully,  .and  under 
different  heads,  the  exact  sources  of  injury  which  you 
have  to  control  with  regard  to  muriatic  acid  ;  Avhat 
Avould  be  the  order  of  importance  in  which  you  Avould 
place  them  ? — Nine  out  of  ten  in  my  district  come  from 
a  faulty  furnace.  The  furnaces  in  my  district  are  of  a 
different  construction  from  those  on  the  Tyne. 

6688.  That  has  been  remedied  by  Avhat  has  been 
called  the  plus  pressure  system,  has  it  not  ? — That  is 
one  out  of  a  number  of  efforts  which  are  being  made 
in  the  same  direction. 

39887.  I 


6889.  And  you  look  hopefully  to  the  result  of  A 
those  effi^rts  ? — I  look  most  hopefully. 

6690.  When  you  say  nine  cases  out  of  ten,  do  you 
refer  to  the  frequency  of  your  complaints,  or  to  tiie 
importance  of  them;  would  you  say  that  nine- tenths 
of  the  damage  is  done  through  leaky  furnace  arches  ? 
■ — I  should.  Practicallj'  the  whole  or  the  greater  part 
(nine  tenths  is  putting  a  definite  sum  for  an  indefinite 
sum)  is  due  to  the  furnaces,  and  to  the  faulty  con- 
struction of  the  furnace,  other  than  a  mere  leaky  arch. 
I  have  pointed  out  under  one  head  that  that  could  be 
cured  by  a  better  apparatus. 

6691.  I  Avish  to  ask  your  opinion  how  far,  in  your 
judgment,  the  escapes  Avhich  are  complained  of  are 
due  to  what  Major  Cross  suggested  ;  namely,  carrying 
on  the  Avorks  Avithout  an  adequate  supply  of  water. 
Is  not  that  still  a  large  source  of  injurj'  ? — think  not. 

6692.  Plave  you  adopted  your  continuous  test  in 
many  cases  ? — Very  frequently.  I  contrived  the 
apparatus,  it  may  be  ten  years  ago,  and  have  employed 
it  when  it  seemed  necessary.  The  .adoption  of  several 
such  Avould  entail  so  much  hand  Avork  that  I  should 
not  get  time  for  it, 

6693.  One  benefit  which  you  Avould  expect  from 
having  an  assistant  probably  would  be  that  you 
Avould  apply  this  continuous  test  to  those  manufac- 
tories of  which  you  felt  suspicious ;  and  examining 
that  test  every  twelve  hours  Avould  give  you  some 
idea  of  Avhat  had  been  going  on  in  your  absence  ? — 
Quite  so. 

6694.  Would  not  that  effectually  check  such  an 
offence  as  Avas  described  to  us  of  carrying  on  the 
Avorks  Avhen  they  were  short  of  water  ? — Undoubtedly, 

6695.  You  say  that  you  haA^e  been  employed  very 
usefully  in  apportioning  damage,  and  so  sav'ing 
litigation.  In  that  apportionment  was  any  of  the 
damage  charged  to  the  alkali  AVorks  ? — The  question 
as  to  payment  was  hoAV  much  a  particular  Avork  Avas 
to  pay  for  damage  acknowledged  to  have  been  iu- 
flicted. 

6696.  (  Chairman.')  Was  that  a  case  of  copper  Avorks 
or  of  alkali  works  ? — It  was  a  suit  against  copper  Avorks. 

6697.  {Mr.  Stevenson.)  The  apportionment  Avas  as 
betAveen  the  different  copper  works,  and  not  as  between 
them  and  the  alkali  Avorks  ? — No;  the  question  Avas 
how  much  of  the  damage  sustained  Avas  to  be  paid  for 
by  the  particular  Avorks. 

6698.  {Chairman.)  Did  you  find  that  damage  had  been 
committed  by  alkali  AA'orks  as  well  as  by  copper  works  ? 
— It  is  assumed  in  my  calculation  that  every  Avork 
did  damage  in  proportion  to  the  amount  of  acid 
Avhich  I  know  it  emitted. 

6699.  Were  you  making  any  distinction  between 
copper  and  alkali  ? — Without  making  any  distinction 
between  copper  and  alkali.  Only  one  copper  Avork  was, 
I  believe,  charged  according  to  the  amount  of  acid 
which  it  emitted. 

6700.  {Mr.  Stevevson.)  Did  you  undertake  to  dis- 
tribute the  Avhole  amount  of  damage  among  all  the 
works  ? — I  Avas  not  asked  to  do  that. 

6701.  You  only  appoi'tioned  a  part  of  the  damnge 
to  certain  copper  Avorks  ? — Yes. 

6702.  {Chairman.^  But  I  suppose  that  in  doing 
that  you  Avere  obliged  to  ilo  the  other,  though  you 
were  not  called  upon  to  adjudicate  upon  them  all  ? — 
Quite  so. 

6703.  {Atr.  Stevenson.)  But  in  consequence  of 
your  apportioJiment  no  alkali  works  Avore  called 
upon  to  pay  ? — No,  but  only  one  copper  Avork. 

6704.  I  have  no  doubt  that  your  advice  lias  been 
of  great  value  to  the  manufacturers,  and  has  been 
cheerfully  Avelcomcd  as  leading  to  improvements  in 
their  Avorking.  Did  you  hear  Mr.  Mactear's  sug- 
gestion that  a  council  or  committee  of  manufacturers 
might  be  useful  for  advising  the  inspector  as  to  prac- 
tical details  of  the  Avorks  ? — Yes.  I  have  not  given 
it  any  mature  considei'ation.  One  Avould  always 
seek  advice  and  suggestions  from  the  mauufiicturers, 
Avhether  collectively  or  individually. 

6705.  I  believe  that  Mr.  Mactear  did  not  seek  to 
diminish  the  responsibility  of  the  inspector,  but  sug- 


E.  Fletcher, 
Esq. 

9  Feb.  1877. 
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A  E  Fletcher   g^stecl  that  matters  might  be  brought  to  his  know- 
Esq.      '  ledge  from  the  experience  of  the  manufacturers  which 

■   might  be  useful  to  him  in  doing  his  work.    Do  you 

9  Feb.  187  7.    agree  in  that  opinion  ? — Perhaps  I  do  not  take  in  the 

  suggestion ;  but  if  it  means  this,  that,  supposing  an 

inspector  thought  that  a  particular  construction  or 
modification  of  say  a  bleaching-powder  chamber  was 
desirable,  then,  before  compelling  any  one  to  adopt  it, 
the  inspector  might  call  together  a  number  of  manu- 
facturers, and  lay  his  reasons  before  them,  and  ask 
whether  they  did  not  agree  with  him.  That  is  certainly 
what  would  be  done  now.  Dr.  Angus  Smith,  I  am 
sure,  would  do  it,  and  I  think  has  done  it  on  many 
occasions. 

6706.  I  presume  that  you  inspect  the  Flint  works  ? 
—I  do. 

6707.  Have  you  seen  Mr.  Muspratt's  garden  at 
Flint?— Yes. 

6708.  Have  you  examined  it  from  the  point  of  view 
of  injury  ? — ^Yes,  I  hav^e  seen  it  once  or  twice.  You 
mean  the  garden  attached  to  his  house. 

6709.  Yes  ;  what  did  you  find  ? — It  is  quite  a  little 
brilliant  green  oasis. 

6710.  Were  you  requested  by  the  local  board  of 
Neston  to  visit  that  neighboiirhood  opposite  ? — I  was. 

6711.  Had  complaints  been  made? — A  complaint 
had  been  made  of  receiving  injury  from  noxious 
vapours  proceeding  across  the  channel,  and  presumably 
from  the  Flint  works. 

6712.  Did  you  make  a  report? — I  reported.  I 
went  there  to  receive  their  complaint,  and  to  make 
observations  as  to  the  vegetation,  or  report  anything 
to  be  observed  as  to  the  injury  to  vegetation,  where 
that  damage  was  alleged.  I  remember  that  I  paid  two 
visits  before  I  could  come  to  any  decision.  I  think 
that  on  the  third  visit  the  wind  blew  from  the  works, 
and  then  I  could  easily  detect  the  smell  of  sulphuretted 
hydrogen  and  chlorine,  but  they  had  travelled  four  and 
a  half  miles  across  the  width  of  the  Dee  River.  I  did 
not  think  the  injury  to  vegetation  at  all  proved,  nor  did 
I  observe  tliat  there  h.ad  been  any  injury  to  vegetation. 

6713.  {  Chairman.)  Were  they  strong  enough  to  be 
offensive  to  the  smell  ? — They  were  not  offensive  to 
me,  but  I  am  a  chemist.  Anything,  however,  which 
suggests  that  the  atmosphere  is  impure,  is  an  evil. 
There  was  a  fiiint  smell,  not  a  very  strong  smell, 
from  the  works.  Some  people  said  that  a  part  of  the 
smell  came  from  the  drainage  on  the  foreshore  at 
Neston ;  and  I  believe  that  there  have  been  many 
complaints  of  that. 

6714.  {Mr.  Stevenson.)  On  their  own  side? — Yes. 
I  think  that  the  question  has  been  a  little  mixed  up. 
There  was  a  discernible  smell  from  the  sulphuretted 
liydrogen  on  the  other  side,  and  you  find  a  disposition 
to  tlirow  some  little  blame  on  that. 

671. J.  Did  you  trace  the  origin  of  that  sulphuretted 
hydrogen  ? — It  came  from  works  on  the  opposite  side 
of  the  river,  because  I  placed  myself  in  such  a  position 
that  I  could  not  be  mistaken.  There  are  three  works 
there. 

6716.  {Chairman.)  Were  those  alkali  works  ? — 
There  were  three  alkali  works  on  the  Flint  side  of  the 
Dee,  not  very  far  apart. 

6717  {Mr.  Steve7ison.)  Did  it  arise  from  the  con- 
tact of  acid  with  waste  drainage? — It  undoubtedly 
would  do  so. 

6717a.  Are  you  aware  that  Messrs.  Muspratt's 
works,  by  the  adoption  of  Weldon's  process,  have 
now  no  waste  drainage? — They  now  neutralize  all 
their  acid. 

6718.  Are  there  any  other  works  at  Flint  which  do 
that? — One  work  does  not  do  it. 

6719.  And  as  long  as  that  goes  on,  there  will  be 
an  escape  of  sulphuretted  hydrogen  ? — Yes,  when  the 
acid  comes  in  contact  with  the  waste  drainage. 

6720.  What  other  works  at  Flint  are  there  evolving 
noxious  vapours ;  are  there  lead  works  ? — I  believe 
that  there  are  lead  works  a  little  to  the  westward. 

6721.  And  copper  works? — And  copper  works. 
There  are  works  all  along  the  coast  there. 

6722.  Then  the  people  at  Neston  have  the  dis- 


advantage of  getting  the  vapours  blown  across  from  a 
considerable  line  of  works  on  the  Flint  shore  ? — Un- 
doubtedly ;  but  they  have  a  tolerable  fence  of  river  ; 
the  river  is  very  wide. 

6723.  Would  you  recommend  that  all  such  works 
should  be  put  under  inspection  ? — I  would  include  all 
works  which  emitted  npxious  vapours. 

6724.  With  a  view  to  specific  legislation,  after  you 
had  obtained  sufficient  experience  of  what  could  be 
done  in  the  way  of  prevention  ? — In  some  cases  it 
might  be  made  specific,  but  it  is  not  necessarily  so. 
I  could  easily  give  instances  where  the  clause  standing 
as  it  does,  word  for  word,  would  be  absolutely  opera- 
tive. 

6725.  You  would  have  the  inspection  clause  made 
applicable  to  all  works  which  were  alleged  to  evolve 
noxious  vapours,  and  the  right  which  the  Alkali  Act 
gives  to  the  inspector  simply  to  inspect  ? — I  would 
not  give  the  inspector  the  right  to  meddle  with  every 
work  that  he  chose  to  enter  ;  I  should  let  a  complaint 
come  from  the  neighbourhood  first. 

6726.  And  you  would  require  the  consent  of  the 
Local  Government  Board  ? — A  direction  from  the  Local 
Government  Board  to  the  inspector  that  he  was  to  take 
cognizance  of  that  particular  work. 

6727.  Then  the  application  of  what  is  known  as 
the  "  best  known  methods  "  clause  would  be  a  sub- 
sequent step  in  the  process  ? — That  would  be  made 
operative  against  the  works  if  found  necessary. 

6728.  You  are  aware  that  under  the  Rivers  Pollu- 
tion Act  inspectors  are  appointed,  and  their  certificate 
is  to  satisfy  the  tribunal  that  the  manufacturer  is 
adopting  the  best  known  methods  ? — Yes. 

6729.  You  have  mentioned  that  you  think  therl- 
should  be  an  appeal  from  that  to  the  Local  Govern- 
ment Board.  In  your  opinion  is  the  Local  Govern- 
ment Board  fin  adequate  tribunal  to  decide  whether 
or  not  Dr.  Angus  Smith  is  right  or  wrong  in  issuing 

a  certificate  that  the  manufacturer  has  used  the  best  ^ 
known  methods  ? — In  saying  so  I  was  supposing  that  ^ 
the  manufacturers  would  appear  in  their  own  defence, 
and  would  give  then-  reasons  why  such  a  complaint 
as  was  made  was  ill  founded.  It  might  be  a  matter  of 
argument  before  any  well-constituted  tribunal,  and 
the  President  of  the  Local  Government  Board,  I  think, 
would  be  a  proper  tribunal. 

6730.  Do  you  think  that  the  president  of  the  Local 
Government  Board,  who  is  a  gentleman  Avho  occupies 
his  office  from  political  considerations,  is  the  best  pos- 
sible tribunal  for  deciding  a  question  of  that  kind  ? 
Have  you  thought  upon  the  question  whether  there 
ought  not  to  be  a  tribunal  analogous  to  the  Railway 
Commissioners,  who  might  be  entrusted  with  deciding 
i:)oints  of  great  importance  which  involved  scientific 
consideration  ? — It  is  not,  perhaps,  for  me  to  enter  into 
such  considerations.  I  merely  give  it  out  as  my  idea 
that  there  should  be  an  appeal  sufficiently  open,  and 
that  the  matter  should  not  be  left  entirely  with  the 
inspector. 

6731.  {Professor  Roscoe.)  We  have  had  some  doubt 
thrown  upon  the  chimney  test.  I  wish  to  ask  you 
whether  in  your  experience  you  have  been  generally 
able  to  detect  some  fault  when  the  chimney  gases  have 
been  above  the  average  ? — I  may  say  that  almost 
uniformly  when  I  have  made  a  complaint  the  complaint 
has  been  acknowledged.  I  think  that  the  number  of 
cases  would  be  counted  by  one  or  two  only  where  any 
difference  of  opinion  has  arisen  as  to  whether  the 
chimney  was  above  or  below  the  mark. 

6732.  Did  you  hear  Mr.  Mactear's  evidence  on  this 
point  ? — Yes. 

6733.  You  think  that,  in  spite  of  the  facts  which 
he  stated,  the  chimney  test  is  a  practical  test  ? — 
Certainly ;  it  has  been  so  during  my  experience. 
There  ai-e  many  cases  where  special  provision  must  be 
taken  to  avoid  making  a  mistake,  owing  to  the  special 
circumstances  of  the  particular  chimney.  I  can  give 
instances  where  the  gas  enters  at  one  point,  and 
where  there  is  not  a  proper  mixture  before  it  arrives 
at  the  point  at  which  the  test  is  taken  ;  but  you  must 
look  well  round  on  every  question,  and  1  have  not 
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been  led  into  error  by  this.  I  have  avoided  taking 
such  a  test. 

6734.  You  are  well  aware  of  the  facts  stated  by 
Mr.  Mactear  ? — I  am. 

6735.  And  you  avoid  falling  into  any  errors  to 
which  they  might  lead  ? — I  do. 

6736.  Do  you  consider  that  the  dilution  by  air  is 
an  evasion  of  the  spirit  of  the  Act  of  1874  ? — No  ; 

,  but  it  is  a  second-rate  way  of  doing  it,  and  is  one  to 
be  avoided,  and  one  which  the  manufacturers  would 
not  willingly  adopt.  I  always  fear  it,  for  the  reason 
which  I  have  already  stated  ;  namely,  that  it  may  be 
a  means  of  putting  the  thing  in  a  different  condition 
in  a  very  short  space  of  time. 

6737.  You  look  to  the  adoption  of  these  second- 
I  rate  processes  as  a  means  of  improving  the  state  of 
I     things  ? — I  do  in  very  many  particulars  which  I  have 

indicated  in  my  main  statemeiit. 

6738.  Do  you  consider  it  a  part  of  your  duty  to 
inspect  the  waste  heaps  ? — No.  They  are  certainly  not 
included  in  the  Act ;  they  are  expressly  omitted. 

6739.  Do  you  think  it  advisable  that  the  alkali 
inspectors  should  be  entitled  and  required  to  inspect 
the  waste  heaps? — Yes,  I  think  that  they  ought  to  be 
inspected. 

6740.  Would  it  materially  increase  their  work  if 
such  heaps  were  placed  under  their  inspection  ? — No. 

6741.  {Professor  Abel.)  You  have  spoken  of  con- 
tinued injury  being  still  observed  in  the  districts 

I  which  you  inspect ;  do  you  consider  that  this  is  now 
due  entirely  to  accidental  escapes  ? — Partly  to  acci- 
dental escapes,  and  partly  to  a  chronic  condition  of 
things, — a  certain  amount  escaping  continuously. 

6742.  A  certain  amount  which  is  within  the  limits 
prescribed  by  the  Act  ? — That  which  is  below  the 
limits  prescribed  by  the  Act. 

6743.  There  is  still  injury  which  you  think  is 
'   distinctly  tracealjle  to  hydrochloric  acid  evolved,  even 

with  a  proper  application  of  the  terms  of  the  present 
Act  ? — Yes  ;  but  that  is  mixed  up  with  so  large  and 
injurious  an  action  which  comes  from  the  burning  of 
an  immense  mass  of  coal,  that  when  the  Acts  are  fully 
carried  out  I  quite  believe  that  the  injury  from  hydro- 

I   chloric  acid  will  cease  to  be  the  prominent  one. 

I  Indeed,  one  may,  I  think,  with  truth  say  that  it  is  not 
the  prominent  one  now ;  the  coal  smoke  must  be 
charged  with  fully  half  the  injury. 

6744.  You  limit  your  system  of  testing  almost 
entirely  to  the  chimney  test,  do  you  not  ? — I  do  not 
limit  it  the  chimney  test,  but  that  is  the  one  which  I 
prefer,  because  when  I  liave  proved  to  my  satisfaction 
that  the  chimney  gases  are  innocuous,  I  know  that  all 
the  flues  are  right ;  and  if  I  go  to  the  flues  I  must  go 

!  to  several.  I  cannot  know  so  well  from  my  own 
observation  where  all  the  flues  are ;  the  chimney  is 
there  before  one,  and  that  is  the  final  exit.  I  have 
examined  the  air  coming  from  the  works.  In  par- 
ticular I  have  examined  the  air  arising  ofB  a  barrow 
load  of  hot  salt  cake ;  it  comes  from  the  furnace,  as 
you  are  aware,  red  hot.  By  means  of  a  hood  I  have 
collected  the  air,  and  have  tested  it.  These  tests  show 
almost  nothing  numerically.  I  may  state  that  the 
amount  coming  off  a  hot  charge  of  salt  cake  does 
not  reach  further  than  the  90th  part  of  a  per-cent.  of 
what  it  contained.  The  works  are  limited  to  five  per 
cent,  escape  ;  the  amount  coming  ofi"  the  roasted  salt 
cake  in  the  shed  does  not  come  to  more  than  .j-^ih. 
part  of  a  per-cent.  or  Tj-^^jj^  part  of  the  whole. 

6745.  Do  you  not  consider  that  the  application  of  a 
continuous  test  would  be  decidedly  more  satisfactory 
to  the  inspector  ? — It  is  a  thing  which  I  hope  we 
shall  grow  towards.  With  my  present  power  of  hand 
work  I  could  not  attempt  it  universally. 

6746.  Your  chief  reason  for  not  using  it  extensively 
is  that  you  have  not  the  power  yourself  of  carrying  it 
on  ? — I  have  not. 

6747.  But  you  have  stated  that  with  one  assistant 
you  think  that  your  district  would  bo  sufficiently 
inspected ;  would  you  then  have  the  power  of  apply- 
ing to  a  considerable  extent  this  continuous  test  ? — I 

'  do  not  propose  to  put  a  machine  to  every  work  in  the 

I  i 


country,  or  to  every  alkali  work,  but  to  use  it  where  -A.  E.  Fletcher, 
circumstances  make  it  desirable.  ^^1- 

6748.  Do  you  think  that  one  qualified  assistant    ^  FelTTs?? 

would  enable  you  to  do  this,  and  to  carry  on  your   '  " 

inspection  sufficiently  besides,  with  the  present  works  ? 

— One  qualified  assistant  would  do  for  the  present ; 
circumstances  would  soon  decide  whether  it  was 
necessary  to  have  another. 

6749.  There  has  been  a  general  expression  of  opinion 
on  the  part  of  the  manufacturers  themselves  that  the 
inspection,  although  efficient  as  far  as  it  goes,  is  very 
insufficient.  Do  you  consider  that  you  would  render 
it  sufficient  in  the  eyes  of  the  manufacturers,  letting 
alone  the  question  whether  it  would  be  sufficient  in  the 
eyes  of  those  who  desire  to  be  collectively  benefited 
by  it,  by  the  employment  of  so  small  an  increase  to 
your  powers  of  inspection  ? — It  is  very  kind  of  the 
manufacturers  to  praise  the  inspection,  and  to  ask 
for  so  much  more  ;  but  I  have  visited  one  work,  as  I 
have  said,  seven  times  in  a  month,  and  another  six 
times  in  a  month.  I  have  been  able  to  do  that  where 
the  need  for  it  existed. 

6750.  Might  not  there  be  many  instances  in  which 
a  more  frequent  inspection  would  be  very  desirable  ? 
— Yes,  undoubtedly. 

6751.  And  are  there  not  many  directions  in  which, 
quite  apart  from  new  works,  you  might  with  very 
beneficial  results  extend  your  inspection  ? — Yes. 

6752.  Do  you  consider  that,  bringing  in  such  works 
as  you  have  alluded  to,  it  would  be  possible  for  you 
to  cope  efficiently  with  the  work  of  inspection  with 
such  assistance  as  you  have  pointed  out  ? — T  have 
hardly  limited  the  amount  of  assistance  required  ;  I 
have  said  that  to  begin  with  one  assistant  would 
enable  me  to  do  a  good  deal  more ;  and  it  is  hardly 
necessary  to  say  that  two  would  do  more  than  one. 
As  circumstances  showed  the  necessity,  the  number 
could  be  increased. 

6753.  Do  you  yourself  see  your  way  to  increase  the 
efficiency  of  the  inspection  of  the  works  which  are 
now  inspected  by  you  ? — I  do,  immediately.  1  see 
exactly  what  the  duties  of  such  an  assistant  as  I  have 
proposed  would  be. 

6754.  I  do  not  speak  of  the  duties  simply  of  testing, 
but  of  the  duties  of  inspection  ;  do  you  yourself  see 
your  way  to  increase  the  efficiency  of  the  inspection, 
provided  you  had  the  power  to  do  so,  with  regard  to 
the  time  at  your  command,  or  with  regard  to  assistance  ? 
— Undoubtedly.  Perhaps  I  do  not  quite  see  the 
point. 

6755.  My  question  is  this  :  you  have  spoken  of 
simply  being  relieved  of  certain  work  of  testing  ; 
supposing  that  you  were  relieved  to  some  extent  of 
the  work  of  testing,  do  you  see  many  directions  in 
which  you  could  render  your  general  inspection  of 
the  works  more  efficient  than  it  is  at  present  ? — I  do. 

6756.  Do  you  consider  that  that  would  be  a  desirable 
thing  to  be  done  ? — I  do,  very  much  so. 

6757.  {Professor  JVilliamson.)  I  understand  you 
to  say  that  you  have  found,  on  the  part  of  the  manu- 
facturers, a  very  general  readiness  to  afford  you  all 
the  information  which  you  have  occasion  to  ask  for 
regarding  the  apparatus  im  their  works,  and  the  con- 
ditions under  which  they  are  arranged,  and  so  forth  ? 
—Yes. 

6758.  Have  you  had  occasion  to  make  and  to  present 
for  use  any  general  tabulated  statement  of  these  funda- 
mentals, I  may  say  constants  ;  for  instance,  the 
number  of  producing  furnaces,  the  exact  number  of 
condensers,  the  quantity  of  water  available  for  the 
condensers  ;  in  short,  the  leading  facts  regai-ding  the 
condition  of  the  respective  works  which  you  have 
occasion  to  inspect  ? — Yes.  I  went  into  these  points 
very  fully  at  first,  and  you  will  find,  on  reference  to 
the  earlier  reports,  one  or  two  elaborate  tables,  giving 
the  quantity  of  water,  the  height  of  the  towers,  the 
number  of  cubic  feet,  and  so  on.  If  the  manufacturer 
seeks  for  information  he  may  find  it  in  those  tables, 
and  they  have  been  useful  to  those  who  have  recently 
established  works.  But  the  conditions  are  seldom  alike. 
A  man  may  have  a  condenser  containing  a  very  ample 
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A.  E.  Fletcher,  number  of  cubic  feet,  and  yet  that  condenser  may  be 
J^'^'l-         k  Si  operative  than  a  smaller  one.     And  so  many  con- 
9  F  ■!)  1877     f^itioiis  of  skill  in  worldng  come  into  the  question, 

"  ■    that  tabulating  quantities  of  water  and  quantity  of 

space  is  but  a  partial  guide. 

6759.  You  must  not  suppose  that  my  question  bears 
upon  any  one  set  of  data  merely  ;  it  relates  to  all  the 
data  which  you  considered  to  bear  on  your  judgment, 
whether  you  continue  to  collect  information  upon  all 
that  you  consider  the  inspector's  data  for  guiding  your 
knowledge  of  what  is  going  on,  and  how  it  is  going  on  ? 
— ^^I  do  so,  most  decidedly. 

G760.  You  did  not  mention  in  the  beginning  of  your 
evidence,  when  stating  your  functions,  whether  you 
still  collect  and  record  those  general  data  at  all  the 
works  which  you  inspect  ? — I-  do.  I  referred  in 
answer  to  your  question  to  what  were  published. 

6761.  You  do,  I  presume,  occasionally  consider  it 
desirable  to  look  more  particularly  after  the  working 
of  certain  factories  to  see  whether  they  are  or  are  not 
according  to  these  data ;  I  mean  the  appliances  for 
condensing  the  fumes.  You  look  after  those  more  care- 
fully than  others,  do  you  not  ? — Yes,  I  do.  I  pay 
very  many  more  visits  to  those  works  which  I  suspect 
to  be  bad. 

6762.  I  presume,  as  a  rule,  you  point  out  to  the 
owners  or  managers  of  such  works  in  which  the  ap- 
pliances for  preventing  noxious  vapours  are  below  the 
average,  the  fact  which  you  ha\'e  before  you  that  such 
is  the  case  ? — Yes. 

6763.  How  far  have  you  got  a  knowledge  in  most 
cases  of  the  position  of  the  Hues  and  of  the  ai'range- 
ments  for  carrying  away  the  gases  into  the  main 
chimney,  so  as  to  be  able  to  form  a  pretty  correct 
although  only  an  approximate  estimate  of  the  per- 
centage of  any  particular  gas,  we  will  say  hydrochloric 
acid,  which  escapes.  Of  course,  if  you  collect  the  air 
from  the  flue,  and  determine  the  quantity  of  acid  in  it, 
that  does  not  tell  you  how  much  of  the  acid  evolved 
is  condensed  in  itself ;  you  need  to  have  other  data. 
How  lar  is  your  information  regarding  each  factory 
generally  sufficient  to  enable  you  to  get  with  reason- 
able security  pretty  near  to  the  knowledge  of  the  per- 
centage escapes  ? — You  ask  how  I  ascertain  wliether 
there  is  not  more  than  five  per  cent,  escaping.  1  know 
the  quantity  that  is  generated  by  knowing  the  quantity 
ol  salt  that  is  decomposed ;  and  even  if  I  were  not  told 
that,  I  could  tell  within  a  little  by  my  knowledge  of 
the  plant  that  is  usually  employed  for  doing  a  certain 
amount  of  work.  The  furnaces  are  known  to  do  a 
certain  amount. 

6764.  You  need  not  only  to  know  what  salt  is  de- 
composed in  a  week,  but  also  at  the  particular  time 
when  you  are  testing  the  escape  how  much  is  then 
\mng  decomposed  ;  is  not  that  so  ? — You  raise  a  point 
Avliich  might  give  a  little  dilBculty  if  closely  insisted 
upon  at  any  one  moment.  It  might  be  difficult  to 
state  Avhat  is  the  exact  quantity  of  hydrochloric  acid 
being  developed  during  a  given  minute  or  hour. 

6765.  I  only  want  the  exact  proportion  of  the  whole 
which  is  being  evolved  in  the  preparation  and  the 
total  quantity  of  escapes  ? — My  measurement  of  the 
escape  is  taken  at  a  given  instant  of  time,  and  I  have 
to  compare  it  with  the  quantity  of  hydrochloric  acid 
which  is  being  generated  at  the  same  instant  of  time. 
You  raise  a  little  difficulty  in  that,  because  the  current 
of  gas  is  not  continuous,  it  is  much  stronger  at  one 
time  than  another  ;  but  if  there  are  many  furnaces  at 
work  at  the  same  time  (and  as  a  rule  manufacturers 
avoid,  if  possible,  having  their  furnaces  charged 
all  together,  they  are  charged  alternately)  the  stream 
then  is  more  constant,  and  at  any  time  you  may  say 
that  it  is  the  average  of  the  whole.  But  in  practice  I 
do  not  inquire  at  all  ;  I  take  the  thing  as  I  tind  it. 
If  I  come  at  a  time  when  the  furnaces  are  in  slack 
work,  and  I  get  a  favourable  test  in  the  chimney,  the 
manufacturer,  you  may  say,  has  the  advantage  oP  it. 
If  1  call  when  everything  is  at  its  worst,  I  take  it  at 
its  worst,  and  I  claim  the  right  of  insisting  that  the 
Acts  are  to  be  observed  at  the  worst  time.  I  utterly 
dissent  from  the  idea  that  has  been  put  forward,  that 


you  may  take  an  average  of  time.  1  conceive  that  it 
is  my  duty  to  take  it  at  the  worst  possible  time,  and 
to  insist  at  that  time  that  the  Acts  are  fidly  observed. 

6766.  Then  you  conceive  that  you  have,  as  a  general 
rule,  the  means  of  forming  a  not  very  precise  but  a 
safely  approximate  estimate  of  the  proportion  of  gas 
which  is  being  evolved  and  of  what  is  escaping  ? — I 
can  do  so. 

6767.  You  personally  do  not,  as  a  rule,  attempt  it. 
As  a  rule  you  only  act  in  accordance  with  the  Act 
of  1874,  and  endeavour  to  ascertain  the  proportion  of 
acid  in  the  total  quantity  of  air  which  passes  up  the 
chimney  ? — On  the  other  hand,  I  observe  also  the  five 
percent,  standard.  Within  the  last  few  weeks  I  have 
calculated  out  several  hundreds  of  per-centages  from 
the  observations  in  ray  note  book,  and  they  will  all 
be  published,  or  rather  the  average  from  the  whole  will 
be  published.  I  could  give  you  the  average  escape 
per  cent,  of  all  the  works  in  my  district. 

6768.  Supposing  that  you  had  to  arrange  your 
functions  in  such  a  manner  as  to  have  the  greatest 
possible  chance  which  you  could  of  privately  detecting 
all  and  every  deviation  from  the  Act  that  might  occur 
within  the  factories  which  you  have  now  to  do  with, 
would  you  be  good  enough  to  give  the  Connuission  a 
general  idea  of  the  system  which  you  would  suggest 
for  the  purpose.  I  mean,  supposing  that  you  con- 
sidered that  it  is,  as  no  doubt  it  is,  the  Avish  of  the 
manufacturers  that  you  should  have  the  most  precise 
knowledge  of  what  is  doing,  and  detect  every  case,  and 
knoAV  the  conditions  under  which  it  arose,  so  as  to 
render  your  inspection  as  complete  as  you  practically 
could  conceive  it  to  be,  what  ai'e  the  alterations  in! 
the  present  arrangements  which  you  would  suggest] 
for  that  purpose  ? — I  quite  agree  Avith  you  that  it  is? 
the  constant  desire  of  the  manufacturers  that  such-^ 
should  be  the  case.  In  the  first  plaee,  the  ground 
is  to  be  cleared  by  getting  good  methods  of  manu- 
facture. When  you  see  that  a  thing  is  out  of  order, 
and  hopelessly  out  of  order,  it  is  an  imperfect  tool, 
and  it  is  no  use  expecting  a  man  to  get  good  work 
Avith  it.  You  may  only  waste  your  time  in  trying  to 
do  so.  You  point  out  that  he  is  hopelessly  wrong, 
and  urge  forward  the  improvement  of  it.  And  it  is 
partly  for  that  purpose  that  I  look  forward  to  the  time 
immediately  coming  when,  under  the  pressure  of  the 
present  Act,  much  better  apparatus,  particularly  in 
roasting  furnaces,  Avill  be  applied,  so  that  really  an 
aVjsolute  compliance  with  the  Act  will  be  attained. 

6769.  I  am  afraid  you  do  not  quite  understand  the 
particular  kind  of  information  which  I  should  be 
obliged  if  you  will  give  the  Commis.sion.  It  is  not  so 
mucli  what  you  would  compel  the  manufacturers  to 
do,  as  Avhat  you  would  suggest  as  regards  your  own 
position,  and  the  circumstances  in  which  you  Avill  be 
placed  in  order  to  Avatch  and  record  their  doings, 
accurately;  for  instance,  whether  you  think  that  you 
could  bring  more  fully  everything  to  bear  on  the 
matter  if  you  Avere  limited,  I  Avill  say,  to  one  small 
district  like  Widnes ;  and  whether,  in  addition  to  that, 
you  think  it  desirable  to  be  located  Avhere  you  can 
have  some  assistance, — I  mean  as  regard  your  own 
functions,  and  so  on  ? — I  think  it  has  been  a  great 
advantage  to  me  to  see  more  than  a  very  limited  area, 
because  I  have  been  able  to  compare  one  place  Avith 
another,  and  to  increase  my  OAvn  knowledge  thereby  ; 
and  at  present  my  knowledge  is  so  individual  and  so 
exact  that  I  cannot  improve  my  position  for  keeping 
up  an  efficient  inspection,  except  in  respect  of  having 
some  part  of  the  manual  Avork  taken  ofP  me. 

6770.  Could  not  that  desirable  object  which  you 
mention,  of  having  a  very  extensive  knowledge  of  the 
various  conditions  of  work  and  the  various  appliances, 
be  attained  by  one  inspector  being  located  for  a  time 
in  one  narrow  and  small  district,  and  then  being  re- 
moved to  another  district,  and  so  go  round  the  country 
from  year  to  year,  and  getting  gradually  Adl  and 
accurate  knowledge  of  evei-ything,  at  the  same  time 
being  limited  to  such  work  as  he  can  do  Avith  perfect 
completeness ;  do  you  think  that  that  Avould  be  a  con- 
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dition  favourable  to  more  complete  inspection  ? — I 
think,  as  reejards  the  manual  work,  )  es. 

6771.  {C/iairman.)  I  am  afraid  it  would  be  rery 
difficult  to  get  inspectors  if  they  were  likely  to  be 
shifted  about  every  year  from  one  place  to  another  ? — 
Yes.  It  seems  to  me  tliat  it  would  be  impossible  to 
^et  efficient  inspectors  for  each  place,  and  it  would  be 
very  expensive. 

6772.  1  am  afraid  it  would  be  necessary  that  they 
should  be  all  unmarried  men,  and  all  young,  if  they  are 
to  be  ready  to  move  at  a  moment's  notice  ? — Yes. 

6773.  {Professor  Williamson.')  1  am  anxious  to  get 
from  you  the  results  of  your  experience  with  regard 
to  the  conditions  which,  if  they  could  be  attained, 
would  be  mo^t  favourable  to  a  complete  discharge  of 
the  duties.  Those  difficulties  would  be,  no  doubt,  a 
matter  of  consideration  afterwards  ?  —  I  am  at 
present  within  20  minutes  distance  by  railway  of  83 
per  cent,  of  my  work,  so  large  a  proportion  of  all  the 
Avorks  being  situated  in  one  locality. 

6774.  Tlien,  upon  the  whole,  1  should  gather  from 
your  last  statement  that  you  are  not  disposed  to  agree 
with  those  witnesses  who  are  inclined  to  recommend  a 
great  number  of  inspectors,  so  that  the  functions  of 
each  inspector  would  be  limited.  You  do  not  see 
your  way  to  doing  more  if  you  Avere  placed  under 
tiiose  conditions  than  you  do  now  ? — I  think  I  can  do 
most  by  the  plan  which  I  have  suggested,  namely,  by 
having  assistants  to  relieve  me  of  the  I'outine  portions 
of  my  work,  leaving  me  thus  more  free  to  undertake 
new  work  and  to  improve  tlie  methods  for  carrying 
on  the  old. 

6775.  {Admiral  Ilornhij.)  With  regard  to  the  in- 
spection generally,  might  it  not  be  better  if,  instead  of, 
as  in  your  case,  remaining  where  you  are,  with  all 
this  immense  district,  extending  to  South  Wales  and 
Bi-istol,  you  were  to  be  made  the  superintendent  of  a 
particular  district  witli  young  men, — deputy  inspectors, 
or  whatever  you  hke  to  call  them, — under  you ;  in  which 
case  you  would  be  able  to  visit  the  Avhole  of  your 
district,  and  when  you  Avere  visiting  it  you  would 
still  have  some  supervision  ;  for  instance,  if  you  re- 
main where  you  are,  Avith  only  one  young  man  to 
assist  you,  and  you  are  away  in  Wales,  or  at  Bristol, 
or  in  Flint,  you  have  oidy  a  young  man  left  to  super- 
intend a  pretty  large  portion  of  your  work  ? — I  am 
never  aAvay  from  l,ancashirc  more  than  a  fcAV  days  at 
a  time.  If  1  go  doAvn  to  Bristol  it  is  only  a  matter  of 
three  days. 

6776.  How  often  in  the  year  ? — About  five  times  in 
the  year. 

6777.  Swansea  does  not  come  under  you,  I  believe  ? 
■ — I  go  to  Swansea  occasionally.  There  is  only  one 
comparatively  unimportant  Avork  at  Swansea  under 
the  Alkali  Acts. 

6778.  Under  the  present  system,  when  you  are  at 
Swansea,  or  at  Bristol,  or  at  Flint,  or  in  Liverpool, 
your  oAvn  innnediate  district,  Avhere  you  say  nearly  90 
per  cent,  of  the  AVork  is,  is  left  Avithout  any  super- 
vision?— I  hope  they  have  a  remendirance  of  me, 
sufficiently  to  keep  them  straight. 

6779.  But  still  it  is  Avitliout  supervision,  although 
they  bear  you  in  memory  without  personal  presence  ? 
— ^Yes,  certainly. 

6780.  Then  as  regards  your  holidays:  I  suppose 
you  have  something  of  that  sort? — I  take  a  holiday  by 
going  down  to  Bristol. 

6781.  Uniting  duty  and  pleasure  ? — Yes. 

6782.  But  is  that  the  only  holiday  which  you  get  ? 
— It  has  never  been  measured  out.  I  have  had  all 
that  seemed  to  be  necessary.  I  think  something  like 
five  or  six  weeks  is  allowed  to  civil  servants  in  my 
position.  I  might  say  fairly  that  it  makes  a  beneficial 
break  in  one's  work  to  go  down  into  the  south. 

6783.  Then  you  do  not  think  it  a  good  thing  for 
you  to  have  tlie  supervision  of  a  particular  district 
with  assistance  under  you  ? — I  do  think  so. 

6784.  You  suggest  that  the  St.  Helen's  and  Widnes 
district  should  remain  as  it  is,  and  that  you  should 
have  one  assistant  given  you  ? — I  do  not  limit  it  to  one; 
I  will  not  say  any  number. 

I  i 


6784  a.  You  have  spoken,  and,  I  believe,  rightly  A.E.Fletckr, 
enough,  as  to  the  general  readiness  of  the  manufac-  ^^i- 
turers  to  meet  your  wishes  in  all  r-espects  ;  do  you  con-     ^  peb  1877 

sider  that  one  work  Avhere,  according  to  your  own  ,  

account,  they  require  seven  visits  from  you  in  one 
month  and  six  in  another,— that  is  to  say,  in  the  case  of 
seven  nearly  twice  a  week, — to  bring  it  up  to  the  proper 
state,  is  meeting  your  Avishes  ? — No.  Perhaps,  if  it 
rested  Avith  me,  1  should  have  saved  some  of  those 
visits. 

6785.  In  Avhat  way  ? — By  acting  more  promptly. 

6786.  That  is  to  say,  in  such  a  case  as  that,  instead 
of  devoting  seven  visits  in  a  month  to  them,  and  find- 
ing that  you  were  not  met,  you  would  have  recom- 
mended a  pi'osecution  ? — Yes. 

6787.  You  have  told  us  that  in  a  certain  time  four 
prosecutions  Avere  carried  on  by  your  recommendation ; 
in  Avhat  number  of  years  Avas  that  ? — We  have  in  evi- 
dence the  dates  given  by  Mr.  Cross.  There  has  been 
nothing  Avithin  the  last  four  or  five  years. 

6788.  Would  you  say  Avithin  five  or  six  years  ? — 
Yes,  during  about  six  years. 

6789.  Was  this  AVork  to  which  you  allude  ashaving 
caused  you  soA^eu  visits  one  of  those  which  was  prose- 
cuted ? — No  ;  it  Avas  this  last  year  that  I  refer  to  Avith 
regard  to  ray  visits  in  the  two  months. 

6790.  In  this  last  year  one  of  those  Avorks  required 
seven  visits  ? — Yes. 

6791.  There  was  no  prosecution  ? — No. 

6792.  There  has  been  no  prosecution,  I  believe, 
since  1874? — No  ;  but  I  do  not  know  Avhen  the  last 
was. 

6793.  May  I  ask  Avhether  you  recommended  the 
prosecution  in  this  case,  or  suggested  it  ? — Yes,  I  did, 
but  Dr.  Smith  thought  that  there  Avere  not  sufficient 
reasons  for  it. 

6794.  In  the  case  of  the  one  Avhere  you  paid  six  visits, 
Avas  the  same  thing  done  ? — There  were  some  excep- 
tional reasons  for  this  ;  they  Avere  not  all  on  one  point 
of  imperfection. 

6795.  You  have  been  asked  some  questions  on 
the  subject  of  Neston  and  Flint;  when  was  it  that 
the  Local  Board  asked  you  to  pay  a  visit  there  ? — I  am 
sorry  I  am  not  prepared  to  state  exactly,  I  should  say 
it  is  four  years  ago. 

6796.  Did  you  limit  your  researches  and  examina- 
tions merely  to  Neston,  or  did  you  go  higher  up  the 
river  to  the  agricultural  ground  more  immediately 
opposite  the  Flint  works  ;  I  mean  Burton  ? — No.  I 
am  not  familiar  Avith  that  district.  I  have  never  been 
there. 

6797.  I  think  you  said  that  Neston  Avas  4^  miles  as 
the  croAV  files  from  Flint  ? — I  think  so. 

6798.  If  I  told  you  that  ininiediately  opposite  Flint 
Avas  the  agricultural  district  of  Burton  and  Pudding- 
ton,  a  mile  and  half  or  a  mile  and  a  quarter  as  the  croAV 
flies,  might  not  that  district  feel  the  vapours  from  Flint 
more  even  than  Neston,  Avhich  lies  to  the  northward 
of  Flint? — I  should  be  surprised  to  find  that  vege- 
tation Avas  seriously  damaged  at  that  distance. 

6799.  A  mile  and  a  quarter  up  ? — Higher  up  the 
river,  but  still  it  is  four  miles  across  the  Avater.  I  take 
it  as  four  miles  of  Avater.  Undoubtedly  at  a  mile  and 
a  half  you  may  expect  injury  ;  but  I  suppose  that  is 
not  from  the  Flint  works,  but  from  some  works  higher 
up. 

6800.  But  besides  the  works  at  Flint,  I  rather  think 
there  are  some  alkali  works  at  Connah's  Quay,  are  there 
not  ?^Yes. 

6801.  They  are  higher  u[)  the  river,  are  they  not  ? 
— Yes,  they  are  higher  up  the  river.  There  are  other 
Avorks  beliween  Connah's  Quay  and  Flint. 

6802.  I  am  not  invidiously  attacking  the  Flint 
Avorks,  but  I  anr  referring  to  all  those  Avorks  in  that 
direction  ? — There  are  three  there. 

6803.  Are  there  any  Avorks  besides  alkali  Avorks  at 
Connah's  Quay  ? — Yes  ;  there  is  a  sulphuric  acid  work 
at  Connah's  Quay  adjoining  the  other. 

6804.  Then,  going  higher  up  the  river,  it  is  quite 
possible  that  from  those  works  this  agricultural  district 
of  Burton  may  suffer  damage  or  inconvenience,  even 
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A.  E.  Fletcher,  though  Neston,  which  is  lower  down  the  river,  ruay 
Esq.         feel  it  less  ? — Quite  so.    The  distance  diminishes  as 

  the  river  gets  narrower. 

9  Feb.  18, 1.  6805.  I  see  that  in  your  report  you  have  brought  in 
an  extract  from  a  letter  of  Mr.  Taylor ;  and  you  say, 
"  ]Mi'.  Taylor,  who  owns  an  estate  lying  between 
"  Knowsley  and  St.  Helen's,  says,  '  As  soon  as  inspec- 
"  '  tion  was  in  force  the  improvement  was  most  marked. 
"  '  The  damage  to  the  foliage  of  the  young  timber  and 
"  '  the  coppice  was  nothing  in  comparison  to  what  it 
"  '  had  been.'  "  I  have  a  letter  from  Mr.  Taylor,  in 
which  he  wishes  that  the  whole  of  his  letter  to  you 
should  be  produced,  and  not  an  extract.  He  has  sent 
me  a  copy  of  the  letter,  which,  perhaps,  you  will  look 
over,  and  see  whether  it  is  all  the  letter,  and  if  so, 
whether  you  will  have  the  goodness  to  read  it ;  or  I 
will  read  the  letter.  "  To  Alfred  Fletcher,  Esq.,  in- 
"  spector  of  noxious  vapours,  21,  Overton  Street, 
"  Liverpool.  Dear  Su', — In  answer  to  your  inquiry,  I 
"  beg  to  state  that  as  soon  as  inspection  was  in  force 
"  after  the  passing  of  Lord  Derby's  Noxious  Vapours 
"  Act,  the  improvement  was  most  marked  as  regards 
"  my  father's  estate.  The  damage  to  the  foliage  of 
"  the  young  timber  and  the  coppice  was  nothing  in 
"  comparison  to  what  it  had  been.  What  is  left  of 
"  the  old  timber  is  ruined  past  recovery.  As  regards 
"  your  second  question,  I  cannot  say  that  I  have  seen 
"  any  change  since  the  passing  of  the  last  Act,  which 
"  I  believe  came  into  force  early  this  year,  I  have 
"  not  had  much  opportunity  of  observing  personally, 
"  but  I  have  made  inquiries  from  dilFerent  persons, 
"  who  say  they  have  seen  no  change  as  yet.  We  must 
"  expect  in  this  neighbourhood  damage  from  smoke 
"  and  vapours  of  different  kinds  ;  but  I  think  that,  in 
"  common  justice  to  landowners,  it  ought  to  be  re- 
"  duced  to  a  minimum  by  legislation.  We  have  a 
"  right  to  protection  from  other  manufacturers,  who 
"  are  not  at  present  liable  to  inspection,  and  who  do 
"  not  scruple  to  do  any  damage  to  the  country  as  long 
*'  as  they  can  make  profit  without  fear  of  the  conse- 
"  quences.  No  landowner  or  body  of  landowners  can 
"  bring  an  action  with  success,  for  it  is  quite  impos- 
"  sible  to  fix  the  damage  upon  any  particular  works. 
"  The  copper  works  are  old  offenders,  but  the  glass 
"  works  are  now,  for  the  sake  of  increased  gain, 
"  contributing  to  the  nuisance.  I  understand  from 
"  you  that  the  principal  works  noAv  use  at  least  500 
"  tons  of  sulphate  of  soda  per  week,  one  half  of  Avhich 
"  passes  into  the  atmosphere  in  the  shape  of  sulphuric 
'*  acid,  and  that  formerly  they  used  cai-bonate  of  soda, 
"  which  did  no  damage.  We  have,  in  consequence,  as 
"  1  believe,  lost  a  great  many  young  trees  in  the  last 
"  two  years.  I  speak  of  timber  and  coppice,  not  on 
"  account  of  its  value,  but  because  I  can  so  clearly 
"  see  the  effect  of  noxious  vapours  of  different  kinds 
"  on  them  from  year  to  year.  The  injury  to  vegeta- 
"  tion  generally  is  very  great,  but  it  is  not  easy  for 
"  me  to  be  accurate  as  regards  annual  crops,  but 
"  damage  to  the  latter  is  in  proportion  to  damage  to 
"  the  former.  I  hope,  if  you  have  an  opportunity, 
"  that  you  will  lay  my  statement  before  the  proper 
"  authorities,  in  the  hope  that  they  may  attempt  fresh 
"  legislation  on  this  important  subject.  Believe  me, 
"  vours  sincerely,  Saml.  Taylor,  jun.  Eccleston  Hall, 
"  Aug.  20,  1875."  VThat  Mr.  Taylor  complains  of 
is  that  you  only  took  notice  of  a  part  of  the  im- 
provement, and  did  not  put  in  that  he  was  still  suffer- 
ing from  damage,  and  that  he  had  a  hope  that  more 
good  would  be  done  yet.  He  writes  to  me  to  beg  me 
to  bring  the  matter  before  the  Commission,  and  I 
comply  with  his  request  by  getting  the  letter  pub- 
lished ? — I  think  it  is  quite  fair  to  read  the  whole 
letter ;  and  I  think  I  have  acted  on  that  plan  most 
persistently,  especially  with  statements  which  I  have 
had  to  make. 

6806.  Forgive  me  if  I  say  that  I  am  making  no 
attack  upon  you  personally  at  all.  It  is  merely  that 
Mr.  Taylor  wished  that  the  whole  of  his  letter,  and 
not  an  extract,  should  be  brought  into  the  report. 
Perhaps  I  may  be  allowed  to  read  Mr.  Taylor's  letter 
to  me,  in  which  he  says  : — "  Eccleston  Hall,  Prescot, 


"  29th  January  1877. — Noxious  Vapours. — My  dear 
"  Admiral  Hornby,  ~I  beg  to  inform  you  that  Dr. 
"  Angus  Smith  is  quoting  from  a  letter  written  by  my 
"  son  in  August  1875  to  Mr.  Alfred  Fletcher,  whom 
"  he  met  by  appointment  at  Eccleston  in  the  summer 
"  of  that  year,  and  who  requested  him  to  write  a 
"  letter  which  he  could  show.  It  is  fortunate  that 
"  he  kept  a  copy  of  it,  which  I  enclose.  You  will  see 
"  at  once  that  my  son  refers  to  the  improvement 
"  which  took  place  after  the  passing  of  the  original 
"  Noxious  Vapours  Act  moved  for  by  the  late  Lord 
"  Derby  in  the  House  of  Lords,  and  that  he  distinctly 
"  denies  seeing  any  improvement  since  the  passing  of 
"  the  more  recent  Act.  On  the  contrary,  he  speaks  of 
"  the  injury  caused  by  other  works  of  late  years,  and 
"  of  the  necessity  of  further  legislation.  I  only 
"  returned  here  last  month  after  an  absence  of  eight 
"  years,  so  that  I  cannot  personally  say  anything  on 
"  the  subject."  That  is  what  Mr.  Taylor  meaus  ? — 
I  do  not  think  that  there  is  any  difference  of  opinion 
between  ]\Ii-.  Taylor  and  myself  about  that.  My  only 
object  was  to  elicit  from  him,  or  from  any  landowner, 
that  there  had  been  an  improvement  since  the  passing 
of  the  Act.  His  letter  could  not  then  have  had  refer- 
ence to  the  Act  of  1874,  which  had  only  come  into 
operation  a  very  short  time  before. 

6807.  Llave  you  any  suggestions  to  make  on  the 
subject  of  how  informations  could  be  laid.  As  it  is, 
supposing  that  I,  a  landowner,  complain  to  you,  and 
you  come  and  inspect  the  works,  if  you  do  not  find  out 
any  escape  I  have  no  remedy,  whereas  I  may  have 
suffered  perhaps  three  days  before  from  an  escape  ? — 
My  answer  would  be  to  express  great  sympathy  with 
you  in  your  annoyance,  and  to  say  that  I  would  take 
chligent  care  to  prevent  such  cases  from  recurring. 

6808.  You  say  that  at  the  request  of  Messrs.  Doul- 
ton,  who  have  large  potteries  at  Lambeth,  you  have 
conducted  some  experiments  in  order  to  effect  con- 
densation ;  when  was  that  examination  conducted  ? 
— Up  to  the  middle  part  of  last  year — about  1875-6. 
They  lasted  for  some  time  at  St.  Helen's. 

6809.  Are  those  alterations  now  going  on  in  such  a 
way  that  you  think  they  will  be  successful  ? — The 
object  is  to  adapt  the  jjrocess  to  the  potteries  in  Lam- 
beth where  the  nuisance  is  felt,  and  steps  have  yet  to 
be  taken  to  do  that.  We  have  completed  the  prelimi- 
nary experiments  at  St.  Helen's,  and  now  we  are  going 
to  work  a  little  further  in  Lambeth. 

6810.  Those  experiments  have  been  carried  on  in 
St.  Helen's  ? — Yes.  It  is  rather  different  at  Lambeth. 
The  experiments  are  not  over  yet. 

6811.  The  improvement  that  you  spoke  of  has  not 
taken  place  at  Lambeth  yet  ? — No. 

6812.  {M?-.  Tnibraham  Egerton.^  I  think  you  are 
in  favour  of  extending  the  Act  to  other  noxious  gases 
-generally  ? — I  am. 

6813.  Do  you  think  that  we  are  soon  coming  to  a 
state  of  things  when  the  Legislature  will  be  able  to  affix 
certain  restrictions  to  those  other  noxious  gases  ? — 
Yes,  if  the  time  has  not  even  already  come. 

6814.  Would  you  say  with  regard  to  soap  works, 
glass  works,  and  zinc  works  that  the  time  has  come 
for  defining  accurately  the  escape  from  them  ? — The 
time  has  come  to  put  them  under  inspection  with  a 
view  to  compelling  them  to  use  the  best  possible 
methods  for  the  restriction  of  all  noxious  emissions. 

6815.  Do  you  think  that  the  time  has  come  at 
which  the  escape  of  the  particular  noxious  vapours 
from  those  works  could  be  as  accurately  defined  and 
restricted  as  it  is  under  the  Alkali  Acts  ? — I  take  the 
Cjuestion  to  be  whether  now  a  numerical  limit  could  be 
placed.  I  can  answer  that  question  with  regard  to  the 
sulphuric  manufacture.  I  have  made  a  great  many 
determinations  of  the  escape  of  acid,  so  that  now  I 
can  say  what  the  average  escape  is  over  the  whole 
of  my  district,  and  I  can  now  begin  to  put  it  into 
figures  ;  and  I  should  be  able  to  arrive  at  the  same 
results  with  regard  to  any  works  you  choose  to  name 
if  I  had  a  sufficient  area  of  inspection.  If  I  made 
a  certain  number  of  inspections  I  should  gradually 
bring  down  the  thing  into  a  per-centage  and  a  figure 
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and  such  figure  might  be  adopted  by  the  Local 
Government  Board  as  a  determined  line  by  which 
they  should  be  measured. 

6816.  Could  you  give  a  determined  line  to  sul- 
phuric acid  ? — I  could  suggest  a  figure  which  would 
be  open  to  discussion.    There  are  figures  which  will 

i  probably  be  published  in  the  next  alkali  report  in  the 
report  of  Dr.  Smith.  The  average  amount  of  sul- 
phuric acid  measured  as  S  0  3,  amounts,  I  find,  on 
the  average  to  1-04  grains  per  cubic  foot ;  that 
includes  coal  smoke  and  all  sources  of  acid.  The 
total  acid  measured  as  sulphuric  acid  in  the  flues 
which  come  from  the  vitriol  chambers,  which  are 
sometimes  large  and  sometimes  small,  and  must  not  be 
taken  too  rigidly  to  indicate  the  state  of  the  works,  but 
still  the  general  average  is  2 '91  or  nearly  3  grains 
per  cubic  foot. 

6817.  I  suppose  the  inspection  and  examination  of 
those  other  works  would  throw  a  considerable  amount 
of  trouble  and  labour  at  first  upon  the  inspector  ? — It 
would. 

I  6818.  Do  you  consider  that  you  could  inspect  the 
I  whole  of  the  works  in  South  Lancashire'  as  you  are 
doing  now,  supposing  the  Act  were  extended  to  the 
whole  of  the  works  which  emit  noxious  vapours,  and 
which  are  not  included  now  in  the  Act  ? — If  you  ask 
me  whether  I  could  personally  inspect  a  greatly 
increased  number  of  works,  undoubtedly  I  could  not. 

6819.  What  is  your  calculation  of  the  number  of 
inspectors  that  would  be  required  in  South-west  Lan- 
cashire under  that  state  of  things?  Do  you  recom- 
mend one,  two,  or  three  assistants  ? — I  could  imagine 
three  ;  but  still,  as  I  have  said  before,  one  is  not  able 
to  give  an  exact  answer  to  such  a  question.  The 
thing  would  very  soon  work  itself  out. 

6820.  (CAa^rm«?^.)  You  have  hardly  facts  sufficient 
before  you  as  yet  to  enable  you  to  decide  as  to  that  ? 
— No.   I  should  begin  with  one  at  Widnes. 

6821.  {Mr.  Wilbraham  Egcrton.)  I  suppose  if  the 
inspector  lived  on  the  spot  he  would  be  able  to  detect 
any  evasions  of  the  Act  or  any  escapes  of  gas  on 

1     Sunday  downwards  ? — He  could  not  live  at  every  spot ; 

there  are  so  many  spots. 
}       6822.  It  has  been  stated  that  evei'y  spot  which  has  a 

chemical  works  should  have  a  resident  inspector  ;  and 
I  upon  that  I  say  if  there  was  a  resident  inspector  he 
I  would  be  able  to  detect  evasions  of  the  Act  even  on 
I     Sundays  ;  Avould  not  that  be  so  ? — Yes. 

6823.  An  inspector  living  in  Liverpool  could  not 
possibly  detect,  either  by  his  eyes  or  sense  of  smell, 
anything  which  went  on  at  St.  Helen's  or  Widnes  ? — 
If  there  were  such  special  assistants  resident  at  those 
places  they  would  be  able  to  give  the  word.  They 
would  be  always  on  the  spot  keeping  up  a  ^vatch. 

6824.  The  pollutions  of  rivers  are  brought  under 
your  inspection,  are  they  not  ?    I  understand  that  Dr. 

I  Angus  Smith  has  charge  of  them  ? — Dr.  Angus  Smith 
I  has  been  ofiicially  appointed  as  inspector  under  that 
'  Act ;  but  the  Act  does  not  come  into  force  till  the 
autumn  of  this  year,  and  no  action  has  been  taken 
j  under  it  at  present. 

I  6825,  Do  you  not  think  that  the  same  inspectors  in 
South-west  Lancashire  should  have  the  rivers  under 
their  inspection  likewise  ? — It   seems   a  matter  of 

I  necessity  that  the  two  should  be  combined  to  some 

I  extent. 

I  6826.  Otherwise  it  must  lead  to  additional  inspec- 
tion being  required  ? — Yes  ;  I  am  contemplating  that. 

6827.  Do  you  think  that  now,  after  the  Act  has 
■  been  passed  three  years,  the  works  now  under  your 

inspection  are  using  the  best  practicable  means  for 
preventing  the  discharge  of  all  the  noxious  gases  men- 
tioned in  the  Act — sulphuric  acid  and  sulphurous  acid 
(except  that  arising  from  the  combustion  of  coal), 
nitrous  acid,  and  chlorine  ? — No  ;  I  think  they  require 
continuous  improvement. 

6828.  I  want  to  know  whether  they  arc  using  now 
the  best  practicable;  means,  the  very  best  I  may  say, 
from  time  to  time,  by  new  inventions  being  brought 
out,  or  how  far  the  existing  manufactories  in  your  dis- 
trict are  behindhand  in  not  using  the  best  practicable 
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means,  as  you  say  they  are  not  ? — There  are  no  glaring  _^  ^  Fletcher 
instances  at  present  in  my  mind,  but  some  may  Esq.  ' 
occur  any  day,  and  they  may  occur  at  any  moment.   

6829.  Surely  you  must  know  whether  the  plant  now    9  Feb.  1877. 

in  use  in  your  district  is  that  which  should  be  used  in   

the  best  conducted  works  ;  tJiat  is  to  say,  in  works  using 

the  best  practicable  means  of  condensing  those  gases  ? 
— With  regard  to  what  I  have  dwelt  on  so  much, — 
with  regard  to  the  improvement  which  I  fully  expect 
will  take  place  and  is  taking  place  as  to  furnaces, — 
as  those  improvements  are  completed,  certainly  they 
will  be  enforced,  and  I  anticipate  that  the  changes  will 
be  rapid.  The  practical  point  now  as  to  that  clause 
is  the  state  of  the  repairs  of  the  works.  There  have 
been  cases,  and  cases  may  occur  at  any  moment,  when 
sulphuric  acid  chambers,  for  instance,  are  allowed  to 
get  out  of  repair,  and  escapes  to  take  place.  Those 
are  things  which  you  cannot  measure,  and  put  into 
figures  and  make  a  per-centage  of ;  but  that  clause 
meets  it  all. 

6830.  You  say  that  this  clause  has  not  been  carried 
out  strictly  ? — There  have  been  no  prosecutions  under 
it ;  but  it  would  be  quite  easy  to  conduct  one,  I 
think. 

6831.  There  appears  to  have  been  a  certain  time  of 
grace  given  to  the  manufacturers  to  enable  them  to 
bring  up  their  woi'ks  to  the  state  of  using  the  best 
practicable  means.  How  long  is  this  period  of  grace, 
do  you  think,  to  continue? — Thei'e  was  a  case  last 
year  where  I  dwelt  upon  that  clause,  and  by  those 
means  got  a  works  put  into  efficient  repair ;  there 
was  no  prosecution.  But  action  was  taken  very 
speedily  to  remove  the  necessity  for  it. 

6832.  I  understand  you  have  found  that,  although 
there  have  been  no  prosecutions,  the  manufacturers 
have  to  a  certain  extent  responded  to  your  efibrts  to 
make  them  use  the  best  practicable  means  under  that 
clause  ? — Undoubtedly. 

6833.  With  regard  to  the  apportionment  of  damages, 
have  you  ever  appeared  as  a  witness  in  any  court  on 
questions  of  damages  ? — In  this  case  that  I  gave  my 
evidence  upon,  and  in  all  those  cases  respecting  the 
distribution  of  the  damage  at  St.  Helen's,  that  is  a 
prominent  case. 

6834.  Were  you  retained  by  the  manufacturers  to 
apportion  the  damage  done  by  them  ? — Yes.  They 
were  copi>er  smelters. 

6835.  Did  you  ever  furnish  any  evidence  to  the 
plaintiffs  in  the  same  class  of  actions  ? — No. 

6836.  Were  you  ever  asked  to  furnish  any  infor- 
mation as  to  the  works  which  caused  the  damage  ? — 
No. 

6837.  Have  the  plaintiffs  never  applied  to  you  to 
act  as  a  witness  for  them  too  ? — No,  I  think  not  at  all. 
I  was  applied  to  by  the  copper  smelters  to  make  those 
calculations  for  them  entirely. 

6838.  I  want  to  know  whether  you  have  ever  been 
applied  to  by  the  plaintiffs  to  give  to  them  the  same 
figures  which  you  have  given  to  manufacturers  ? — 
I  should  say  that  the  question  is  open  to  discussion 
as  to  how  far  this  would  have  been  my  duty.  It 
would  promote  litigation.  I  should  seek  further 
instructions  before  I  acted  in  that  way,  and,  as  I  at 
present  understand  my  position,  it  would  be  taking 
too  much  upon  myself  to  do  that.  It  would  be  rather 
promoting  litigation,  and  perhaps  giving  the  power  to 
one  side  only. 

6839.  You  have  appeared,  not  in  cases  under  the 
Alkali  Acts,  and  not  qua  inspector,  but  simjjly  as  a 
scientific  witness  ? — Quite  so. 

6840.  If  it  had  been  an  alkali  case,  do  you  think  it 
desirable  that  the  inspector  should  have  appeared  as  a 
witness  in  a  case  of  that  kind,  as  a  person  to  determine 
the  damages  ? — I  never  appear  in  the  case  of  a  suit 
against  alkali  works,  unless  I  have  been  subpoenaed 
quite  Jis  an  impartial  and  official  witness.  I  have  . 
been  subpoenaed  by  both  sides  in  some  cases. 

6841.  Mr.  Keates  in  his  evidence  (Question  3203) 
thinks  that  the  person  to  value  the  damage  should  be 
a  person  locally  resident,  but  not  an  inspector  ;  do  you 
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^"  ^-^j^^"^^^'  think  that  that  is  desirable  ?— I  should  not  be  able  to 
assess  the  damages  done  to  a  farmer. 
9  Feb.  1877.       6842.  Do  you  think  it  desirable  that  an  inspector 

  should  do  that,  or  whether  it  should  be  an  independent 

person  appointed  by  the  Government  in  the  same  way 
as  a  valuer  is  appointed  by  the  Enclosure  Commis- 
sioners for  the  purpose  of  valuing  for  them  ? — In 
using  the  word  "  valuer,"  I  think  you  are  mixing  up 
the  idea  of  assessing  damage  and  apportioning  damage. 
I  have  never  undertaken  the  assessing  of  damage,  but 
only  the  apportioning  of  it.  No  one  can  apportion 
unless  he  is  an  inspector,  because  it  is  he  only  who 
has  the  intimate  knowledge  of  all  the  works  to  enable 
him  to  calculate  the  proper  share  of  any  damage  done. 

6843.  It  has  been  said  that  alkali  works  chimneys 
are  unnecessarily  high.  I  do  not  know  whether  that 
is  so.  In  your  opinion,  are  they  higher  than  is  neces- 
sary for  the  draught  of  air  which  is  necessary  in  the 
works  ? — No  ;  they  are  not  higher  than  the  manu- 
facturers think  to  be  necessary. 

6844.  Do  you  think  that  they  ought  to  be  lower  ? — 
No,  I  do  not  think  so. 

6845.  Of  course  if  they  were  lower  they  would  not 
scatter  the  smoke  so  far  ? — If  they  were  lower  they 
would  not  send  it  so  far,  but  they  would  send  it  down 
stronger.  There  is  always  a  long  discussion  upon 
that  subject,  which  has  no  end  to  it. 

6846.  In  your  opinion  there  would  be  no  advantage 
in  lowering  the  height  of  alkali  works  chimneys  ? — 
The  best  is  an  appeal  to  facts.  Messrs.  Muspratt 
had  works  at  Newton  which  did  a  great  deal  of 
damage  at  one  time,  and  the  complaints  were  so  great 
that  they  built  a  very  tall  chimney,  the  tallest  in 
England  ;  but  they  did  not  cure  the  matter  by  it,  and 
ultimately  they  removed  the  works.  In  their  case 
both  low  and  high  chimneys  were  found  to  be  equally 
bad. 

6847.  {Earl  Percy.')  With  regard  to  the  four  pro- 
secutions which  have  been  instituted,  did  Dr.  Angus 
Smith  come  down  in  all  cases  himself  to  inspect  the 
offending  works  before  the  prosecution  was  insti- 
tuted?-— He  came  himself,  but  considering  my  report 
sufficient,  gave  it  as  the  sole  evidence. 

6848.  Do  you  not  think  that  more  independent 
action  upon  your  part  might  possibly  lead  to  a  greater 
observance  of  the  Acts  on  the  part  of  manufacturers  ? 
— I  think  so ;  but  it  is  difficult  for  me  to  answer 
that  question.    My  judgment  might  be  open  to  fault. 

6849.  No  doubt;  but  what  naturally  suggests  itself 
to  one's  mind  is,  that,  supposing  your  judgment  to  be 
equal,  a  person  on  the  spot  is  more  likely  to  be  able 
to  judge  as  to  the  propriety  of  a  prosecution  than  a 
person  who  has  not  been  on  the  spot  ? — I  may  now 
hope,  having  had  13  years  experience,  that  I  have 
sufficient  judgment,  or  that  I  have  reason  to  trust  my 
judgment  now  more  than  I  should  have  done  formerly. 

6850.  By  what  authority  is  your  power  restricted 
in  this  matter  or  in  any  other  ? — My  instructions  are 
simply  those  contained  in  the  Alkali  Act. 

6851.  Does  the  Alkali  Act  say  anything  about  a 
sub-inspector  at  all  ? — Yes  ;  the  original  Act  appoints 
one  inspector,  and  any  number  of  sub-inspectors. 

6852.  With  regard  to  the  assistance  which  you 
think  should  be  afforded  you,  do  you  think  that  the 
medical  officers  of  health  could  render  you  any 
assistance  ? — I  do  not  think  so. 

6853.  Why  not? — Our  duties  are  those  that  would 
not  necessarily  be  performed  well  by  a  medical  officer 
of  health.  Ours  are  purely  chemical  duties.  We  do 
not  look  to  the  results,  but  merely  strive  to  ascertain 
if  acids  are  escaping.  It  has  been  asserted  here  that 
they  are  very  often  beneficial  to  health,  but  that  would 
not  enter  into  my  calculation.    I  should  merely  say 
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that  they  must  not  escape.  I  know  instances  where 
it  is  certainly  believed  that  they  are  beneficial  to 
health,  but  that  is  not  the  question  which  I  have  to 
go  into. 

6854.  But  do  you  not  think  that  from  their  edu- 
cation they  could  assist  you  in  the  scientific  parts  of 
your  duties  ? — I  do  not  think  that  their  training  has 
usually  been  such  as  to  enable  them  efficiently  to 
inspect  chemical  works, 

6855.  With  regard  to  the  works  which  you  think 
should  be  included  within  the  Act,  you  mention  a 
great  number  whicli  can  be  inspected  certainly  by 
any  one  who  has  chemical  knowledge,  but  you  also 
mention  some,  such  as  bone-burners  Avorks,  which,  I 
suppose,  are  more  difficult  to  test ;  are  they  not  ? — 
I  have  had  to  inspect  bone-burners  works,  being  called 
in  privately  and  professionally.  There  are  ways  by 
which  the  nuisance  can  be  mitigated,  and  more  perfect 
ways  might  be  indicated  by  a  greater  knowledge  of 
the  works. 

6856.  The  amount  of  injury  caused  by  bone-burning 
works  cannot  be  tested  by  a  chemical  test,  can  it  ?— . 
Yes,  it  can. 

6857.  (  Chairman.)  The  amount  of  noxious  vapour 
escaping  is  the  point  ? — Chemical  tests  might  be  ap- 
plied with  reference  to  those  escapes. 

6858.  {Professor  Williamson.)  Still,  I  presume, 
that  at  the  present  time  you  hardly  have  any  process 
available  for  quantifying  the  amount  of  those  pai'ticular 
noxious  fumes ;  have  you  ?  Y''ou  Avould  have  to  devise 
some  plan  ? — Plans  would  have  to  be  devised,  un-. 
doubtedly. 

6859.  {Earl  Percy.)  What  do  you  mean  by  salt 
vapours  as  distinguished  from  hydrochloric  acid  ? — 
Salt  is  used  in  the  manufacture  of  glass  and  in  pot- 
teries, and  a  gi-eat  deal  of  the  salt  is  merely  volatilized 
and  sent  away  as  salt ;  some  of  it  is  decomposed,  and 
the  hydrochloric  acid  of  the  salt  only  goes  away. 
There  is  one  feature  I  can  mention  that,  perhaps, 
might  be  interesting.  A  comparison  has  been  drawn 
between  coal  smoke  and  other  acid  emissions, — for 
coal  smoke  is  an  acid.  Knowing  the  amount  of  coal 
that  is  burnt  in  the  United  Kingdom,  and  taking  the 
amount  of  pyrites  tiiat  is  burnt  for  the  production  of 
oil  of  vitriol,  it  turns  out  that  there  are  6^  times  as 
much  sulphur  or  sulphur  acid  given  off  by  the  coal  in 
the  United  Kingdom  as  by  all  the  pyrites,  even  if 
none  of  the  acid  produced  from  it  were  condensed. 
I  only  want  to  draw  that  parallel  to  show  that  we 
must  not  omit  the  idea  of  coal  smoke. 

6860.  ( Chairman^  Following  up  that  point  which 
you  have  raised,  that  5,000,000  tons  of  oil  of  vitrei 
are  sent  iip  into  the  atmosphere,  and  taking  the  coal 
consumed  in  the  United  Kingdom  to  be  6^  times 
as  much  as  that  produceable  from  all  the  pyrites  that 
is  burnt,  and  remembering  that  the  pyrites  that  is 
burnt  is  burnt  generally  within  a  very  limited  space, 
whereas  the  coal  that  you  speak  of  is  burnt  over  the 
whole  extent  of  the  island,  of  course  there  is  a  much 
greater  dilution  in  the  one  case  than  in  the  other  ? — 
Yes,  but  there  is  great  concentration  of  smoke  in 
many  manufacturing  towns. 

6861.  {Professor  Williamson.)  Could  you  suggest 
any  means  of  even  diminishing  the  appreciable  sulphur 
from  a  common  fire  of  coal  ? — I  have  no  proposition 
of  that  kind  to  put  before  the  Commission. 

6862.  (Professor Roscoc.)  You  wish  it  to  be  under- 
stood, when  you  speak  of  the  sulphur  from  the  pyrites, 
that  instead  of  being  made  into  sulphuric  acid,  and 
condensed  within  five  per  cent.,  it  all  goes  into  the 
air  ? — Yes  ;  I  believe  that  about  98  per  cent,  is  con- 
densed. 

withdrew. 


W.  Farr,Esq.  WiLLiAM  Fakk,  Esq.,  M.D.,  F.E.S.,  examined. 

M.D.,  F.R.S, 

.  6863.  {Chairman.)  You  have  been  good  enough,     to  be  given  to  certain   statistics  of  the  health  of 

at  the  request  of  the  Commissioners,  to  attend  here  Widnes  which  have  been  put  in.  I  wish  to  say  that 
to-day  to  assist  them  in  judging  of  the  weight  that  is     we  should  not  have  troubled  a  public  officer  who  is  so 
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Constantly  employed  as  you  are,  unless  we  thought 
that  you  could  throw  light  upon  a  matter  of  very 
great  importance  as  to  which  there  exists  a  very  great 
difference  of  opinion,  namely,  as  to  the  efEect  upon 
health  and  life  of  the  noxious  vapours  which  are 
generated  in  districts  in  which  alkali  works  prevail 
largely.  It  is  with  that  view  that  I  sent  to  the 
Registrar  General's  Office  these  statements  which 
Mr.  Cross  has  given  to  the  Commission,  in  order  that 
they  might  be  checked  by  you,  and  that  we  might 
have  the  advantage  of  your  evidence  with  I'espect  to 
their  accuracy,  and  as  to  the  conclusions  which  are 
to  be  drawn  from  them.  I  wish  to  ask  you  if  you 
have  had  an  opportunity  of  examining  the  tables 
which  have  been  put  in  by  Mr.  Cross  ? — I  have.  I 
have  not  examined  them  in  detail  with  all  the  par- 
ticulars, but  I  have  examined  them  so  as  to  test  the 
accuracy  of  some  of  the  figures. 

6864.  You  have  Mr.  Cross's  evidence  in  your  hand  ; 
have  you  any  observation  to  make  with  respect  to  the 
first  table  ? — The  population,  which  is  the  basis  of 
Mr.  Cross's  evidence,  appears  to  be  correctly  deter- 
mined, and  tallies  very  closely  with  some  calculations 
which  we  have  made  ourselves.  I  believe  he  got  his 
figures  from  the  returns  of  the  School  Board ;  we 
got  ours  from  the  Registrar  General's  Returns.  Our 
estimated  population  of  Widnes  is  19,245  ;  Mr.  Cross 
from  the  School  Board  estimates  makes  it  19,229. 

6865.  The  first  table  shows  an  excess  of  births 
over  deaths  in  the  year  1861  to  1871  as  compared 
with  the  population  of  1871.  First  of  all,  have  you 
any  observations  to  make  with  respect  to  the  weight 
that  is  to  be  attached  to  the  comparison  of  all  those 
various  towns,  and  their  different  circumstances,  such 
as  would  constitute  them  just  subjects  of  comparison  ? 
— There  are  very  great  differences,  of  course ;  but  the 
facts  as  stated  by  Mr.  Cross,  so  far  as  I  can  judge, 
appear  to  be  quite  correct.  There  can  be  no  doubt 
that  there  has  been  a  great  excess  of  births  over 
deaths  in  Widnes ;  and  that  is  always  the  case  in  a 
district  like  this,  where  a  manufacturing  population  is 
gathered  together,  and  is  increasing  rapidly.  Barrow- 
in-Furness  is  a  case  in  point.  We  always  find  that 
there  is  a  great  excess  in  births ;  and  at  first,  generally, 
they  give  a  small  excess  of  deaths,  owing  to  the 
sanitary  conditions  not  being  attended  to  as  they 
should  be.  The  excess  of  births  is  due  to  the  men 
getting  good  wages  and  bringing  women  there  and 
marrying ;  and  there  being  a  great  excess  of  people 
at  the  child-bearing  age,  you  consequently  have  a 
great  excess  of  births  ;  and  the  population  increasing 
fast,  attracts  young  men  to  the  works. 

6866.  I  suppose  that  in  such  towns  so  hastily 
formed  there  is  a  smaller  proportion  of  elderly  men 
than  in  other  towns  ? — Quite  so.  There  is  a  great 
excess  of  people  in  middle  life,  and  a  deficiency  of 
persons  at  advanced  ages.  Mr.  Cross  says  that  some 
people  think  that  the  excess  of  children  necessarily 
implies  that  there  must  be  a  heavy  death-rate  ;  and 
he  seems  to  share  that  opinion. 

6867.  Mr.  Cross  states  that  it  is  an  acknowledged 
fact  that  a  high  birth-rate  always  means  a  high  death- 
rate  ? — They  often  go  together,  for  the  reasons  which 
I  have  mentioned, — that  they  have  a  high  birth-rate ; 
and  then,  for  other  reasons,  if  the  sanitary  conditions 
are  generally  bad,  you  have  a  high  death-rate. 

6868.  That,  I  presume,  is  because  the  houses  are 
new,  and  the  various  arrangements  for  health  are  in- 
complete ? —  'i'hat  is  so ;  but  there  is  no  necessary 
connection  between  a  great  number  of  children  being 
born  in  a  place  and  a  high  death-rate ;  for,  although 
the  mortality  is  very  high  in  the  first  two  years  of 
life,  the  mortality  of  children  as  they  advance  in  age 
is  much  below  the  average.  The  mortality  of  children 
at  the  age  of  from  5  to  15  is  much  lower  than  the 
average  mortality  ;  and  the  consequence  is  that 
wherever  you  have  an  increasing  population  the 
mortality  is  repi'esented  as  lower  than  it  really  is 
where  the  population  is  stationary. 

6869.  Taking  these  tables  successively,  would  you 
be  so  good  as  to  state  the  observations  which  have 
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occurred  to  you  upon  them? — I  would  say  that  the  W.Farr,Esq., 
tables  appear  to  me  to  be  exceedingly  interesting,  and,   M.D.,  F.It.S. 

so  far  as  I  can  iudare  Mr.  Cross  appears  to  have  com-   " 

p'led  them  with  a  desire  lo  put  the  truth  entirely   

before  the  Commission.  He  has  mnde  some  mistakes 
in  a  few  of  the  figures  instable  No.  8,  as  to  the  mor- 
tality,— for  instance,  in  Widnes,  which  is  rather  im- 
portant. There  is  a  mean  death-rate,  for  instance,  for 
the  ten  years  1861  to  1870  of  21-84.  In  the  three 
last  years  that  Mr.  Cross  gives, — the  years  1873,  1874, 
and  1875, — the  mortality  in  1873  was  17 '68,  or  one 
might  say  18;  in  1874,  26*7  ;  in  1875,  21-58.  We 
generally  agree  with  Mr.  Cross,  but  that  last  year  is 
undoubtedly  wrong.  We  make  the  mortality  there 
25-1  instead  of  21-58. 

6870.  How  do  you  arrive  at  that  ? — From  the 
deaths  in  Widnes,  counted  carefully  at  the  office.  We 
have  no  doubt  about  the  limit  of  Widnes.  I  think 
Mr.  Cross  will  find  that  he  is  wrong ;  but  the  mortality 
of  Widnes  in  those  two  last  years  is  pretty  high. 

6871.  Does  that  include  the  number  of  the  natives 
of  Widnes  who  have  died  in  the  union  house  at 
Prescot  ? — It  does  not. 

6872.  How  many  do  you  calculate  those  to  have 
been  ? — I  will  state  the  number  of  deaths  in  the  work- 
house. Widnes  belongs  tn  the  union  of  Prescot. 
The  union  workhouse  of  Prescot  is  not  situated  in 
Widnes,  but  a  part  of  the  95  deaths  registered  in  the 
workhouse  during  1875  were  probably  Widnes  paupers. 
Adding  19,  the  workhouse  deaths,  to  the  total  num- 
ber of  recorded  deaths  in  Widnes,  in  the  proportion 
of  the  township  of  Widnes  to  the  entire  union,  the 
corresponding  death-rate  of  the  township  becomes 
26*05;  about  one  more.  Then  Mr.  Cross  makes  out 
that  the  average  rate  in  England  and  Wales  for  that 
year  was  22-3. 

6873.  Have  you  any  other  observation  to  make 
upon  these  tables  ? — Mr.  Cross  gives  the  number  of 
deaths  and  of  births  ;  we  have  not  the  same  year.  In 
1875  the  deaths  were  149  out  of  1,000  births.  Mr. 
Cross  gives  the  same  year,  and  we  do  not  differ  very 
much  from  those  figures.  He  makes  the  deaths  in 
1874  to  be  132,  and  in  1873,  105. 

6874.  What  have  you  to  state  with  regard  to  the 
mortality  from  pulmonary  diseases  ? — The  482  deaths 
in  Widnes  included  97  from  diseases  of  the  rfispiratory 
organs,  including  principally  bronchitis  and  pneu- 
monia, and  36  from  phthisis.  These  figures  give  a 
death-rate  of  5  per  1,000  from  diseases  of  the  respira- 
tory organs,  and  1  •  87  from  phthisis.  The  death-rates 
from  these  diseases  in  all  England  in  1875  are  not  yet 
calculated,  but  during  that  period  they  were  nearly 
the  same  as  in  Widnes.  The  rate  from  diseases  of  the 
respiratory  organs  in  Widnes  was  almost  identical 
with  that  in  London  during  the  year  1875,  whereas 
the  deaths  from  phthisis  were  lower  in  Widnes  than 
in  London. 

6875.  London  is  hardly  a  fair  comparison  with  a 
small  town  like  Widnes,  is  it  ? — No,  it  is  not  an  in- 
stance in  point.  I  will  therefore  take  another  series 
of  districts  which  may  be  fairly  compared  with  Widnes. 
Probably  London  itself  suffers  very  much  from  pul- 
monary diseases,  owing  to  the  smoke  and  other  things. 
It  is  well  known  that  the  mortality  in  London  is  very 
high.  I  have  here  the  mortality  at  the  ages  of  from 
25  to  35  in  other  districts  in  England.  Oat  of  10,000 
males  living  you  have  6  deaths,  whereas  in  Prescot 
you  have  11.  Then  I  have  taken  Newcastle,  Gates- 
head, and  Tynemouth.  Prescot,  I  should  say,  is  the 
district ;  I  could  not  take  Widnes  exclusively,  but  I 
got  the  nearest  approach  to  it  that  I  could  ;  and,  taking 
it  for  a  series  of  10  years,  it  gives  us  a  very  large  and 
sufficient  basis.  If  I  am  not  mistaken  Prescot  is 
covered  with  a  considerable  number  of  works  from 
St.  Helen's  down  to  Widnes. 

6876.  Is  St.  Helen's  in  the  union  of  Prescot  ? — 
Yes. 

6877.  You  have  found  the  number  of  deaths  there 
to  be  11  per  10,000,  as  against  6  in  the  healthy  dis- 
tricts in  England  ? — Yes,  There  are  9  in  all  England. 
Then  I  have  Newcastle  7  ;  Gateshead  7 ;  aiid  Tyne- 
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mouth  5.  At  the  age  of  35  to  45  the  rate  in  the 
healthy  districts  of  England  was  10;  in  Prescot  19; 
in  Newcastle  20;  in  Gateshead  14;  in  Tynemouth  7; 
and  in  all  England  17.  T  should  say  that  all  those 
diseases  of  the  lungs  that  are  produced  by  irritating 
substances  generally  come  on  as  the  age  advances. 
In  Cornwall,  for  instance,  in  the  mining  districts,  that 
is  very  perceptible ;  it  produces  but  little  effect  up  to 
35  and  40,  but  it  seems  to  wear  the  lungs  away  in 
time.  From  45  to  55  in  the  healthy  districts  the 
death-rate  is  19;  in  Prescot  53;  in  Newcastle  41; 
in  Gateshead  29  ;  in  Tynemouth  20  ;  and  in  all  Eng- 
land 35.  Thus  you  see  that  at  that  particular  age  the 
mortality  from  lung  diseases  is  much  higher  in  Pres- 
cot than  the  average,  much  higher  even  than  in  other 
districts  where  these  kind  of  works  are  found.  At  the 
age  of  55  to  65  the  mortality  in  the  healthy  districts 
is  39;  in  Pi'escot  114;  in  Newcastle  98;  in  Gates- 
head 75 ;  in  Tynemouth  50 ;  and  in  all  England  76. 
This  diagram  which  T  hold  in  my  hand,  and  which  I 
will  hand  in,  respresents  pretty  well  the  comparative 
mortality  of  the  healthy  districts  which  I  take  as  a 
standard,  and  I  think  that  may  be  considered  the 
natui'al  mortality. 

6878.  Then  it  appears  that  in  the  union  of  Prescot 
the  deaths  from  pulmonary  diseases,  as  life  advances, 
show  a  very  considerable  excess  over  that  of  the 
country  generally,  and  even  other  places  not  dis- 
similarly situated  ? — A  great  excess  of  mortality  from 
diseases  of  the  respiratory  organs,.. no  doubt. 

6879.  Ai'e  the  diseases  that  you  have  mentioned 
in  the  paper  which  you  have  just  put  in  those  included 
under  table  11  ? — They  are.  Those  under  <9^1e  H 
are  included  in  those  that  I  have  put  in  ;  only  it  is  for 
a  period  of  10  years,  and  not  for  three  years.  > 

6880.  Now  will  you  go  on  to  state  what  is  the  case 
with  regard  to  infectious  diseases  ? — The  mortality 
from  infectious  diseases,  or,  as  we  caU  them,  zymotic 
diseases,  such  as  small-pox,  measles,  scarlet  fever,  and 
so  on,  is  high. 

6881.  Have  you  prepared  any  statement  with  re- 
spect to  those  ? — Yes.  This  is  confined  to  Widnes. 
We  find  that  of  the  zymotic  diseases  in  Widnes  during 
the  three  years  1873,  1874,  and  1875,  the  latest  that 
we  could  procure  were  as  follows  : — In  1873  Widnes 
was  comparatively  healthy,  the  death-rate  being  2*8, 
very  nearly  the  same  as  England  and  Wales,  which  is 
3  per  1,000.  The  next  year,  1874,  it  was  6-3  in 
Widnes  and  3  *  8  in  all  England,  being  much  higher  in 
Widnes  than  in  England.  In  1875,  in  Widnes  it 
was  5  •  9,  and  in  all  England  3  •  3,  nearly  double.  This 
class  of  diseases  fluctuates,  because,  as  you  are  aware, 
no  doubt,  some  of  the  diseases  are  epidemic.  And, 
judging  from  what  I  have  seen  in  other  places,  such  as 
BarroAv-in-Furness,  I  should  say  that  if  sanitary 
works  are  carried  on  with  vigour  in  Widnes  there  is 
no  reason  why  this  class  of  diseases  should  not  be 
very  much  reduced,  and  brought  down  to  the  standard 
of  England,  for  instance. 

6882.  Would  you  make  a  similar  remark  about  the 
diseases  included  in  the  previous  table,  namely,  pul- 
monary diseases  ? — Yes,  I  should,  if  the  irritation  of 
the  pulmonaiy  system  caused  by  the  atmosphere  were 
diminished. 

6883.  With  respect  to  zymotic  diseases,  the  in- 
fluences which  would  be  affected  by  sanitary  works 
ai'e  not  exactly  the  same  as  those  which  you  contem- 
plate with  respect  to  pulmonary  disease  ? — No.  If  the 
iriitating  influences  which  arise  from  manufactories 
were  to  disappear  the  disease  would  disappear. 

6884.  Have  you  anything  further  to  state  ? — No, 
except  that  I  would  wish  to  put  in  these  tables  (</e- 
livenng  in  the  same).     Vide  Appendix. 

6885.  Have  you  been  able  to  consider  generally  the 
effect  of  trades  of  this  sort  upon  pulmonary  diseases  ? 
— I  have  considered  it  to  this  extent,  that  I  find 
universally  where  there  are  dusts  and  other  vapours 
in  the  atmosphere,  and  those  dusts  and  vapours  are 
breathed,  they  necessarily  increase  pulmonary  diseases. 

6886.  It  has  been  suggested  that  these  vapours,  dis- 
agreeable as  they  may  be  to  the  taste  and  smell,  so  far 


from  being  unfavourable,  are  favourable,  taken  as  a 
whole,  to  health  and  life  in  general ;  have  you  con- 
sidered that  question? — I  have.  Of  course  there  is  a 
balance.  Many  people  contend,  for  instance,  that  the 
smoke  of  London  is  beneficial.  At  first  it  was  con- 
sidered simply  noxious,  and,  no  doubt,  something  may 
be  said  upon  that  point.  My  friend.  Dr.  Richardson,  I 
dare  say,  could  tell  us  something  about  the  disinfecting 
properties  of  smoke ;  but  on  the  whole  I  believe  it  is 
an  evil.  We  find  that  in  foggy  smoky  weather  the 
mortality  is  increased.  The  Commission  will  recollect 
the  time  when  even  cattle  sufl'ered  from  breathing 
London  smoke.  We  find  that  there  is  a  very  heavy 
mortality  amongst  women  in  London  just  at  the  ages 
that  we  have  been  referring  to,  and  that  I  refer  very 
much  to  the  impurity  of  the  atmosphere. 

6887.  Do  you  think  that  there  would  be  any  differ- 
ence between  the  smoke  arising  from  the  use  of  coal 
and  the  smoke  arising  from  the  use  of  the  various 
products  that  are  employed  in  the  alkali  manufacture  ? 
— I  have  no  doubt  that  those  acids  must  be  injurious 
to  the  health  and  to  the  very  delicate  structure  of  the 
air  tubes. 

6888.  The  figures  that  Mr.  Cross  has  given  seem 
apparently  to  confirm  that  view  ? — They  do. 

6889.  Can  you  give  us  any  figures  with  respect  to 
the  rate  of  infant  mortality  ? — I  notice  that  the  mor- 
tality in  the  first  year  of  life  is  not  very  high. 

6890.  Not  only  is  it  not  veiy  high,  but  it  is  cer- 
tainly favourable  to  Widnes,  is  it  not  ? — Yes ;  but 
taking  the  next  three  or  four  years  it  is  different. 

6891.  Will  you  give  the  figures  under  one  year  ? — 
I  have  mentioned  that  our  results  do  not  differ  very 
much  from  those  of  Mr.  Cross.   In  table  10,  Mr.  Cross 

*  gives  the  result  for  Widnes,  and  he  makes  the  average 
at  four  years  137;  and  we  make  it  for  1875,  a  year 
later  than  Mr.  Cross  gives,  149. 

6892.  That  might  almost  be  accounted  for,  might  it 
not,  by  the  large  increase  of  population  ? — No.  Those 
figures  are  obtained  by  >  comparing  the  deaths  under 
one  year  old  with  the  birth's  ;  but  this  table  which  I 
have  in  my  hand  gives  the  mortality  of  children  under 
five  years  of  age,  obtained  by  comparing  the  deaths 
under  five  with  those  living  under  five.  The  mortality 
per  1,000  in  the  healthy  districts  of  England  is  39 ; 
that  is  to  say,  out  of  1,000  children  you  lose  39  in  the 
healthy  districts,  taken  all  over  England  indiscrimi- 
nately. I  have  the  mortality  in  Widnes  for  three 
years  only.  In  1873  it  was  57 "9;  in  1874  it  was 
78-8;  and  in  1875,  82-8.  That  is  about  double.  I 
have  put  England  and  Wales  by  the  side  of  it.  Of 
course  the  mortality  of  England  and  Wales  is  much 
higher  than  it  is  in  the  healthy  districts  ;  but  for 
England  and  Wales  you  have  a  mortality  in  1873  of 
62,  in  1874  of  67,  and  in  1875  of  67  ;  that  is,  as  you 
see,  much  lower  than  the  mortality  of  Widnes  during 
those  last  two  years.  The  mortality  of  England  and 
Wales,  however,  was  higher  in  1873  than  it  was  in 
Widnes.  In  Widnes,  without  speaking  of  decimals,  it 
was  58,  and  in  England  and  Wales  62. 

6893.  Then  i  t  seems  on  the  whole  that  the  more 
marked  effect  of  those  vapours  upon  health,  especially 
as  regards  the  pulmonary  diseases,  shows  itself  iu 
advancing  years  ? — That  is  so. 

6894.  And  that,  you  say,  is  a  thing  which  might  be 
expected  ? — Yes. 

6895.  If  you  take  the  rest  of  England,  for  instance 
Cornwall,  would  the  same  thing  apply  ? — Yes;  in  the 
mining  districts,  and  in  all  trades  engaged  in  dusty 
occupations,  and  more  notably  in  London  and  in 
places  Avhich  are  very  smoky,  with  an  impure  atmo- 
sphere from  fires. 

6896.  {Mr.  Stevenson.)  Mr.  Cross  informs  me  that 
21-58  is  the  general  death  rate  of  Widnes  in  table  8. 
You  correct  that,  and  you  think  that  it  should  be  25*1. 
If  you  include  the  workhouse  that  would  convert  the 
21  into  22.  But  I  wish  to  compare  the  figures  which 
you  give,  inasmuch  as  you  differ  from  the  figure  given 
by  the  medical  ofiicer  of  health  for  the  township  in 
his  return,  so  that  the  question  is  between  the  medical 
officer  of  health  and  yourself  ? — It  was  counted  care- 
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fully  by  one  of  our  clerks.  We  will  look  into  it,  and 
communicate  with  the  secretary  if  there  is  any  in- 
accuracy. 

6897.  Have  you  got  the  total  number  of  deaths, 
which  the  medical  officer  makes  415  ? — Thave  not  got 
that,  but  I  will  send  a  note  about  it. 

689S.  If  the  pulmonary  diseases  appear  to  be 
worse,  is  there  no  compensating  element  with  regard 
to  other  diseases  being  more  favourable  in  Widnes, 
seeing  that  the  average  death-rate  is  not  so  much  ? — 
Widnes  is  favourably  situated  in  that  respect,  being 
below  the  average  of  other  manufacturing  towns. 

6899.  (Chairman.)  I  think  you  said  that  the 
average  death-rate  is  greatly  affected  by  the  nature  of 
the  population,  brought  rapidly  together,  and  consist- 
ing, in  a  large  part,  of  people  in  the  flower  of  their 
age  ? — Yes,  it  is. 

6900.  {Mr.  Steve7ison.)  I  observe  in  the  Registrar 
General's  Return  for  1874,  that  in  all  Lancashire  the 
mortality  is  28 '3,  and  it  appears  that  the  mortality  of 

•  Widnes  is  favourable  as  compared  with  the  whole  of 
Lancashire  ? — The  mortality  of  Lancashire  is  always 
high.  The  population  of  Widnes  is  not  nearly  so 
dense  as  it  is  in  England  generally.  I  suppose  it  is 
generally  scattered  about  in  Prescot. 

6901 .  Then  your  conclusions  are  that  the  conditions 
of  Widnes  are  unfavourable  to  health  compared  with 
Lancashire  in  general  ? — No,  I  do  not  say  that.  I 
know  that  Lancashire  is  very  unhealthy,  and  in  a  very 
disgraceful  state,  I  think. 

6902.  I  think  you  said  that  you  ascribe  the  excess 
of  pulmonary  diseases  in  London  to  the  consumption 
of  coal  ? — No,  I  did  not  say  that.  I  said  that  there 
is  a  very  great  excess  of  chest  diseases  in  London,  and 
that  that  is  partly  due  to  the  impurities  of  the  atmo- 
sphere,— from  the  dust  and  smoke  in  the  atmosphere, 
and  a  great  number  of  contributing  causes.  I  find 
that  in  the  North  Midland  counties,  including  Cheshire 
and  Lancashire,  the  mortality  of  males  is  28  per  1,000, 
and  of  females  25.  Widnes  is  getting  less  healthy 
than  it  was  every  year,  apparently  ;  and  that  I  am  not 
surprised  at  when  the  population  increases  so  fast. 
Towns  never  scarcely  keep  pace  in  their  sanitary  im- 
provements with  the  increase  of  population  where 
many  manufactures  of  this  kind  are  carried  on  ;  and 
one  advantage  of  pointing  out  defects  is  that  they 
generally  remedy  them  to  a  great  extent.  That  was 
the  case  at  Barrow-in-Furness.  They  were  very  angry 
at  first  at  its  being  shown  that  the  mortality  was  high, 
but  they  appointed  a  health  officer  and  surveyor,  and 
now  they  have  reduced  the  mortality.  Good  sanitary 
arrangements  are  always  followed  by  an  improvement 
in  health. 

6903.  I  understand  that  in  the  Prescot  union 


there  was  an  epidemic  of  scarletina  in  1874,  which 
caused  409  deaths,  the  average  being  90? — Quite 
likely. 

6904.  {Professor  Roscoe.)  I  do  not  quite  gather 
whether  the  numbers  which  you  have  given  us  have 
enabled  you  to  come  to  any  decision  with  respect  to 
the  influence  of  noxious  vapours  emitted  in  Widnes 
generally  upon  the  health  of  the  inhabitants.  Apart 
fi'om  your  opinion,  of  course,  that  acids  do  act  upon  or 
at  any  rate  afi"ect  pulmonary  complaints,  do  your 
numbers  indicate  any  influence  on  health  by  noxious 
vapours  ?—  I  should  qualify  that  by  what  I  have  said, 
that  I  do  not  perfectly  understand  the  condition  of 
Widnes  in  particular.  It  requires  most  careful  in- 
vestigation on  the  spot  to  determine  the  exact  con- 
tribution of  those  noxious  vapours  to  the  mortality 
from  lung  diseases,  and  I  have  done  nothing  of  the 
kind.  I  have  no  local  knowlege  as  to  the  effect  of 
each  particular  work,  and  therefore  my  opinion  is 
worth  nothing. 

6905.  Your  numbers  apply,  do  they  not,  to  the 
Prescot  union  generally  ? — Yes. 

6906.  {Mr.  Stevenson.)  Do  you  know  the  popula- 
tion of  the  Prescot  union  to  which  your  remarks 
apply? — The  male  population  in  the  years  1861  to 
1871  was  42,056,  and  the  female  population  40,783. 

6907.  Your  figures  apply  to  a  population  of  nearly 
83,000  ? — The  population  has  increased,  of  course. 

6908.  Of  which  Widnes  represented  14,000  in 
1871  ? — Yes,  something  of  that  kind. 

6909.  (  Chairman.)  What  would  be  the  total  popu- 
lation living  in  Widnes  and  St.  Helen's  together  ? — 
The  population  in  1871  in  the  sub-district  of 
St.  Helen's  was  45,280,  and  the  population  of  Farn- 
worth  was  16,848.  That  contains  a  little  more  than 
Widnes,  but  not  very  much  more.  The  total  popula- 
sion  of  Prescot  during  the  year  1871  was  92,551. 

6910.  {Professor  Abel.)  The  particular  class  of 
zymotic  diseases  which  are  believed  to  be  at  all  likely 
to  be  affected  by  the  vapours  from  alkali  and  bleach 
works  would  be  of  the  typhoid  class,  I  presume  ? — 
No,  I  do  not  think  so. 

6911.  The  argument  has  been  used  that  certain 
diseases  would  be  beneficially  affected  by  the  vapours 
from  those  works.  I  presume  that,  if  at  all,  if  would  be 
those  of  the  typhoidal  class  ? — Any  other  diseases, — 
scarlet  fever,  smallpox,  measles,  and  whooping-cough, 
— would  all  be  very  likely  to  be  influenced  favourably 
by  the  diffusion  of  the  vapours  of  hydrochloric  acid 
and  sulphuric  acid. 

6912.  Has  such  influence  been  exhibited  by  your 
returns?  — No.  In  these  last  two  years  the  mortality 
from  zymotic  diseases  has  been  very  nearly  double. 
There  is  no  evidence,  therefore,  of  disinfection  there. 


W.  Farr,  Esq., 
M.D.,  F.R.S. 

9  Feb.  1877. 


The  witness  withdrew. 


John  Cameron  S'w 

6913.  You  are  managing  director  of  the  Tyne 
alkali  works  at  South  Shields  ? — I  am. 

6914.  Have  you  any  statement  to  make  with  respect 
to  the  noxious  vapours  arising  from  those  works  ? — I 
wish  to  make  a  very  brief  statement  to  the  Commission. 
When  the  Commission  sat  at  Tynemouth  and  at  New- 
castle, these  works  of  ours  were  specially  referred  to, 
and  several  of  the  witnesses  made  complaints,  more  or 
less  gi'ave,  as  to  noxious  vapours,  which  they  alleged 
originated  in  those  works.  I  wish  to  state  that  most 
of  those  cases  occurred  at  a  period  now  some  years 
past,  and  in  point  of  fact  before  the  works  came  into 
the  hands  of  the  present  proprietors.  I  will  not  take 
up  the  time  of  the  Commission  by  going  into  details 
with  reference  to  those  complaints  ;  but  I  would  like 
to  say  a  word  or  two  as  to  what  we  found  to  be  the 
causes  of  the  nuisance,  and  how  we  removed  them. 
One  of  the  principal  causes  of  complaint  arose  from 
the  carrying  on  of  the  manufacture  of  what  is  called 
half-stuff,  or  the  pulp  for  paper-making,  produced 
from  boiling  with  caustic  soda  the  Esparto  fibre.  We 
got  rid  of  that  nuisance  by  the  short  but  not  quite  satis- 
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factory  process  of  giving  it  up  altogether.  Another  ^ 
source  of  complaint  arose  from  the  prevalent  and 
excessive  emission  of  coal  smoke  in  the  works.  No 
doubt  that  complaint  was  justly  founded.  The  chim- 
neys from  many  of  our  furnaces,  ball  furnaces,  were 
low,  short  chimneys,  and  we  built  a  large  stack,  and 
draughted  all  the  furnaces  into  that  chimney  ;  and  we 
have  not,  from  that  time  to  this,  had  any  complaints 
on  that  score.  Another  cause  of  complaint  was  tha 
escape  of  sulphur  gases.  That  arose  from  two  causes  : 
first,  from  having  long  brick  flues  which  led  from  the 
pyrites  kilns,  and  which  could  never  be  kept  tight, 
and  which  we  remedied  by  shoi'tening  the  lead  alto- 
gether, and  substituting  in  a  portion  of  it  metal 
pipes.  In  the  second  place,  it  arose  from  leaky  and 
imperfect  vitriol  chambers.  That  we  cured  by  pulling 
them  down,  and  building  new  ones.  The  next  source 
of  complaint  was  the  escape  of  hydrochloric  acid  gas, 
and  that  we  cured  effectually  by  building  fresh  con- 
densers. An  escape  of  chlorine  was  complained  of,  and 
we  pulled  the  old  plant  out,  and  put  up  what  is  now 
called  Weldon's  plant ;  and  I  do  not  think  there  has 
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J  (J  Sivan  T'jeeu  any  complaint  since  that  was  done.  I  think  the 
Esq.  last  source  of  complaint  was  that  which  ai'ose  from  the 
  nuisance  of  the  escape  of  sulphuretted  hydrogen, 

9  Fel>.  1877.  which  proceeded  from  what  you  have  heard  so  much 
about,  namely,  the  tank  waste.  I  think  that  arose  in 
three  waj-'s  ;  first,  with  a  view  of  preventing  this  very 
nuisance,  Mond's  process  had  been  adopted  in  the 
works,  and  we  found,  as  Mr.  Mactear  has  stated,  we 
also  found  at  St.  Rollox  works,  that  really  in  the 
carrying  on  of  that  process  itself  there  was  a  con- 
siderable amount  of  nuisance  from  escape  of  sul- 
phuretted hydrogen  produced.  I  heard  Mr.  Mond's 
evidence ;  and  I  heard  him  state  that  if  his  process 
were  carried  on  with  the  care  with  which  it  ought 
to  be  carried  on,  there  would  be  no  nuisance. 
Probably  that  is  quite  true  ;  but  we  have  to  deal  with 
such  workmen  as  we  can  get,  and  we  found  tliat 
practically  we  could  not  carry  it  on  without  creating  a 
nuisance.  We  had  then  a  nuisance  arising  from  the 
deposit  of  the  tank  waste  itself.  Although  the  tank 
waste  was  made  somewhat  less  offensive  by  the  Mond 
process,  yet  we  found  that  it  was  still  offensive.  After 
lying  for  some  time  exposed  to  the  atmosphere,  it 
heated,  and  gave  off  sulphuretted  hydrogen  gas. 
We,  therefore,  after  considering  the  whole  matter, 
gave  up  Mond's  process,  and  sent  the  tank  waste  to 
sea,  as  most  other  people  now  do  on  the  Tyne. 

6915.  Did  you  do  that  with  the  old  heaps  as  well 
as  the  new  ? — No.  We  still  have  to  contend  with  the 
nuisance  arising  from  the  drainage  from  the  old  heaps 
on  the  ground  adjacent  or  connected  with  the  works, 
and  that  the  sanitary  authorities  complained  of.  It 
used  to  drain  right  away  over  some  waste  ground,  and 
then  to  the  sewers.  That  drainage  became  as  usual 
,  offensive,  and  it  was  complained  of.  As  we  are  in 
the  middle  of  a  town,  everything  of  that  kind  is 
very  unpleasant  indeed,  and  that  forced  us  to  try  to 
find  out  means  for  getting  rid  of  the  nuisance.  The 
plan  which  we  adopted,  and  which  has  proved  quite 
successful,  is  this  : — We  cut  a  long  trench  on  the  low 
side  of  the  deposit  of  the  tank  waste,  the  side  to 
which  the  drainage  flows,  and  put  in  a  well  or  catch- 
pit,  and  we  made  close  to  that  some  shallow  reservoirs 
or  ponds ;  and  we  have  as  the  waste  product  of  one 
of  the  processes  carried  on  in  the  works, — that  is  to 
say,  the  waste  product  of  what  is  known  as  Weldon's 
process, — a  muddy  sediment  which  consists  chiefly  of 
peroxide  of  iron  and  some  chloride  of  manganese. 
We  run  this  sediment  into  one  of  the  small  reser- 
voirs 1  have  spoken  of,  and  then  we  pump  the  waste 
liquor  into  this  reservoir,  and  the  man  who  has  charge 
of  the  thing  simply  mixes  it  with  a  long  crutch-like 
piece  of  wood  ;  and  after  standing,  say  from  12  to  24 
hours,  it  is  perfectly  innocuous.  i  have  brought 
samples  of  the  liquor  as  it  flows  from  the  waste  heap, 
and  as  it  is  after  we  purify  it,  and  before  it  is  run 
away  from  the  works  {jproducing  the  same).  These 
have  not  been  opened  since  they  came.  There  are 
'  some  professional  gentlemen  here,  perhaps,  who  will 
have  the  seals  broken,  and  will  smell  the  samples  at 
any  rate.  I  ought  to  mention  that  neither  of  these 
samples  is  filtered ;  they  are  just  as  we  took  the 
drainage.  Tlie  drainage  alters  somewhat  in  character 
with  the  amount  of  rain  that  is  falling.  We  have 
much  rain  sometimes,  and  consequently  it  is  then 
not  quite  so  strong;  and  at  other  times  we  have  less, 
and  then  it  is  dirtier,  and  blacker,  and  perhaps  more 
foul.  I  will  just  read  briefly  what  our  manager 
says  about  what  takes  place  :  — "  The  effect  of 
"  mixing  the  liquor  with  the  mud  is  the  complete 
"  removal  or  destruction  of  the  sulphide  (the  source 
"  of  sulphuretted  hydrogen),  with  which  the  liquor  is 
"  till  then  highly  charged.  The  way  in  which  it  does 
"  this  is  partly  by  its  oxidizing  the  obnoxious  sulphide 
"  into  a  harmless  hyposulphite,  but  chiefly  by  pre- 
"  cipitating  (and  therefore  completely  removing)  the 
"  sulphide.  After  the  agitation,  the  mixture  is  allowed 
"  to  settle  perfectly  (12  to  24  hours  being  required), 
"  and  the  clear  and  colourless  liquid  run  off.  The 
"  mud,  after  such  use  and  exposure  to  the  air,  though 
<'  changed  in  its  chemical  composition,  can  be  and  is 


"  used  over  and  over  again."  It  revivifies  Itself  after 
lying  exposed  to  the  atmosphere. 

6916.  Is  there  no  smell  whatever  evolved  from  all 
this  process  ? — Not  any.  He  goes  on  to  say,  "  But 
"  as  it  (the  mud  employed)  is  a  waste  product  it  can 
"  readily  be  renewed.  For  the  above-mentioned 
"  treatment  a  space  of  about  6,000  square  feet  is 
"  required,  for  say  600  gallons  drainage  per  day,  but 
"  probably  we  could  do  with  less  space."  Space  is 
not  a  matter  of  great  consideration  with  us.  Perhaps 
I  might  mention  that  the  Local  Government  inspector 
of  the  district  is  quite  Avell  acquainted  with  Avhat 
we  have  been  carrying  on,  and  has  shown  consider- 
able interest  in  the  matter.  It  has  relieved  us  from 
this  last  source  of  nuisance,  and  I  hope  we  shall  hear 
no  more  of  it. 

6917.  Are  you  the  only  persons  who  use  this  pro- 
cess — Yes,  I  believe  Ave  are  at  present. 

6918.  I  suppose  it  would  not  be  open  to  works 
situated  everywhere  to  apply  the  same  process  ? — I 
would  not  like  to  give  a  definite  opinion  upon  that 
point. 

6919.  They  must  have  plenty  of  elbow-room  to 
begin  with,  must  they  not  ? — I  do  not  think,  from  what 
our  manager  says,  that  it  requires  very  great  space  ; 
but  I  am  neither  a  practical  chemist  nor  an  engineer, 
and  I  wish  simply  to  state,  in  as  few  words  as  I  can, 
what  we  have  done.  There  are  plenty  of  gentlemen 
in  the  room  who  are  quite  competent  to  form  their  own 
opinions  about  a  matter  of  detail  of  that  kind.  I 
would  like  to  say  that  I  think  if  any  measures  were 
taken  for  prohibiting  the  running  of  acids  into  sewers 
or  watercourses  Avhere  the  drainage  from  the  tank 
waste  goes,  an  exception  should  be  made  in  favour  of 
purified  drainage  from  the  tank  waste.  Perhaps  it  is 
fair  to  mention  that  in  our  immediate  neighbourhood, 
next  door  to  us,  Ave  have  gas  works  making  sulphate 
of  ammonia,  and  we  have  brick-works  on  the  other 
side,  and  we  have  colour  works,  a  colliery,  and  very 
large  glass  Avorks ;  but  I  think,  as  generally  happens 
in  connection  with  chemical  works  that  Ave  have  to 
bear  the  sins  of  our  neighbours.  Dr.  Hooppel,  who 
gave  very  positive  evidence  against  these  Avorks  on 
the  inquiry  at  Newcastle,  admitted  that  there  was  an 
immense  nuisance  from  the  sulphate  of  ammonia  works. 
I  should  say,  also,  as  the  Commission  will  readily 
believe,  that  all  these  changes  have  not  been  carried 
out  Avithout  great  cost.  They  have  cost  many 
thousands  of  pounds.  I  would  ask  also  the  liberty  to 
put  in  a  paper  which  is  by  our  late  manager,  Avho 
Avas  for  nine  years  the  manager  of  the  AVorks,  and 
who  originated  this  method  of  treating  the  drainage 
from  the  waste.  He  is  at  this  moment  a  professor  at 
the  University  or  the  Polytechnic  (as  they  call  it)  of 
Zurich.  He  goes  more  into  detail  in  connection  with 
the  subject  of  nuisance  from  noxious  vapours  than  I 
have  been  able  to  do.  Perhaps  if  you  would  allow 
the  paper  to  be  put  in,  it  might  prove  useful 
{delivering  in  the  same). 

6920.  Are  there  any  drawbacks  whatever  in  this 
process  that  you  know  of? — I  know  of  none.  It 
requires  no  plant.  The  material  employed  is  entirely 
a  waste  material. 

6921.  During  how  many  years  has  it  been  in  use  ? 
— We  have  been  working  with  it  for  about  a  couple  of 
years.  But  we  now  find  that  we  can  manage  it  quite 
easily.  Of  course  it  costs  us  something.  We  have 
always  one  man,  and  sometimes  in  wet  weather  we 
require  to  have  two  men,  attending  to  the  process. 
The  work  is  not  large. 

6922.  Have  you  no  return  from  it  ? — No,  we  do  not 
get  any  return  from  it. 

6923.  {Mr.  Stevenson.)  You  are  in  the  fortunate 
position  of  having  waste  product  in  sufficient  quantity 
to  do  this  work  ? — Yes. 

6924.  Other  manufacturers,  who  have  not  Weldon's 
waste,  do  not  and  cannot  avail  themselves  of  this 
process  ? — I  should  think  that  the  peroxide  of  iron  is 
a  very  cheap  article  indeed,  and  might  be  had  for  very 
little.  Besides,  it  renews  itself.  The  process  is  very 
similar  to  the  process  of  gas  purification. 
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692,5.  Do  you  regenerate  the  oxide  of  iron,  and  use 
it  over  again  ? — Yes ;  it  regenerates  itself. 

6926.  Tliis  drainage  comes  entirely  from  old  waste 
deposited  how  long  since  ? — Some  of  it  must  have  been 
deposited  twenty  years  ago.  Some  of  it  has  been 
deposited  within  the  last  four  years. 

6927.  But  all  your  fresh  waste  goes  to  sea  ? — Ye-t, 
all  our  fi'esh  waste  goes  to  sea. 

6928.  It  is  the  rain  falling  upon  this  old  waste  heap 
that  keeps  up  this  continued  supply  of  yellow  liquor, 
of  which  you  have  shown  us  a  sample  ? — I  think 
probably  so.  We  have  no  exact  knowledge  of  that, 
but  it  keeps  constantly  flowing,  only  we  have  much 
more  in  rainy  weather  than  at  other  times. 

6929.  I  am  afraid  that  we  must  regard  it  as  an 
inexhaustible  source  of  yellow  liquor  ? — I  am  afraid  it 
is  so,  so  far  as  we  can  see  at  present. 

6930.  (Professor  Roscoe.)  Do  you  ever  get  your 
deposit  so  rich  in  sulphur  as  to  enable  you  to  burn  it 
again  in  the  same  way  as  at  gas  works  it  is  burnt 
after  several  processes  of  i-egeneration  ? — We  have 
never  got  so  far  as  that.  Some  sulphur  is  formed,  no 
doubt,  but  we  have  never  troubled  ourselves  about 
the  thing  all.  We  had  enough  of  sulphur  manufac- 
ture when  we  carried  on  Mond's  process. 

6931.  (Professor  Abel.)  Possibly  some  kind  of 
ferruginous  clay  might  be  applied  in  some  way  to  this 
method  of  treating  waste  liquors  ? — I  have  no  doubt 
that  what  you  call  "Bog  iron  ore,"  or  something  of 
that  kind,  would  do  quite  as  well ;  but  I  speak  upon 
all  these  matters  with  submission  to  the  opinion  of 
pi'ofessional  gentlemen  here,  who  know  much  better 
than  1  do. 

6932.  (Professor  WilliamsoJi.)  Have  you  had  this 
pi'ocess  at  work  for  any  length  of  time  ? — T  think  we 
have  been  carrying  it  on  for  about  two  years. 

6933.  Has  there  been  any  large  quantity  treated  in 
that  Avay  ? — We  treat  about  600  gallons  a  day. 

6934.  Of  a  strength  somewhat  like  that  in  the 
sample? — Yes;  that  is  just  taken  out  of  the  pit  or 
the  well  that  it  is  in. 

6935.  (Earl  Percy.^  As  I  understand  you,  some- 
times people  would  think  that  you  were  the  producers 
of  a  real  nuisance  ? — I  have  no  doubt  they  would. 
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6936.  And  that  arose  from  your  succeeding,  as  I  J.  C.  Swan, 
understand,  to  defective  works  ? — Yes.  Esq. 

6937.  (Mr.  Stevenson.')  You  are  the  successors  of  a  ^  Feb  1877 
company  who  were  indicted  by  the  Corporation,  and  .  ' 
obliged  to  discontinue  the  works  ? — Yes,  we  are. 

6938.  The  greatest  complaints  were  in  the  days  of 
your  predecessors  ? — Yes,  they  were. 

6939.  (Earl  Percy.)  How  long  did  that  go  on 
after  you  were  in  possession  of  the  works  ? — It  was 
mitigated  immediately  by  some  changes  which  we 
could  make  at  once,  and  some  changes  that  we  made 
before  we  started  the  works.  Of  course  the  process  of 
complete  reorganisation  has  been  a  gradual  one  ;  but 
I  do  not  think  we  have  had  any,  at  least  I  am  not 
aware  of  any  important  complaints  that  we  have  had. 
[  believe  we  have  had  one  or  two  during  the  last  two 
years,  and  one  was  quite  recently.  A  gentleman 
called  on  the  manager,  and  said  that  he  smelt  strong 
gases  coming  from  our  works  on  the  10th  of  January; 
and  at  that  time  the  works  had  been  10  days  perfectly 
cold.  They  were  stopped  on  the  30th  of  December 
for  changes  and  alterations  and  improA  cments,  and 
they  were  not  going  at  all,  and  had  not  been  going 
since  10  or  11  days  previously. 

6940.  You  spoke  of  the  excessive  amount  of  coal 
smoke  being  one  of  the  nuisances  which  you  have 
remedied  ? — Yes,  no  doubt. 

6941.  Did  you  stop  it  upon  your  own  action,  or 
were  you  put  in  motion  by  any  action  of  the  local 
authorities  ? — We  stopped  it  on  our  own  action.  But  I 
might  mention,  for  the  information  of  the  Commission, 
that  there  have  been  a  good  many  prosecutions  in 
South  Shields  on  account  of  the  excessive  emission 
of  coal  smoke.    We  had  not  been  complained  of. 

6942.  I  suppose  you  have  Glover's  towers  ? — That 
was  one  of  the  changes  that  we  made  Avith  a  view  to 
reduce  the  annoyance  that  we  had  from  the  escape  of 
sulphur  gases. 

6943.  Then  most  of  the  complaints  which  were 
made  by  Dr.  Hooppel  and  Dr.  Armstrong  were  against 
your  predecessors,  and  not  against  you  ? — They  were. 
Dr.  liooppel  has  not  been  a  resident  at  Shields  for 
some  considerable  time. 

withdrew. 


Alfred  Allhuse: 

6944.  (Chairman.)  You  aie  managing  director  of 
the  Newcastle  Chemical  Works  Company  at  Newcastle- 
on-Tyue  ? — Yes,  I  am. 

694o.  And  you  have  been  engaged  in  the  manufac- 
ture of  alkali  for  a  considerable  time,  I  think  ? — I 
have. 

6946.  How  many  years  ? — For  12  years. 

6947.  During  that  time  have  you  resided  within 
200  yards  of  the  works  ? — Yes. 

6948.  What  statement  have  you  to  make  to  the  Com- 
mission ? — I  am  of  opinion  that  sufficient  time  has  not 
yet  elapsed  since  the  passing  of  the  Act  to  enable  the 
beneficial  results  likely  to  be  obtained  fi-om  the  con- 
densation of  hydrochloric  acid  to  become  visible  ;  and 
I  therefore  consider  further  legislation  in  the  same 
direction  premature.  As  to  the  escape  of  sulphuric 
and  sulphurous  acid,  I  think  it  advisable  to  limit  the 
escape  of  sulphuric  or  sulphrous  acid  from  the  exits 
of  all  chimneys, 

6949.  What  have  you  to  say  with  regard  to  proper 
working  plant  ? — More  damage  is  done,  in  my  opinion, 
from  the  body  of  an  alkali  works  where  the  plant  is 
not  maintained  in  proper  working  order  than  by 
escape  of  noxious  vapours  from  its  chimneys ;  and  I 
would  suggest  that  the  working  plant  of  all  alkali 
works  should  be  inspected  and  reported  on  to  the  chief 
inspector;  and  in  cases  where  the  same  is  found  mani- 
festly inadequate  to  properly  perform  the  work  re- 
quired from  it,  that  the  chief  inspector  be  empowered 
to  order  the  same  to  be  closed  until  the  owner  puts  it 
into  proper  working  order. 

6950.  Are  you  satisfied  with  the  present  system  of 
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inspection  ? — I  consider  that  the  present  system  of 
inspection  (so  far  as  the  testing  of  the  exits  of  chim- 
neys for  hydrochloric  acid  is  concerned)  is  ample,  but 
I  think  it  advisable  to  increase  the  existing  number  of 
inspectors,  and  to  extend  their  duties  to  the  inspection 
of  all  working  plant  of  manufactories  already  under 
the  operation  of  the  1874  Act,  and  thus  under  their 
immediate  control ;  and  furthermore  to  obtain  correct 
data  of  the  emission  of  sulphuric  and  other  gases  from 
copper  works,  gas  works,  lead  works,  iron  works, 
glass  works,  potteries,  cement  works,  coke  ovens,  and 
I  should  add  manure  works,  with  a  view  to  future 
legislation. 

6951.  Have  you  had  great  difficulty  yourself  in 
complying  with  the  requirements  of  the  Act  of  1874  ? 
— We  have  not  had  any  great  difficulty. 

6952.  Are  you  subject  to  occasional  accidental  and 
inevitable  escapes  of  gas  in  greater  quantities  than 
the  Act  allows  ? — Not  so  far  as  hydrochloric  acid 
goes. 

6953.  I  see  you  concur  with  the  opinion  of  the  bulk 
of  the  other  witnesses  in  saying  that  the  principal 
escape  of  gas  is  not  from  the  chimney,  but  from  the 
imperfect  plant  ? — Yes,  it  is  from  imperfect  plant. 

6954.  You  have  had,  I  dare  say,  great  difficulties  to 
struggle  with  in  that  respect  ? — Yes,  we  have. 

6955.  Do  you  consider  that  discoveries  and  im- 
provements are  sufficiently  advanced  to  enable  the  in-  . 
specter  to  call  attention  to  imperfect  plant,  and  to 
press  the  employment  of  better  — Yes. 

6956.  With  a  certainty  that  better  can  be  found  ? 
— I  think  so. 
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A.  AUhusen,  6957.  Do  you  think  that  requhing  a  sudden  and 
-Es?.  immediate  conversion  of  the  plant  would  only  have 
the  effect  of  shutting  up  a  great  number  of  works  ? — 
The  question  would  then  arise  whether  it  would  be 
more  beneficial  to  allow  works  to  go  on  being  a 
nuisance,  or  to  have  them  shut  up. 

6958.  I  think  that  that  is  the  opinion  of  manufac- 
turers who  have  well-conducted  works  ? — That  is 
possible. 

6959.  I  see  you  agree  with  the  other  witnesses  in 
thinking  that  an  increase  of  the  existing  number  of 
inspectors  is  desirable  ? — Yes. 

6960.  Would  you  have  them  all  of  the  same  class 
as  at  present  ? — Certainly  of  the  same  class  as  at  pre- 
sent. 

6961.  I  dare  say  you  have  heard  the  suggestion 
made  upon  the  banks  of  the  Tyne  to  employ  an  in- 
ferior class  of  inspector  ? — Yes. 

6962.  Do  you  agree  with  that  ? — No  ;  it  would  be 
quite  impracticable. 

6963.  {Mr,  Stevenson.)  You  seem  to  propose  that 
the  working  plant  of  all  alkali  works  should  be  in- 
spected and  reported  on  to  the  chief  inspector,  in 
cases  where  the  same  is  found  manifestly  inadequate  ; 
how  would  the  inspector  ascertain  that  it  was  mani- 
festly inadequate  ? — There  are  two  ways  in  which 
plant  can  be  found  to  be  inadequate  :  one  is  that  it 
should  be  out  of  repair,  and  the  other  is  that  the  owner 
of  works  tries  to  get  more  work  out  of  a  plant  than 
that  plant  is  able  to  perform. 

6964.  Does  it  not  after  all  come  to  this,  that  the 
inspector  applies  the  tests  required  for  muriatic  acid 
by  the  Act  of  Parliament,  and  ascertains  whether 
those  tests  are  complied  with  or  not  ? — -Yes.  That 
refers  to  the  tests  of  the  chimneys ;  but  I  think  it 
very  often  may  happen  that  large  evolutions  of  gas 
take  place  from  the  body  of  the  works  by  over-press- 
ing the  plant. 

6966.  You  refer  to  cases  where  there  is  a  manifest 
deficiency  of  plant  ? — Yes. 

6965.  You  would  not  put  it  upon  the  inspector  to 
judge  whether  the  plant  which  you  put  up  is  adequate 
to  do  its  work  ? — I  think  I  would  give  the  inspector 
certainly  a  fair  amount  of  discretion  on  that  point, 
because,  in  the  first  place,  the  number  of  inspectors 
should  be  increased ;  but  it  is  what  any  one  inspector 
could  do. 

6967.  {Chairman.)  I  presume  you  would  have  these 
things  referred  to  the  chief  inspector  ? — Yes. 

6968.  {Mi:  Stevenson.)  Under  the  Alkali  Act  the 
inspector  has  no  right  to  prescribe  a  particular  method 
of  doing  it ;  he  has  only  to  confine  himself  to  ascer- 
taining the  results,  and  if  he  ascertains  that  the  re- 
quired results  are  not  obtained,  necessarily  that  is  of 
itself  a  condemnation  of  the  plant  ? — Yes. 

6969.  But  do  you  mean  that  the  responsibility  of 
providing  adequate  plant  should  be  transferred  from 
the  owner  of  the  works  to  the  inspector  ? — I  think 
that  the  inspector  should  be  allowed  to  use  his  dis- 
cretion to  consider  whether  the  plant  is  big  enough, 
and  in  a  good  enough  state  of  repair  to  do  the  work. 

6970.  ( Chairman.)  You  would  condemn  bad  works 
just  as  the  Board  of  Health  would  condemn  bad 
houses  ? — Yes,  I  would. 

6971.  {Professor  Roscoe.)  Do  you  find  it  necessary 
to  dilute  the  air  in  your  chimney  in  order  to  get  it 
down  to  one-fifth  per  cent.  ? — We  do  not. 

6972.  Do  you  work  up  to  two-tenths  per  cent,  with 
ease  ? — Yes,  we  can  do  that  with  ease. 

6973.  Do  you  work  with  open  roasters  ? — Yes,  we 
work  with  open  roasters. 

6974.  The  pan  acid  goes  up  a  separate  condenser  ? 
•—Yes. 

6975.  Is  there  any  connection  between  the  pan  acid 
condenser  and  the  chimney  ? — No,  not  between  the 
pan  condenser  and  the  chimney. 

6976.  Has  the  inspector  any  means  of  testing  the 
amount  of  absorption  going  on  in  the  pan  acid  con- 
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denser  ? — Yes.  The  pan  condenser's  exit  pipe  is  open 
at  the  top,  and  the  inspector  can  go  to  the  top  and  test 
the  steam  which  goes  away  from  the  top  of  the  pan 
condenser.  i 

6977.  Is  that  regularly  done  ? — I  do  not  think  it  is  i 
regularly  done,  but  it  has  been  done. 

6978.  There  is  seldom  any  escape,  I  believe  ? —  i 
The  escape  is  very  small.    There  always  are  traces  of 
hydrochloric  acid,  but  they  are  very  trifling.  j 

6979.  We  have  heard  that  in  some  districts  no  ' 
water  has  been  allowed  to  go  down  the  condenser; 
that  is  a  state  of  things  which  never  occurs  in  the 
Newcastle  district,  I  suppose  ? — I  should  think  that 
that  entirely  depends  upon  the  state  of  the  plant.  If 

a  man  had  only  one  pump,  and  a  very  small  cistern, 
the  chances  are  that  he  would  be  very  likely  to  let 
his  condenser  run  short  of  water  ;  but  where  proper 
plant  is  constructed,  such  a  thing  as  running  short  of 
water  in  the  condenser  ought  to  be  almost  impossible. 

6980.  Is  that  practically  so  within  your  experience  ? 
— I  may  say  that  it  is  quite  practicable  that  it  should 
be  so. 

6981.  I  want  to  know  whether  it  is  practically  the 
case  that  it  is  carried  out.  Of  course  it  is  practicable  to 
do  it,  but  I  want  to  know  whether  such  things  as 
great  escapes  ever  occur  or  frequently  occur  in  your 
district  from  that  circumstance  ? — ^Yes,  I  should  think 
very  likely  that  escapes  do  occur  in  the  district. 

6982.  Which  the  inspector  does  not  get  cognizance 
of  ? — No  ;  I  think  he  would  not  be  able  to  find  it  out, 
becav;se  escapes,  of  course,  take  place  when  there  is^j 
no  water  in  the  condensers.  " 

6983.  Would  not  it  be  better  to  place  the  condenser 
in  connection  with  the  chimney,  so  that  when  the  in- 
spector makes  his  periodical  tests  he  would  at  any  ratel 
get  to  know  how  both  the  chimney  and  the  condensersl 
were  working  ? — It  would  save  him  the  trouble  ofi 
going  about  100  feet  up  to  test  the  outlet  of  the  con- 
denser, but  it  would  be  very  difficult  to  convey  the 
gases.    You  would  have  to  convey  them  down  again. 
The  pans  are  not  constructed  in  the  neighbourhood 
of  the  chimneys,  as  a  rule ;  at  least  very  often  that  is 
the  case. 

6984.  {Professor  Williamson.)  I  would  ask  whether 
the  escapes  of  pan  acid  are  included  in  the  returns 
made  by  the  inspector  ? — I  think  that  they  consider 
the  condensation  from  the  pan  condenser  to  be  per- 
fect, and  therefore  the  inspector  does  not  include  any 
escape  that  may  take  place  from  the  pan  condenser  in 
the  returns  from  the  Tyne. 

6985.  {Chairman.)  Are  the  returns  from  the  Tyne 
better  than  those  from  other  districts  ? — Yes,  I 
believe  they  are ;  and  that  is  principally  owing  to 
open  roasters  being  employed  instead  of  close  roasters. 

6986.  {Earl  Percy.)  Has  there  been  as  much  work 
done  by  the  alkali  manufacturers  on  the  Tyne  lately 
as  has  been  generally  done  by  them  ? — I  think  so. 

6987.  We  were  told,  when  we  were  at  Tynemouth, 
by  some  of  the  witnesses,  that  there  had  been  less 
alkali  turned  out  of  late  ;  but  that  is  not  the  case,  you 
think  ? — I  think,  if  the  total  return  were  taken,  there 
would  be  found  to  be  an  increase  in  the  production 
from  year  to  year;  I  mean  for  the  last  three  years, 
because  we  have  had  returns  regularly  made  for  1872, 
1873,  1874,  and  1875, 

6988.  Would  you  say  that  they  are  not  returned  to 
quite  so  late  a  date  as  1875  and  1876  ? — I  can 
scarcely  say,  but  I  believe  that  the  total  out-put  is 
about  the  same,  if  not  larger  than  it  ever  has  been 
on  the  Tyne. 

6989.  You  have  spoken  of  increasing  the  number 
of  inspectors ;  how  would  you  propose  that  the  in- 
spectors should  be  supported  ? — They  should  be  paid 
in  the  same  manner  as  they  are  now,  from  the 
Imperial  Treasury. 

6990.  Would  you  object  to  a  local  rate  ? — I  think 
that  would  be  objectionable. 


The  witness  withdrew. 
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6991.  {Chairman.)  You  are  managing  partner  in 
the  firm  of  Hugh  Lee  Pattinson  and  Co.,  Felling 
Chemical  Works  ? — I  am. 

6992.  Will  you  be  good  -enough  to  state  what 
observations  you  have  to  make  upon  the  subject  of 
the  Commission  ? — After  the  evidence  which  the 
Commissioners  have  had  before  them,  I  think  I  ought 
not  to  say  very  much  more,  except  to  emphasize  and 
concur  in  the  general  remarks  that  have  been  given 
by  the  other  Lancashire  witnesses.  I  think  that  the 
Act  of  1874  is  sufficient  for  the  purpose,  and  if  we 
had  a  little  longer  time  it  would  be  found  to  be 
sufficient. 

6993.  Would  you  increase  the  powers  of  the  in- 
spectors ? — Yes,  I  think  that  might  be  done.  I  do 
not  think  that  in  the  Newcastle  distinct  there  is  much 
required.  1  have  heard  all  that  has  been  said  about 
the  want  of  inspection  in  the  Lancashire  district,  and 
I  think  that  that  might  probably  be  the  case. 

6994.  You  think  that,  on  the  whole,  greater  strin- 
gency is  not  required  ? — Yes.  There  are  fewer  works 
in  our  neighbourhood,  and  one  is  more  able  to  grapple 
with  the  district. 

6995.  1  dare  say  you  have  heard  the  suggestion 
that  there  are  manufacturers  and  manufacturers ;  is 
there  that  distinction  on  the  banks  of  the  Tyne  ? — Yes. 

6996.  And  therefore  a  necessity  for  vigilant  in- 
spection ? — Yes, 

6997.  But  you  consider  that  one  would  be  sufficient  ? 
. — I  think  that  if  he  had  time  he  would  gradually 
bring  up  the  less  perfect  works  to  the  condition  of 
the  better  ones. 

6998.  You  mean  if  a  year  or  two  were  allowed  to 
pass  by  ? — Yes.  I  would  ask  leave  to  read  a  resolu- 
tion that  our  local  association  passed  to  this  effect :  — 
"  That  as  manufacturers  have  been  at  very  great 
"  expense  in  making  improvements  ia  order  to  carry 
"  out  the  provisions  of  the  Act  of  1874,  and  seeing 
*'  that  an  opinion  has  been  strongly  expressed  before 
"  the  Royal  Commissioners,  during  its  late  sitting  at 
"  Tynemouth,  by  landowners,  medical  officers,  land 
"  agents,  and  land  valuers,  as  to  the  beneficial  opera- 
"  tion  of  the  said  Act  of  1874,  an  opinion  shared  by 
"  this  meeting,  it  is  recommended  that  no  change  be 


"  made  in  the  said  Act,  inasmuch  as  there  has  not 
"  been  sufficient  time  allowed  to  admit  of  the  effects 
of  its  provisions  being  fully  ascertained." 

6999.  You  have  great  faj-th  in  this  Act  doing  all 
that  is  expected,  if  time  is  given  to  it  ? — Yes,  I  think 
so,  with  the  other  provision  which  has  been  expatiated 
on,  that  is  to  say,  that  the  best  practicable  means 
and  arrangements  be  urged  upon  the  manufacturers 
by  the  inspector  for  the  correction  of  errors. 

7000.  Are  there  other  manufactories  on  the  banks  of 
the  Tyne  which  you  think  might  fairly  be  included 
under  the  inspection  ? — Yes,  I  think  so.  On  that 
subject  there  is  a  further  resolution  which  we  came 
to: — "That,  in  the  opinion  of  this  meeting,  the  operation 
"  of  the  Alkali  Act  might  be  beneficially  extended  to 
"  copper  works,  lead  works,  glass  works,  potteries, 
"  coke  ovens,  and  iron  works,  with  a  view  to  deter- 
"  mine  the  quantity  of  sulphurous  and  other  noxious 
"  vapours  emitted."  We  merely  mean  by  that  that 
it  might  be  desirable  to  have  them  subject  to  inspec- 
tion to  see  whether  any  limit  could  be  imposed  with 
a  view  to ,  perhaps,  further  legislation. 

7002.  Or  at  any  rate  to  compel  the  manufacturers 
to  employ  the  process  which  had  been  proved  to  be 
the  most  innocuous  ? — Yes.  I  quite  think  it  is  puerile 
to  deny  that  damage  has  been  done,  is  being  done, 
and  ought  to  be  diminished  and  I  think  it  will  be 
diminished  if  the  Act  has  fair  play  and  time  for  it. 
I  quite  admit  that  you  cannot  make  an  omelette  with- 
out crushing  the  eggs,  and  you  cannot  carry  on  those 
manufactures  without  some  little  inconvenience. 

7001.  You  believe  that  the  alkali  manufacturers 
have  suffered  from  blame  which  is  due  to  some  of 
their  neighbours  who  are  not  included  in  the  Act  ?- — 
Yes.  I  need  not  point  out  to  a  man  of  your  Lord- 
ship's sagacity  that  this  is  a  very  important  manufac- 
ture, inasmuch  as  the  manufacture  of  soap,  candles,, 
glass,  paper,  cotton,  linen,  and  woollen  fabrics  so  very 
much  depends  upon  the  purification  of  the  alkali, — 
thanks  to  our  chemical  manufacturers.  I  am  reminded 
of  that  saying,  with  which  you  are  quite  familiar,  of 
Liebig's,  that  the  civilization  of  a  country  is  measured 
by  the  amount  of  sulphuric  acid  that  it  makes. 


H.L. 
Pattinson,  Esq. 

9  Feb.  1877. 


The  witness  withdrew. 


Alfeed  I.  M.  Edger 

7003.  (Professor  Roscoe.)  You  are  an  analytical 
chemist  practising  at  Newcastle-upon-Tyne  ?— Yes. 

7004.  And  holding  the  appointments  of  public 
analyst  for  the  county  of  Durham  and  for  the  borough 
of  Gateshead  ? — -Yes. 

7005.  On  what  points  do  you  wish  to  give  evidence 
to  the  Commission  ? — I  have  my  evidence  prepared, 
and  perhaps  I  had  better  read  it  in  full,  as  it  is  very 
short. 

7006.  You  say  that  you  will  speak  as  to  the  dif- 
ferent works  on  the  river  Tyne,  and  explain  the 
processes  for  making  acid,  8fc.  in  alkali  works,  and 
point  out  how  the  escape  of  gases  may  be  prevented. 
The  Commission  have  been  over  the  river  Tyne,  and 
have  heard,  I  think,  almost  enough  about  how  acid  is 
made  ;  therefore  I  think  we  might  pass  over  that  part 
of  your  evidence,  might  we  not? — Yes.  I  just  merely 
wish  to  point  out  that  in  the  manufacture  of  sul- 
phuric acid  one  of  the  principal  causes  of  escape  is 
the  absence,  in  some  of  the  small  works,  of  the  Gay 
Lussac  towers. 

7007.  That  evidence  has  also  come  before  the  Com- 
mission. Have  you  any  suggestion  to  make  as  to  the 
prevention  of  the  escape  of  gases  that  we  have  not 
heard  already  from  other  witnesses  ? — In  the  conden- 
sation of  muriatic  gas,  for  instance,  I  would  suggest 
that  the  standard  be  lowered,  as  in  some  of  the  well- 
conducted  works  they  find  no  difficulty  in  condensing 
to  the  extent  of  one-tenth  of  a  grain  per  cubic  foot ; 
and  even  that,  I  consider,  might  be  reduced  by  intro- 
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ducing  between  the  condenser  and  the  chimney  a 
small  spray  chamber,  which  would  have  the  efEect  of 
taking  out  the  whole  of  the  gas  which  would  other- 
wise escape  in  the  air. 

7008.  You  are  aware  that  the  difficulty  is  not  in 
the  condensation  in  the  condenser,  the  difficulty  is  in 
the  escape  from  accidental  causes  in  other  portions  of 
the  apparatus  ;  therefore  that  proposal  of  yours  is  not 
of  any  great  weight,  inasmuch  as  the  condensation  is 
not  the  difficulty  ? — No.  In  the  case  of  drawing  the 
batches  out  of  the  furnaces,  I  think  if  a  hood  were 
placed  over  the  furnace  door  it  would  have  the  effect 
of  materially  reducing  the  escape  in  that  case.  I 
think  that  most  of  the  suggestions  that  I  have  in  my 
report  have  been  made  before. 

7009.  Have  you  any  remarks  to  make  which  you 
think  might  be  important  to  the  Commission  to  hear 
upon  the  effect  of  gases  upon  vegetation  and  animal 
life  ? — I  once  tried  to  find  out  the  amount  of  gases 
that  would  affect  plant  life,  and  I  found  that  muriatic 
gas  was  very  much  more  destructive  than  sulphurous 
acid ;  and  as  to  the  quantity  that  would  affect  life  I 
have  found  that  -02  grains  of  hydrochloric  acid  was 
sufficient  in  a  cubic  foot  of  air  to  seriously  affect  a, 
plant,  and  that  it  would  take  twice  as  much  sulphurous 
acid  to  produce  the  same  effect. 

7010.  Are  you  aware  that  Dr.  Richardson  came  to 
the  opposite  conclusion  ? — I  heard  that  to-day.  I  was 
not  aware  that  he  had  done  so,  but  it  certainly  is  no 
fact  in  my  experience. 


A.I.M.Edyw, 
Esq. 


The  witness  withdrew. 
Kk  4 
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B.  S.  Newall,  B.  S.  Nettall, 

Esq.  ' 

  7011.  {Chairman.)  You  are  chairman  of  the  Town 

9  Feb.  1877.    Improvement  and  Sanitary  Committee  of  the  Corpo- 
ration  of  Gateshead  ? — I  am. 

7012.  And  you  are  also  a  partner  in  the  Washing- 
ton Chemical  Company  ? — I  am. 

7013.  You  have  something  to  say,  I  think,  as  to  the 
past  and  present  modes  of  condensing  acids  used  by 
that  Company  ? — Yes.  Thei-e  is  a  new  process 
which  I  invented  some  time  ago  in  consequence  of 
the  condensing  tower  coming  down,  when  we  were 
obliged  to  adopt  a  speedy  means  of  condensing 
muriatic  acid  gas.  It  occurred  to  me  that  the  present 
plan  of  letting  a  stream  of  water  pass  over  the  cake 
was  a  clumsy  one,  because  you  only  used,  so  to 
speak,  one  side  of  the  water,  so  I  invented  a  spray 
machine,  that  is  to  say,  a  machine  for  splitting  up  the 
water  into  a  very  fine  mist ;  and  by  allowing  it  to  come 
into  a  stone  chamber  about  six  feet  square  and  two 
feet  deep,  we  condensed  the  gas  most  successfully. 

7014.  I  am  afraid  that  the  observation  of  Professor 
Boscoe  just  now  would  apply  to  this  invention  of 
yours ;  that  is  to  say,  although  undoubtedly  it  is  im- 
portant to  diminish  the  escape  from  any  direction,  it 
is  not  the  condenser  that  is  complained  of  so  much, 
it  is  rather  the  escape  from  othei'  parts  of  the  works  ? 
— I  have  seen,  even  with  the  condensers  all  at  work, 
a  considerable  quantity  of  gas  escaping. 

7015.  Of  late  years  ? — Yes,  recently.  I  can  give  an 
instance  that  occurred  in  1875,  when  a  quantity  of  gas 
from  a  chemical  work  near  Gateshead  came  over  my 
neighbourhood,  which  is  to  the  south-west  of  the  works, 
and  completely  destroyed  a  large  field  of  wheat  of  about 
15  acres,  so  that  the  farmer  would  not  cut  it  down  for 
months  afterward.  I  have  got  some  ears  of  that  wheat 
which  were  taken  from  the  field  {producing  the  same). 
That  desti'uction  was  due  entirely  to  the  gas. 

7016.  And  that  was  due  to  insufficient  condensation  ? 
— ^Yes. 

7017.  Perhaps  there  was  no  water  there  ? — I  cannot 
account  for  the  gas  escaping  from  the  condenser,  but 
I  traced  it  up  to  the  cause. 

7018.  There  has  been  a  great  deal  of  evidence  given 
to  show  that  it  arises  frequently  from  the  want  of 
water  ?— That  may  be  so  ;  but  my  own  trees  suffered 
very  much  at  the  same  time,  and  the  hedges  in  the 
neighbourhood  on  the  north-east  side  were  destroyed 
by  the  same  blast  of  gas,  a  mile  and  a  half  or  two  miles 
from  the  works.    This  happened  in  July  1875. 

7019.  Did  you  attempt  to  get  any  compensation  ? — 
I  did  not.  The  farmer  has  since  died,  poor  man,  and 
I  believe  he  got  nothing  for  the  destruction  of  his  crop. 
I  have  brought  with  me  the  apparatus  which  I  actually 
use  in  condensing  our  gas  {producing  the  same),  which 
is  put  into  a  cistern  about  6  feet  square,  and  2  feet 
deeiJ,  with  a  pressure  of  about  45  to  50  lbs.  to  the 
square  inch.  This  is  dropped  in  at  the  top  of  the  cistern, 
and  a  jet  of  water  coming  against  the  button  which 
you  observe  divides  the  water  into  the  very  finest 
Scotch  mist.  This  instrument  is  made  of  platinum,  so 
that  it  is  not  corroded  by  the  acids  in  the  gas. 

7020.  I  presume  that  there  is  hardly  any  appreciable 
escape  whatever  from  that  machine  ? — There  is  none. 
On  Saturday  we  had  none  whatever  that  we  could 
detect;  on  Monday  morning  and  afternoon  it  was  the 
same,  or  perhaps  it  was  a  little  more  in  the  afternoon ; 
on  Tuesday  morning  we  had  "07,  and  in  the  afternoon 
the  same. 

7021.  {Professor  Williamson.)  What  concentration 
of  acid  do  you  get  with  your  condensing  power  ? — We 
got  a  weaker  acid,  perhaps,  but  we  got  away  30°  by 
using  that  process. 

7022.  But  you  did  not  condense  all  ? — No,  we  did 
not  condense  all. 

7023.  That  is  the  advantage  of  the  tower,  that  the 
opposing  currents  enable  you  to  condense  the  whole, 
and  yet  get  a  very  strong  acid  ? — Yes. 

7024.  {Chairman.)  Have  you  something  which  you 
wish  to  say  with  regard  to  what  are  called  chemical 
farmers  ? — Yes.    Unfortunately  we  had  one  at  one 
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time  who  farmed  very  badly,  and  we  had  one  or  two 
claims  made  by  him,  which  we  paid  rather  than  go  to 
litigation  with  him,  but  since  we  have  got  rid  of  him 
we  have  had  no  complaint.  We  had  one  complaint 
about  two  years  ago  ;  but,  unfortunately  for  the  farmer, 
he  had  not  recorded  the  exact  date  of  the  complaint ; 
he  alleged  damage  to  a  crop  of  potatoes,  which  we 
found  out  had  not  been  planted  at  the  time  that  he 
complained  of.  There  are  accidents  that  will  occur  in 
works  which  it  is  almost  impossible  to  prevent ;  for 
instance,  the  cracking  of  the  pans  and  the  escape  of 
gas  may  occur,  but  that  is  remedied  immediately, 
because  we  cannot  go  on  with  a  cracked  pan.  Another 
question  might  arise,  which  did  arise  last  v/eek  in  our 
works  :  a  batch  was  drawn  too  soon  by  a  man  out  of  the 
pan,  and  a  large  quantity  of  gas  was  coming  off ;  the 
foreman  ordered  him  to  return  it  to  the  pan,  but  he 
refused  ;  this  was  repoi  ted  to  the  manager,  who  was 
soon  on  the  scene,  and  the  man  again  refused,  and  he 
Avas  discliarged  on  the  spot.  That  is  a  thing  which,  of 
course,  can  scarcely  be  helped. 

7025.  You  have  had  a  good  deal  of  experience,  I 
think,  in  the  endeavour  to  suppress  the  excessive  dis- 
charge of  smoke  from  glass  works,  locomotives,  and 
steam-boats  ? — I  have  taken  a  great  deal  of  pains  in 
the  matter,  because  I  think  that  in  almost  every  fur- 
nace the  emission  of  smoke  can  be  prevented.  When  I 
was  mayor  of  Gateshead  I  took  a  great  deal  of  trouble 
about  it ;  but  unfortunately  I  was  not  seconded  by  the 
council,  some  of  whom  were  large  smoke  producers, 
and  who  were  unwilling  to  take  proceedings  against 
others,  fearing  that  they  might  be  the  next  to  be  pro- 
ceeded against. 

7026.  Was  that  in  1870  and  1871  ?— It  was  in  1868, 
1 869,  and  1 870.  I  was  two  years  mayor,  and  in  those 
years  we  had  several  cases  before  the  magistrates. 

7027.  Since  then  there  have  been  a  great  number  of 
prosecutions  conducted  with  success,  have  there  not  ?— * 
Since  then  there  was  a  lull  for  some  time,  and  then  it 
began  again.  I  entered  the  council  again,  in  fact 
almost  for  the  purpose  of  getting  this  smoke  nuisance 
put  down,  and  the  council  are  now  doing  something ; 
but  they  might  do  still  more,  I  think. 

7028.  There  seems  to  be  less  encouragement  to  do 
their  duty  than  there  otherwise  would  be,  from  the  fact 
that  your  neighbours  at  Newcastle  do  not  make  the 
same  efforts?— No,  they  do  not.  There  is  a  good  deal 
of  looseness  on  the  part  of  the  inspectors  of  both 
corporations. 

7029.  Have  you  any  suggestion  to  make  on  fhat 
head  ? — I  think  that  if  the  permanent  Government 
inspector,  who  now  looks  after  the  alkali  nuisance, 
Avere  to  have  power  to  look  after  all  noxious  vapours, 
including  smoke,  it  would  be  far  more  efficiently  done. 
The  inspector  that  we  have  is  an  ex-policeman,  and  he 
is  not  the  man  for  the  position  at  all ;  and  being  under 
the  authority  of  the  corporation,  I  think  he  is  afraid  to 
move  in  the  matter. 

7030.  It  would  hardly  be  possible  for  an  ofiicer  of 
the  calibre  that  is  employed  for  this  purpose  to  be 
looking  after  the  chimneys  in  the  borough  towns  ? — I 
think  it  is  worth  while  that  they  should,  for  it  does  an 
enormous  amount  of  mischief  to  the  manufaclurers  and 
others.  I  occupy  about  70  acres  of  land  in  the  borough 
of  Gateshead,  and  I  grow  grass,  but  my  cows  ami 
horses  refuse  to  eat  it,  it  is  so  covered  with  soot. 

7031.  I  quite  admit  the  importance  of  the  question, 
but  would  not  that  lead  to  almost  an  indefinite  increase 
in  the  number  of  inspectors,  and  also  necessarily  lead 
to  a  very  considerable  increase  in  the  amount  paid  for 
inspection  ? — Yes. 

7032.  Would  you  have  that  all  paid  by  the  Govern- 
ment ? — Yes. 

7033.  Not  by  the  locality  ? — I  think  that  that  makes 
very  little  difference,  because  it  at  last  comes  upon  the 
taxpayer,  whether  it  is  through  the  Government,  or 
through  the  local  authority,  or  even  through  the 
manufacturers. 

7034.  Surely  the  inhabitants  of  country  places  at 
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present  do  not  pay  for  your  inspecting  officers  ? — 
Tlirough  the  Government,  they  do  jmy  for  it  in  the 
taxes.  The  alkali  inspectors  are  paid  by  the  Govern- 
ment, and  the  local  officers  are  paid  from  the  borough 
rates. 

7035.  How  could  you  call  upon  the  county  rate- 
payers to  pay  for  your  local  inspector  of  chimneys  ? 
— They  would  derive  an  advantage  from  it,  because 
if  there  is  no  inspector  they  suffer  in  the  country,  inas- 
much as  the  smoke  is  carried  an  enormous  distance.  It 
is  carried  for  miles  into  the  country. 

7036.  But  it  does  not  travel  from  the  North  down 
into  Cornwall  or  Devonshire  ? — The  smoke  produced 
there  from  the  mines  and  so  on  does  do  injury.  I  have 
salt  deposited  upon  my  windows  in  a  western  gale. 
Although  we  are  60  miles  from  the  Irish  Channel,  the 
nearest  sea  water,  my  windows  facing  the  south-west 
are  covered  with  particles  of  salt. 

7037.  Have  you  any  other  suggestion  to  make  to 
the  Commission  ? — I  do  not  think  that  I  need  occupy 
your  time  further. 

7038.  {^Professor  Boscoe.)  With  regard  to  the  num- 
ber of  inspectors,  are  you  satisfied  with  the  amount 
of  alkali  inspection  in  your  district  ? — I  think  that  we 
ought  to  have  more  inspection. 

7039.  You  agree  in  that  respect  with  the  witnesses 
from  the  Lancashire  district  ? — I  do. 

7040.  You  think  that  there  ought  to  be  one  more 
inspector  on  your  district  ? — I  think  in  our  district  we 
certainly  should  benefit  by  one  more  inspector.   It  is  a 


large  district,  occupying  both  sides  of  the  Tyne.  Our 
works  at  Washington  are  seven  miles  from  the  inspector, 
and  he  does  not  often  come  there  ;  not  so  often  as  I 
would  like  to  see  him. 

7041.  {Earl  Percy ^  You  have  stated  that  you 
think  that  some  damage  npiust  necessarily  be  caused  by 
alkali  works  ;  do  you  think  that  the  law  is  in  a  satis- 
factory state  with  reference  to  the  question  of  getting 
compensation  for  damage  done  ? — No,  but  I  do  not  see 
very  well  how  it  can  be  remedied.  The  question  of 
compensation  I  would  leave  to  the  manufacturer  and 
the  person  who  complains.  I  know  that  in  our  case 
we  have  had  two  or  three  complaints,  and  we  have 
settled  them  without  litigation. 

7042.  You  think  that  the  remedy  is  sufficiently  easy 
to  complainants  ? — Yes,  in  our  neighbourhood  I  think 
it  is. 

'  ■  7043.  You  mentioned  locomotives  and  steam-boats ; 
how  would  you  repress  the  smoke  coming  from  them  ? 
— There  would  not  be  the  least  difficulty  in  doing  it. 
There  was  a  Government  report  by  Sir  William  Arm- 
strong and  Mr.  Richardson  some  years  ago,  on  the 
production  of  smoke  from  North  Country  coal,  in  which 
that  subject  was  alluded  to. 

7044.  By  what  inspection  would  you  reduce  that 
nuisance  ? — It  must  come  under  the  local  inspector. 
I  do  not  know  whether  the  Government  inspector 
would  undertake  it,  but  there  ought  to  be  an  inspector 
to  look  after  it  more  efficiently  than  we  have  it  done 
now. 


B. 


S.  Newall, 
Esq. 


9  Feb.  1877. 


The  witness  withdi-ew. 


Adjourned  to  Tuesday,  the  20th  instant,  at  11  o'clock. 


Tuesday,  20th  February  1877. 


Present  : 

The  Right  Honourable  LORD  ABERDARE  in  the  Chair. 


The  Right  Honourable  Earl  Percy. 
Viscount  Midleton. 

The  Honourable  Wilbraham  Egerton,  M.P, 
J.  C.  Stevenson,  Esq.,  M.P. 
F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 


A.  W.  Williamson,  Esq.,  F.R.S. 
If.  E.  RoscoE,  Esq.,  F.R.S. 
Admiral  W.  W.  Hornby. 

Gerald  A.  R.  Fitzgerald,  Secretary. 


Mr.  David  Basil  Hewitt  examined. 


7045.  ( Chairman.')  You  are  a  partner  in  the  firm 
of  Richard  Bealey  and  Company,  I  believe  ? — Yes. 

7046.  At   RadcliflTe,  near   Manchester ;  they  are 
bleachers  and  chemical  manufacturers  ? — Yes. 

7047.  You  have  the  active  management  of  the 
chemical  works  which  have  been  in  existence  since 
late  in  the  last  century  ? — Yes. 

7048.  You  have  been  educated,  I  believe,  as  a 
physician  and  surgeon,  and  have  studied  chemistry  in 
the  University  of  Dublin  ? — I  am  a  Bachelor  of  Arts 
of  Dublin  University ;  a  Licentiate  of  the  King's  and 
Queen's  College  of  Physicians, Ireland;  and  a  Licentiate 
of  the  College  of  Surgeons,  Ireland.  I  was  a  Demon- 
strator of  Anatomy  in  the  School  of  the  College  of 
Surgeons,  and  a  Member  of  the  Dublin  Natural 
History  Society.  I  had  the  training  of  students, 
preparing  for  their  diplomas  in  lield  botany,  com- 
mitted to  me. 

7049.  Have  Messrs.  Bealey  and  Company's  works 
been  long  in  existence  ? — Yes  ;  they  have  been  in 
existence  as  bleach  works  since  the  year  1750.  We 
commenced  the  manufacture  of  chemicals  for  our  own 
use  as  bleachers  towards  the  end  of  the  last  century. 
Mr.  Bealey 's  grandfather  commenced  making  oil  of 
vitriol  by  the  very  imperfect  method  then  known  ; 
and  also  the  manufacture  of  a  solution  of  "chlori- 
nated lime,"  as  it  was  then  called,  or  hypochlorite 
of  lime,  which  was  equivalent  to  the  bleaching  powder 
or  bleaching  liquor  of  the  pi'esent  day. 

7050.  Will  you  be  good  enough  to  state  the  situation 

39887.  L 
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D,  B.  Hewitt. 


of  your  works  ?— They  are  situated  in  a  deep  valley  ; 
all   round   them    the  land   rises.     At    Pilkington,    20  Feb.  1877. 

Uns worth,  Stand,  and  Bury,  the  land  rises  some  150  ~  

or  200  feet  higher  than  our  works,  and  is  therefore 
somewhat  on  a  level  with  the  top  of  our  chimney, 
which  is  about  62  yards  high.  We  also  farm  about 
200  statute  acres  of  land. 

7051.  Near  the  works,  do  you  mean  ? — Around  the 
works,  upon  the  low  ground.  I  have  statistics  of 
what  produce  we  have  obtained,  and  also  samples  of 
the  corn  grown,  not  only  on  our  own  land,  but  also  at 
Unsworth,  which  is  a  mile  and  a  half  off;  and  the 
Commissioners  can  see  them,  if  it  be  their  wish. 

7052.  During  the  time  that  you  have  been  con- 
nected with  these  works,  have  you  been  sued  for 
damages  ? — Not  as  far  as  I  know ;  certainly  not 
within  my  own  experience,  and  Mr.  Bealey  does  not 
recollect  an  instance,  and  his  experience  of  the  work 
goes  back  to  the  year  1826. 

7053.  Although  you  have  not  been  sued  for  damages, 
have  you  reason  to  believe  that  your  works  have  com- 
mitted any  injury  ? — Yes.  On  one  occasion  during 
my  own  experience  we  committed  damage  on  a  field 
of  corn  close  to  our  works  (about  101  yards  from 
our  furnaces),  across  the  river  Irwell.  It  was  owing 
to  the  accidental  falling  in  of  a  brick  arch  over  one 
of  our  decomposing  pans ;  tiiis  gave  way  suddenly 
during  the  working  of  the  "  batch "  and  while  the 
salt  was  dissolving,  and  there  was,  of  course,  a  large 
escape  of  strong  acid  fumes.  This,  at  a  distance  of 
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Mr.  101  yards,  did  damage  ;  but  that  part  of  the  field 

f.  Hewitt,  -which  was  200  or  300  yards  away  was  not  damaged 
jgy^  at  all.  We  sent  our  farm  bailiff  over,  when  it  was 
'  '  represented  to  us,  at  once.  The  two  farmers  agreed 
upon  the  amount  of  damage  done,  and  we  paid  it. 
We  considered  it  an  accidental  sort  of  damage,  that 
we  had  a  right  to  pay  for  ;  but  with  that  exception, 
during  my  experience,  we  have  had  no  complaints 
from  the  farmers  either  on  Lord  Derby's  or  Lord 
Wilton's  estate,  and  we  are  tenants  of  both  the  noble 
Lords. 

7054.  What  are  the  acids  which  are  generated  by 
your  manufacture  ? — We  generate  sulphurous,  sul- 
phuric, and  muriatic  acids,  and  chlorine,  not  being  an 
acid,  but  a  noxious  vapour. 

7055.  Have  you  taken  any  special  steps  in  order  to 
mitigate  the  evils  which  result  from  the  diffusion  of 
those  acids  ? — Yes,  we  have  taken  a  great  deal  of 
pains  and  spared  no  expense  to  diminish  their  escape 
from  our  works  in  every  way. 

7056.  Did  you  do  that  before  the  passing  of  the 
Act  of  1863  ? — Yes ;  in  some  degree  we  did  it  before 
the  passing  of  the  Act  of  1 863  ;  but  at  that  time  we 
did  not  possess  any  knowledge  of  the  perfect  means 
of  condensation  which  are  now  known.  But  I  may 
say  that  we  never  heard  much  complaint,  even  at  that 
time,  except  in  the  immediate  vicinity  of  the  works. 
I  may  explain  that  before  the  introduction  of  Le 
Blanc's  process,  our  salt  cake  was  made  in  cylinders. 
We  decomposed  the  salt  by  sulphuric  acid  in  iron 
cylinders,  and  the  muriatic  acid  was  passed  through 
a  series  of  stone  troughs  hollowed  out  of  the  solid, 
with  water  running  through,  the  water  entering  the 
trough  furthest  from  the  cylinder  and  passing  towards 
the  cylindei',  it  became  strong  liquid  acid  as  :it 
approached  the  source  of  strong  gas.  All  the  gas 
not  absorbed  in  these  troughs  was  allowed  to  escape 
up  a  low  chimney,  about  12  feet  high.  The  whole 
of  the  damage  was  then  felt  within  a  very  few  yards 
of  the  works,  and  the  vapour  really  fell  upon  our  own 
farm,  and  we  never  had  the  slightest  complaint  from 
anybody  at  a  distance.  I  may  mention  that  Radcliffe 
Hall  was  a  very  small  place  at  that  time.  I  suppose 
that  between  1820  and  1830,  the  population  of  Rad- 
cliffe did  not  exceed  2,500  ;  it  is  now  15,000,  that 
includes  Radcliffe  Bridge  and  Radcliffe  Hall. 

7057.  Do  you  consider  that  your  works,  at  that 
time,  were  comparatively  innocuous,  as  compared 
with  other  works  ? — 1  think  that  before  1863  we 
certainly  did  more  damage  than  has  been  doiie  since 
then. 

7058.  But  the  amount  of  damage  which  was  done 
was  not  so  considerable  as  to  involve  you  in  litigation  ? 
— Quite  so. 

7059.  To  what  do  you  attribute  your  exemption 
from  that  litigation,  which  so  frequently  befell  other 
proprietors  like  you,  whose  works  were  singly  esta- 
Islished,  and  to  whom,  therefore,  there  was  no  difficulty 
in  tracing  any  damage  that  was  committed  ? — We 
attribute  it  to  this,  that,  at  that  time,  our  operations 
were  carried  on  on  a  smaller  scale,  and  very  slowly, 
as  the  requirements  of  our  trade  were  not  large. 

7060.  Do  you  mean  that  since  1863  the  complaints 
have  increased  or  become  less  every  year  ? — The 
complaints  have  diminished.  We  had  complaints 
before  1863  through  Lord  Wilton's  agent,  of  damage 
done  in  the  immediate  vicinity  of  the  works. 

7061.  What  do  you  say  with  regard  to  the  effects 
of  the  Acts  of  1863  and  1874?— Those  Acts  have 
greatly  lessened  the  escape  of  muriatic  acid,  but  I 
think  we  are  obliged  to  take  more  care  than  other 
people.  We  are  surrounded  on  the  high  ground  by 
a  great  number  of  villa  residences,  and  we  are  put  to 
a  very  large  expense,  which  is  a  commercial  loss  to 
ourselves,  in  order  to  satisfy  our  neighbours.  I  may 
say  that  we  are  constantly  meeting  these  people,  and 
we  have  felt  that  it  was  necessary  for  us,  as  it  were, 
to  place  ourselves  well  within  the  Acts  of  Parliament, 
in  order  to  avoid  giving  the  least  cause  for  complaint. 

7062.  Will  you  state  what  precautions  you  take 
which  are  not  taken  by  other  manufacturers? — We 


have  to  wash  away  the  acids  to  the  loss  of  the  country, 
and  to  our  own  loss,  and  I  consider  that  all  acids 
which  are  washed  away  are  an  absolute  loss  ;  they  go 
into  the  river  and  pollute  it,  and  are,  therefore,  an 
absolute  loss.  In  order  to  prevent  pollution  of  the 
atmosphere,  we  are  obliged  to  do  what  I  do  not  think 
it  is  advisable  for  the  trade  at  large  to  do,  namely,  to 
wash  away  a  great  deal  that  might  be  condensed  in 
a  form  in  which  it  might  be  used  for  the  manufacture 
of  chlorine.  This  arises  from  our  having  what  are 
called  "  open  roasters." 

7063.  Have  you  been  successful  in  preventing  the 
escape  of  gas  from  your  furnaces?  —  We  are  not 
labouring  under  the  same  difficulty  that  some  manu- 
facturers are  labouring  under  at  the  present  time. 
We  had  at  one  time  both  sorts  of  furnaces  on  our 
works,  "  open  "  and  "  close  "  furnaces,  but  some  years 
ago  we  gave  up  the  "  close  roasters  "  rather  than  run 
the  risk  of  damage  arising  from  escape  of  gas  through 
cracks  in  the  arches  of  those  furnaces.  It  is  possible 
that  I  may  have  to  adopt  some  of  the  new  improved 
furnaces,  and  it  would  be  an  advantage  to  us  to  adopt 
them.  I  mean  the  salt  cake  furnaces  that  have  been 
invented  by  Mr.  Gamble,  Mr.  Deacon,  and  others. 
As  soon  as  we  are  certain  of  the  fact  that  they  will 
be  free  from  accidental  escapes  I  think  it  will  be 
our  interest  commercially  to  adopt  them. 

7064.  I  understand  you  to  say  that  you  have  no 
fault  to  find  with  the  Acts  of  1863  and  1874,  or  do 
you  consider  that  in  the  interests  of  the  public  they 
require  any  reinforcement  ? — I  think  as  far  as  they 
have  been  applied  to  the  alkali  trade  they  have  been 
of  the  greatest  possible  benefit  to  the  public,  but  I 
think  that  that  benefit  has  been  greatly  lessened  by 
the  fact  that  they  do  not  apply  to  the  whole  of  those 
who  produce  noxious  vapours,  but  only  to  one  small 
portion  of  the  class.  I  consider  that  I  have  some 
knowledge  of  chemical  manufactures,  the  alkali  trade, 
and  other  chemical  manufactures  all  over  the  country. 
Alkali  makers  are  but  a  small  number  compared  with 
the  large  number  who  emit  noxious  vapours,  and  we 
are  blamed  for  much  which  is  due  to  other  manu- 
factures. 

7065.  With  what  trades  do  you  compare  your- 
selves ? — With  dry  copper  works,  glass  works,  and 
manure  manufacturers,  who  manufacture  oil  of  vitriol 
to  make  super-phosphates  and  other  forms  of  manure, 
and  also  with  those  who  manufacture  oil  of  vitriol  for 
sale.    There  are  a  large  number  of  similar  manu- 
facturers who  do  not  decompose  salt,  and  who  there- 
fore do  not  come  under  the  operation  of  the  Alkali 
Acts.    I  may  mention  that  Sir  Joseph  Heron  lately, 
in  Manchester,  specially  complained,  at  a  meeting  of 
the  town  council,  that  the  council  had  not  power  to 
proceed,  because  the  Acts  of  1863  and  1874  only 
touched  a  very  small  portion  of  the  chemical  works 
in  Manchester ;  that  in  fact  tliey  only  touched  a  few 
of  those  on  the  east  side  of  Manchester ,  while  those 
who  were  really  doing  the  damage,  and  creating  a 
most  intolerable  nuisance,  were  not  under  inspection 
nor  subject  to  the  provisions  of  the  Alkali  Acts.  I 
have  been  informed  that  much  of  the  nuisance  at  the 
east  side  of  Manchester,  near  Phillips'  Park,  arises 
from  the  distillation  of  tar,  the  manufacture  of  sul- 
phate of  ammonia,  and  the  manufacture  of  bisulphide 
of  carbon,  and  none  of  these  trades  are  subject  to  the 
Alkali  Acts.     I  think,  therefore,  in  justice  to  the 
alkali  trade,  and  in  order  to  meet  the  just  causes  of 
public  complaint,  it  is  really  necessary  that  all  works 
should  be  brought  up  to  the  level  of  the  alkali  trade. 
I  think  I  can  show  by  statistics  that  the  alkali  trade 
send  out  very  much  less  total  acid  than  some  other 
trades  ;  and  the  escape  of  acid  is,  I  think,  the  cause 
of  the  destruction  of  vegetation,  whether  it  be  sul- 
phurous, sulphuric,  or  muriatic  acid,  matters  little ; 
it  may  vary  a  little  in  degree,  but  it  does  not  vary  in 
kind. 

7066.  Are  you  of  opinion  that  the  Acts  in  their 
present  form  could  be  extended  to  all  such  trades  } — 
Yes,  especially  in  the  form  of  the  Act  of  1874.  I 
think  that  that  Act,  which  obliges  all  works  to  adopt 
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tlie  best  practicable  means  of  remedying  the  nuisance, 
is  an  excellent  form  of  legislation.  I  think  that  there 
would  be  no  hardship  done  to  any  works  if  it  was 
obliged  to  adopt  the  best  practicable  means,  and  I  think 
the  public  could  not  expect  any  more. 

7067.  You  said  just  now,  I  think,  that  the  damage 
about  which  some  complaint  was  made  was  caused  by 
the  escape  of  sulphui-etted  hydrogen  ? — I  think  you 
misunderstood  me,  I  did  not  speak  of  the  damage 
arising  from  sulphuretted  hydrogen,  although  large 
quantities  of  sulphuretted  hydrogen  might  do  damage  ; 
but  I  would  speak  rather  of  the  nuisance ;  the  stench 
is  intolerable, 

7068.  Did  you  not  speak  of  the  damage  to  crops  ? 
' — Yes,  but  that  was  in  reference  to  muriatic  acid,  and 
to  sulphurous,  and  sulphuric  acid. 

7069.  Have  you  experienced  any  trouble  from  waste 
heaps  ? — No,  we  have  had  no  trouble,  and  for  a  very 
good  reason,  namely,  that  we  do  not  make  any  waste 
heaps.  A  great  deal  of  the  waste  goes  away,  it  is 
carted  off  by  persons  who  use  it  for  floorings,  con- 
nected with  brickyards,  some  of  it  goes  down  the 
river,  and  that  practice  has  been  going  on  for  23  years  ; 
it  flows  into  the  river,  we  have  not  removed  it  out, 
and  it  has  never  been  a  source  of  complaint  in  the 
river. 

7070.  Is  it  carried  away  by  floods  ? — Yes,  but  we 
expect  to  be  obliged  to  keep  it  out  of  the  river.  We 
should  be  benefited  as  bleachers  much  more  by  the 
purification  of  the  river  than  we  could  be  injured  by 
the  obligation  to  i-emove  the  waste  out  of  the  river. 
I  may  mention  that  we  have  a  large  reservoir,  which 
occupies  an  area  of  about  three  acres,  and  which  is 
used  in  order  to  settle  out  the  solid  matters  from  the 
water  as  it  comes  to  us,  and  that  we  have  had  fre- 
quently to  sluice  out  and  clean  this  reservoir,  and  we 
find  it  filled  with  foul  corrupting  organic  sewage  ;  and 
that  is  a  great  deal  more  likely  in  dry  weather  to 
cause  nuisance,  and  it  gives  rise  to  complaint  more 
than  our  waste.  We  have  traced  the  waste  down  the 
river,  in  order  to  ascertain  what  effect  it  produces, 
and  we  have  found  that  after  it  gets  a  few  miles  down 
it  has  disappeared,  and  in  consequence  of  the  great 
dilution  from  the  enormous  volume  of  water  there  is 
no  cause  of  complaint. 

7071.  Are  the  Commissioners  to  understand  that 
there  is  no  escape  of  noxious  vapours  from  such  waste 
as  you  deposit  in  the  river  ? — If  there  was  run  into 
the  river  a  quantity  of  strong  acid  it  would  produce 
an  evolution  of  sulphuretted  hydrogen,  but  we  run  all 
our  acid  washings  into  the  river  a  mile  and  a  half 
lower  down. 

7072.  Does  nobody  run  it  in  higher  up  ? — There  is 
a  small  works,  which  is  not  under  inspection,  above  us, 
and  on  one  occasion  they  ran  the  acid  into  the  rivei-, 
and  we  communicated  with  the  proprietor,  and  he  at 
once  saw  that  he  was  causing  the  mischief,  and  he 
removed  the  acid  out.  I  believe  the  escape  of  acid 
into  the  river  was  more  the  result  of  accident  than 
intentional. 

7073.  If  you  have  any  other  statement  that  you 
would  wish  to  make  to  the  Commissioners,  perhaps 
you  will  be  good  enough  to  do  so  ? — As  I  have  before 
mentioned,  I  think  that  the  Act  of  1874  ought  to 
have  a  fair  trial,  and  it  is  only  harassing  the  alkali 
trade  to  talk  of  putting  further  restrictions  on  their 
operations.  I  may  state  that  I  have  prepared  a  state- 
ment to  illustrate  what  I  consider  the  inequality  of 
the  present  law  with  reference  to  noxious  vapours. 
I  have  in  this  statement  compared  the  amount  of  acid 
vapours  or  noxious  fumes  emitted  on  the  one  hand 
by  the  producer  of  100  tons  of  salt  cake,  with  the 
amount  emitted  by  the  consumer  of  that  salt  cake 
who  buys  the  salt  cake  from  the  alkali  maker  and 
uses  it  for  making  glass ;  in  this  statement  I  have 
taken  what  are  considered  to  be  perhaps  the  best 
results  with  close  furnaces,  and  I  may  say  that  I 
believe  as  a  matter  of  fact,  if  you  estimate  the  amount 
of  salt  cake  that  a  manufacturer  with  a  close  furnace 
can  make  from  a  given  quantity  of  pyrites,  it  will 
be  found  that  the  amount  of  salt  cake  which  can  be 
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made  with  a  close  furnace  from  say  one  ton  of  pyrites  ]\fr. 

is, -other  things  being  equal,  rather  over  that  which    X).  B.  Hewitt. 

can  be  made  by  an  open  furnace ;  and  for  this  reason,   

that  in  a  close  furnace  the  products  of  combustion  do  ^^77. 

not  touch  the  salt  cake ;  the  salt  cake  is  placed  in  a 

close  portion  of  the  furnace,  and  is  heated  or  roasted 

by  the  flues  which  pass  all  round  it,  whereas  in  an 

open  furnace  the  products  of  combustion  pass  over 

the  surface  of  the  salt  cake,  and  the  heat  generated 

at  the  point  of  contact  with  the  flame  is  very  much 

above  the  volatilising  point  of  the  sulphuric  acid,  in 

consequence  of  which  in  an  open  roaster  we  volatilise 

more  of  the  sulphuric  acid  than  those  manufacturers 

do  who  use  close  furnaces. 

I  find  that  the  amount  of  vapour  emitted  is  as 
follows  : — 

"  Statement  to  illustrate  the  inequality  of  present  law 
"  respecting  emission  of  noxious  vapours, 

"  Producer,    An  alkali  maker. 

"  50  tons  of  49%  pyrites=100  tons  salt  cake,  97%= 
"  79-922  NaCl.=3I-986  HCl. 

"  30-386  condensed  95°/^ 

"  1-6  evolved  0% 

"  Loss  of  sulphur  in  making  the  salt  cake=about  2'5 

"  tons  =  6-25  tons,  SO3  =  7-65  tons,        SO4,  of 

"  which  about  one-fifth  =  l'55"tons,       SO4  escape 

"  into  the  air. 

"  Consumer.    A  glassmaker, 

"  100  tons  of  salt  cake  97%=  55  tons,  803= 67-5 
"  tons,  H2  SO4  (allowing  O'o  per  cent,  for  free  SO3), 
"  the  whole  of  which  is  allowed  to  pass  into  the  air." 

In  the  first  part  of  the  above  statement,  I  give  the 
loss  of  acid  vapours  in  making  salt  cake  in  properly 
conducted  works,  in  making  100  tons  of  salt  cake, 
A  glassmaker  gets  this  salt  cake,  and  he  treats  it  in 
his  furnace  with  silica  and  other  substances ;  the 
silicic  acid  at  a  high  temperature  decomposes  the 
sulphate  of  soda,  and  the  sulphuric  acid  is  driven  off". 
You  will  observe  that  the  consumer,  the  glassmaker, 
uses  100  'tons  of  salt  cake  at  97  per  cent.,  and  that 
contains  55  tons  of  anhydrous  sulphuric  acid,  or  67^ 
tons  oil  of  vitriol.  I  allow  a  half  per  cent,  for  free 
sulphuric  acid  always  contained  in  salt  cake.  The 
whole  of  this  passes  into  the  air.  The  alkali  manu- 
facturer allows  only  1*55  tons  of  acid  to  escape,  and 
the  consumer  allows  67^  tons  to  escape.  The  only 
thing  to  put  against  that  is  the  fact  that  in  the  glass 
works  during  fusion  a  scum  rises  to  the  top  which 
contains  a  little  sulphate  of  soda.  I  do  not  know  to 
what  extent  this  takes  place,  but  the  glassmakers 
should  have  the  credit  of  that.  Besides,  it  has  been 
proved  clearly  enough  that  our  salt  cake,  when  it 
gOGn  to  f.M  glass  works,  contains  at  least  two  per  cent, 
of  common  salt,  and  that  at  the  high  temperature  used, 
some  of  it  is  volatilised,  and  some  of  it  is  decomposed, 
and  the  hydrochloric  acid  is  given  off,  so  that  the 
glassmaker  not  only  sends  out,  say,  at  the  very  lowest 
estimate,  60  tons  of  sulphuric  acid,  but  he  also  sends 
out  three-quarters  of  a  ton  of  muriatic  acid. 

7074,  Ai'C  there  any  means  known  in  the  case  of 
the  glassmakers  by  which  this  escape  of  sulphuric 
acid  can  be  prevented? — Yes;  there  was  no  escape 
of  acid  until  the  glassmakers  took  to  using  sulphate 
of  soda,  which  is  cheaper  than  soda  ash ;  the  com- 
petition with  other  countries  has  obliged  them  to  use 
sulphate  of  soda  instead  of  carbonate  of  soda ;  when 
they  used  the  latter  there  was  no  deleterious  gas 
given  off. 

7075,  Do  you  think  that  any  restriction  could  be 
imposed  upon  them  without  entailing  upon  them  at 
the  same  time  a  serious  loss  ? — No  ;  nor  can  such 
restrictions  be  enforced  on  the  alkali  manufacturers 
without  causing  them  a  loss  ;  every  Act  of  Parliament 
which  obliges  an  alkali  maker  to  destroy  his  gas 
involves  the  erection  of  plant,  and  it  also  involves  the 
keeping  of  that  plant  in  repair,  and  that  forms  an 
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Mr.         additional  item  in  the  cost  of  production,  which  di- 
D.  B.  Hewitt,  minishes  the  manufacturer's  profits. 
'>0  Feb  1877.       "076.  I  have  used  the  words  serious  loss,  meaning 
_____      tills,  whether  the  loss  would  be  sufficient  to  prevent 
him  from  competing  with  other  countries,  and  lead  to 
the  suppression  of  his  trade  ? — I  am  afraid  it  would 
have  a  decidedly   injurious    effect  upon    the  glass 
trade.    I  think  in  Belgium,  and  in  other  places  whei-e 
they  allow  the  use  of  salt  cake  by  glassmakers,  they 
balance,  I  suppose,  the  injury  to  be  done  to  the 
vegetation,  as  against  the  benefit  to  the  community. 

I  think  it  would  be  no  hardship  for  a  glassmaker 
to  be  brought  under  "  the  best  practicable  means " 
clause. 

7077.  And  that  he  should  adopt  such  means 
without  compelling  him  to  alter  his  process  essen- 
tially ? — I  cannot  speak  very  accurately  upon  that 
point,  but  I  think  it  is  possible  if  he  was  placed  under 
restrictions — seeing  that  we  have  a  large  number  of 
landowners  and  farmers  who  raise  complaints  with 
regard  to  the  destruction  of  their  crops,  I  think  it  is 
due  to  them  that  glassmakers  should  use  the  best 
practicable  means  just  as  alkali  makers  do  ;  I  also 
think  it  is  qviite  possible  if  they  were  put  under  the 
best  practicable  means  clause,  that  such  practicable 
means  might  be  discovered.  I  do  not  know  that  I 
could  offer  any  other  suggestion. 

7078.  The  "  best  practicable  means "  clause  would 
be  hardly  likely  to  lead  to  very  great  activity  or 
vigour  of  invention  on  the  part  of  manufacturers.  If 
they  were  compelled  to  reduce  the  escape  of  noxious 
vapours  to  a  minimum,  that  would  of  course  necessitate 
invention,  but  as  they  are  most  likely  to  be  the  inventors 
of  the  best  practicable  means,  do  you  not  think  it 
would  be  best  to  leave  things  as  they  are  ? — You  have, 
on  the  other  side,  the  value  of  inspection,  and  you  are 
better  able  to  judge  of  these  matters  after  inspection, 

7079.  Are  you  able  to  say  that  better  means  are  ex- 
isting elsewhere  for  the  purpose  of  calling  the  atten- 
tion of  manufacturers  to  the  question,  with  the  view 
of  pressing  them  to  adopt  means  which  have  been 
successfully  used  elsewhere  ? — Yes. 

7080.  Suppose  there  was  a  general  combination 
among  the  glassmakers,  as  is  not  uncommon,  to  pro- 
ceed in  the  old  beaten  ways,  and  not  to  adopt  means 
of  this  sort,  what  effect  would  the  "best  practicable 
means  "  clause  have  in  stimulating  their  invention  ? — 
I  think  in  that  case,  if  it  was  found  that  they  were  not 
sufficiently  enlightened  to  do,  as  I  beheve  the  alkali 
makers  have  done,  and  that  they  required  to  be 
driven  instead  of  being  led,  then  there  might  be  some 
necessity,  as  soon  as  the  inspectors  were  satisfied  from 
a  knowledge  of  the  process  that  there  was  a  practicable 
means,  for  putting  further  powers  into  their  hands. 

7081.  In  the  case  of  the  Act  of  1863  the  power  of 
the  manufacturers  to  comply  with  the  minimum  there 
imposed  had  been  already  ascertained,  had  it  not  ? — I 
believe  it  had  been  in  some  degree,  but  I  am  not 
sufficiently  acquainted  with  the  history  of  that  Act 
to  say,  and  therefore  my  opinion  upon  the  subject 
is  not  of  very  much  value.  I  know  both  Mond's  and 
Mactear's  process  for  dealing — the  one  with  the  Avaste, 
the  other  with  the  yellow  liquors,  and  I  think  that 
each  manufacturer  is  the  best  judge  of  what  means 
he  can  adopt  with  safety,  and  I  think  that  each  manu- 
facturer should  so  deal  with  his  refuse  as  to  prevent 
its  becoming  a  nuisance.  I  have  seen  a  great  many 
waste  heaps,  and  I  know  that  it  is  possible  to  put 
down  waste  in  such  a  manner  as  to  prevent  a  nuisance. 

7082.  And  so  as  to  prevent  the  escape  of  the  yellow 
liquor  under,  any  circumstances  ? — Not  to  prevent  the 
escape  of  the  yellow  liqour,  although  in  some  cases 
the  waste  heaps  appear  to  contain  much  less  drainage 
than  others.  I  visited  on  Saturday  a  large  waste 
heap  on  the  eastern  side  of  Manchester,  and  I  was 
rather  surprised  to  see  how  very  little  drainage  there 
was.  This  waste  heap  is  in  the  centre  of  a  very 
populous  place,  and  is  surrounded  by  cottages  on  all 
sides,  and  yet,  although  I  stood  on  that  waste  heap, 
I  could  not  detect  any  smell  of  sulphuretted  hydrogen ; 


and  until  I  stirred  the  yellow  liquid  with  my  stick, 
there  was  very  little  smell. 

7083.  Does  it  follow  that  because  there  was  none 
on  that  day  there  was  none  on  another  day  ? — -No ; 
there  might  be  some  on  a  wet  day,  but  the  escape 
would  be  so  trivial  that  although  it  might  be  detected 
bj'  a  person  possessing  a  very  acute  sense  of  smell,  it 
could  not  be  such  a  nuisance  as  that  produced  by  the 
bisulphide  of  carbon  as  it  comes  from  the  works  in 
the  neighbourhood.  I  believe  that  if  a  universal  law, 
compelling  each  manufacturer  to  recover  the  sulphur 
from  the  alkali  waste  was  passed,  it  would  close  many 
works.  You  have  heard  evidence  given,  I  believe, 
that  Messrs.  Tennants  and  Company  have  been 
extremely  successful  in  dealing  with  their  "  yellow 
liquors  "  by  Mactear's  process,  but  they  have  a  small 
woi'ks  at  Manchester  at  which  they  make  caustic  soda, 
and  they  have  no  possible  space  to  do  it  in  ;  they  get 
rid  of  the  waste,  therefore,  in  various  ways,  but  if 
they  were  compelled  to  recover  the  sulphur  it  would 
have  tlie  effect  of  shutting  up  the  works,  as  they  are 
surrounded  by  buildings  and  have  not  space  enough  to 
work  such  a  process.  Again,  it  would  not  pay  them 
to  do  it,  because  of  the  great  value  of  the  muriatic 
acid  in  Manchester.  I  am  of  opinion  that  the  limit 
of  0'2  of  HCl.  is,  when  taken  with  the  5  per  cent, 
limit  of  the  Act  of  1863,  quite  as  low  as  present 
means  and  appliances  will  allow  of.  I  am,  therefore, 
strongly  disposed  to  think  that  when  damage  arises 
it  has  proceeded  from  much  larger  quantities  than 
one-fifth  of  a  grain  in  the  chimney.  I  am  confirmed 
in  this  opinion  by  the  experience  of  many  isolated 
works  in  Lancashire,  and  especially  by  the  fact  that 
although  our  works  are  in  the  midst  of  an  agricultural 
district,  we  have  done  no  damage  to  cj-ops,  fences,  or 
trees  that  is  appreciable.  There  is  no  difference 
between  the  land  on  the  east  side  of  our  works  and 
that  at  the  west  side  ;  it  is  equally  productive.  Some 
of  the  trees  are  slowly  dying,  but  that  T  attribute  to 
the  pi'olonged  action  of  the  acid  vapours  of  ordinary 
coal  smoke.  In  the  Green  Park  and  in  St.  James's 
Park  I  have  observed  that  there  is  not  the  slightest 
particle  of  grass  under  most  of  the  large  trees,  and  1 
attribute  that  to  the  fact  that  the  bark  of  a  tree  is 
a  good  condenser  of  acids  ;  the  bark  is  a  porous  sub- 
stance, like  cork,  and  has  a  most  extraordinary  power 
to  take  up  sulphurous  and  sulphuric  acids. 

7084.  What  you  have  mentioned  is  a  very  common 
occurrence,  is  it  not  ? — It  is  quite  possible  that  in  the 
case  of  a  very  large  over-spreading  elm  you  might 
not  get  grass  to  grow  so  thoroughly  as  it  might  other- 
wise do.  I  have  known  trees  in  Devonshire,  and 
other  purely  agricultural  districts  throughout  England, 
which  are  free  from  coal  smoke,  and  at  a  distance 
from  towns,  where  the  grass  grows  luxuriantly  under 
the  shade  of  the  tree  and  close  up  to  the  trunk,  but 
in  these  cases  there  is  an  absence  of  the  acid  which 
is  washed  out  of  the  bark  by  the  rain,  and  running 
down  the  trunk  burns  oft'  the  grass. 

7085.  Where  the  air  and  sun  can  get  to  it  ? — Yes  ; 
and  these  are  important  items  to  take  into  considera- 
tion. If  you  take  a  weeping  willow  you  cannot  expect 
grass  to  grow  under  it  as  well  as  under  an  elm  tree. 
I  suppose  that  under  poplars  grass  will  grow  better 
than  under  any  other  trees,  but  if  you  take  poplars 
near  towns,  you  will  find  a  circle  of  bare  ground 
around  the  trunk ;  you  can  see  this  effect  in  Hyde 
Park, — although  I  am  rather  speaking  now  more  of 
St.  James's, — but  you  can  also  see  it  in  Hyde  Park 
along  the  carriage  road ;  you  can  see  that  there  the 
acids  have  completely  destroyed  the  grass  under  the 
trees  and  shrubs,  although  in  other  places  where  there 
is  less  smoke  grass  will  grow  imder  the  shrubs  and 
trees.  I  speak  on  this  matter  after  careful  investiga- 
tion. I  have  tested  the  soil  and  have  found  it  under- 
neath those  trees  distinctly  acid,  and  it  has  been  often 
pointed  out  that  the  rain  in  smoky  towns  contains  a 
very  large  proportion  of  acid.  I  believe  that  Dr. 
Angus  Smith  has  got  as  high  as  30°  of  sulphuric  acid 
to  1°  of  hydrochloric.  I  have  tested  the  droppings  of 
trees  and  the  rain  in  the  same  place,  and  have  found 
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the  droppings  from  the  trees  were  quite  acid  while 
the  rain  was  free  from  acid.  I  found  also  that  the 
intensity  of  the  acidity  is  somewhat  in  proportion  to 
the  distance  of  the  tree  from  the  source  of  the  coal 
smoke,  corresponding  to  the  degree  of  dilution  that 
takes  place  as  we  go  further  and  further  from  the 
source.  I  think  that  these  facts  arc  in  accordance 
witli  the  results  which  Dr.  Angus  vSmith  and  Dr. 
Richardson  have  pointed  out.  I  suggested  to  the 
care-taker  at  Phillips's  Park,  that  perhaps  if  lime 
water  was  used,  I  mean  pure  clear  hme  water,  it 
mi"-ht  have  the  effect  of  neutralizing  the  acid,  and 
so  make  the  grass  grow  under  these  trees.  In  some 
places  the  smoke  is  discharged  into  the  air  at  such 
I  a  short  distance  from  the  ground  that  the  grass  will 
j  not  grow.  This  can  be  seen  east  of  Wigan,  and  the 
I  smoke  from  the  coke  ovens,  wherever  there  are  any, 
sweeps  the  grass  off.  I  have  seen  the  same  effect 
produced  when,  accidentally,  a  large  heap  of  coal  has 
taken  fire  at  the  pit's  mouth. 

7086.  Is  that  the  case  with  coke  ovens  whatever 
i    system  is  adopted? — No.    If  the  coke  ovens  have 

high  chimneys  we  get  dilution,  we  deliver  it  at  a 
hio-h  point,  and  as  it  mixes  with  the  atmosphere  it 
gets  diluted  ;  in  proportion  to  the  height  of  the  chim- 
neys we  find  that  the  dilution  is  greater,  therefore 
high  chimneys  are  better  than  low  ones. 

7087.  I  suppose  there  is  a  chance  of  the  mischief 
I  being  carried  further,  and  that  it  should  be  mitigated  ? 
!    — Yes,  it  will  extend  to  a  greater  area  of  country,  and 

take  greater  time  to  do  damage,  if  it  does  any. 

7088.  In  which  case  would  there  be  a  greater 
as-gregate  of  damage? — I  think  the  damage  is  most 
intense  where  there  are  low  chimneys.  With  regard 
to  the  damage  to  trees  it  is  perhaps  the  greatest  where 
there  are  high  chimneys,  as  the  vapour  extends  over 

j     a  greater  area,  and  the  trees,  being  old,  take  up  what 

I     I  may  call  homeopathic  doses  of  acid. 

A  young  tree  may  be  comparatively  flourishing; 
but  when  it  gets  to  50,  100,  or  200  years  old,  that 
tree  begins  to  show  the  effect  of  the  smoke,  so  much 
so  that  it  has  then  a  tendency  to  decay  ;  in  other 
words,  the  older  the  tree  the  more  damage  it  sustains. 

7089.  The  general  result  of  your  observations  with 
reference  to  coke  ovens  is,  that  where  the  old  system 
is  pursued  by  wliich  the  flame  and  smoke  have  to 
ascend  out  of  a  furnace,  through  a  low  chimney,  the 
immediate  destruction  to  crops  is  very  great,  but  that 
where  it  is  all  collected  and  passed  up  through  the 
chimney  and  diluted  by  a  large  quantity  of  air  the 
crops  escape,  but  the  trees  suffer  more  ? — Yes,  that  is 
my  experience,  extending  over  a  long  period  of  time. 

'    I  wish  to  say  that  it  must  be  remembered  with  refer- 
ence to  coice,  that  the  quantity  of  sulphur  which 
I    conies  out,  in  making  coke,  is  small.    The  first  opera- 
I    tion  in  heating  coal  is  distillation,  and  imperfect 
combustion  owing  to  deficiency  of  the  amount  of  air 
necessary,  and  this  produces  the  black  smoke  ;  and, 
therefore,  at  first  when  the  coal  is  thrown  on  and  the 
process  of  distillation  is  set  up,  brown  or  black  smoke 
I    comes  out,  and  that  contains  but  little  sulphur.  The 
ash  of  the  coal  retains  the  sulphur  in  combination 
with  the  bases  until  the  combustion  is  nearly  com- 
plete, and  most  sulphur  is  given  off  from  a  red  fire. 
I  have  found  on  analyzing  the  chimney  gases  that 
colourless  smoke  contains  more  sulphurous  acid  than 
black  smoke.    It  is  after  most  careful  consideration 
of  these  facts,  and  making  allowance  for  the  large 
I    extent  of  damage  to  trees  by  the  acids  of  coal  smoke, 
that  I  consider  the  present  limit  for  muriatic  acid 
I    sufficiently  stringent.    Dr.  Angus  Smith  was  clearly 
:    of  this  opinion,  when  he  adopted  what  I  consider  was 
a  great  improvement  on  the  Act  of  1863,  namely,  the 
0-2  limit  in  the  cliimney.    That  progress  has  been 
mude  is  clear  from  a  comparison  of  the  figures  in  the 
Appendix  to  the  Third  Report  to  the  Local  Govern- 
ment Board,  as  compared  with  the  Eleventh  Report, 
and  the  statement  of  Dr.  Angus  Smith's  intermediate 
report,  I  think  that  the  statement  that  the  Act  of  1874 
has  been  fruitless  is  unfair.    There  have  been  causes 
at  work  to  diminish  the  value  of  that  Act,  and  it  will 


of  course  diminish  with  the  increase  of  works  that  Mr. 

has  goiie  on.    It  is  a  very  important  matter  to  secure   D.  B.  Hewilt. 

dilution  of  the  acid  vapour,  and  I  believe  that  the  ' 

object  of  Dr.  Angus  Smith  in  proposing  the  limit  of  ^'^  *^  ' 

one  fifth  of  a  grain  of  miiriatic  acid  in  the  Act  of 

1874,  was  to  secure  a  definite  amount  of  dilution.  The 

dilution  is  about,  in  volume,  one  part,  I  think,  in 

5,500,  or  one  part  in  2,700  by  weight,  and  it  not  only 

secures  dilution,  but  it  also  secures  dilution  at  the 

outlet  or  top  of  the  chimney,  and  therefore,  there  must 

be  a  further  dilution  before  these  gases  can  come  in 

contact  with  the  vegetation.    There  is,  therefore,  a 

double  dilution,  and  I  think  it  is  a  very  excellent 

arrangement  to  secure  that  dilution. 

I  am  very  dubious  about  damage  from  muriatic  acid 
at  such  distances  as  thi'ce  to  five  miles,  and  the  careful 
examination  of  this  matter  by  the  Belgian  Commission 
would  lead  me  to  attribute  such  damage  to  other 
noxious  vapours.  This  arises  from  the  solubility  of 
muriatic  acid,  and  the  facility  with  which  it  condenses 
as  compared  with  sulphurous  acid.  I  allow  that 
muriatic  acid,  would  travel  further  by  day  than  by 
night,  and  in  dry  weather  than  in  moist,  and  when 
driven  by  a  dry  wind  as  compared  with  moist.  I 
would  explain  that  what  has  been  often  observed  by 
gamekeepers  and  farmers  about  the  atmosphere  in  the 
vicinity  of  chemical  works  in  the  early  morning  is 
perfectly  true,  but  we  can  never  overcome  it.  Sir 
Richard  Brooke's  gamekeeper,  and  I  believe  some 
other?,  have  mentioned  the  fact  that  when  they 
rose  up  in  the  morning  about  four  o'clock  they  got  a 
very  distinct  smell  of  hydrochloric  acid.  That  smell 
arises  in  this  way.  The  air  is  capable  of  taking  up 
different  quantities  of  moisture  at  different  tempera- 
tures ;  as  the  temperature  rises  it  is  capable  of  holding- 
more  moisture,  but  as  it  falls  it  refuses  to  hold  that 
moisture  any  longer,  and  it  deposits  it.  This  moisture 
in  the  vicinity  ol'  a  chemical  Avorks  absorbs  the  hydro- 
chloric acid,  and  you  have  thus  an  acid  smell.  Early 
in  the  morning  and  during  the  night  this  vapour 
hangs  low  near  the  ground,  and  gives  rise  to  the  belief 
that  more  acid  is  allowed  to  escape  at  night,  because 
it  can  be  detected  by  the  sense  of  smell.  When  the 
sun  rises,  it  gradually  warms  the  surface  of  the  earth, 
and  this  vapour  no  longer  hangs  but  rises  and  is 
dispersed,  and  the  odour  can  no  longer  be  detected.  , 
I  may  say  that  a  gentleman  in  our  neighbourhood  has 
said  to  me,  "  When  the  wind  conies  from  the  direction 
"  of  your  works  at  night  I  can  smell  something,  and 
"  I  can  never  tell  what  it  is ;  but  I  can  smell  that 
"  there  is  something  in  the  atmosphere  which  I 
"  cannot  smell  during  the  day."  I  have  explained 
to  him  that  this  arose  from  the  cause  which  I  have 
endeavoured  to  explain  to  the  Commission,  and  was 
out  of  our  power  to  remedy. 

I  have  had  experience  of  both  Deacon's  and 
Weldon's  processes  for  the  manufacture  of  chlorine. 
I  make  bleaching  liquor  by  Weldon's  process  ;  and 
bleaching  powder  by  Deacon's  process.  Our  escape  is 
exceedingly  slight,  and  indeed  from  Deacon's  process 
there  need  be  none.  I  have  shown  Dr.  Smith  that 
our  escape  is  so  little  that  it  will  give  no  cloud  with 
ammonia.  In  all  well  managed  Avorks  there  is  only 
accidental  and  occasional  escape  of  chlorine.  Chlorine 
is  too  valuable  to  allow  of  its  escape  being  considerable 
in  any  well  managed  works. 

The  escape  of  sulphurous  and  sulphuric  acids  is  a 
point  of  great  interest ;  and  here  again  the  benefit  of 
the  Act  of  1874  has  been  considerable ;  we  had 
adopted  the  improved  means  of  using  Glover  and  Gay 
Lussac  towers  several  years  before  the  passing  of  the 
late  Act,  but  the  effect  of  the  Act  was  to  at  once 
direct  our  attention  to  the  daily  test  of  the  flues,  and 
we  have  now  reduced  the  acidity  of  our  chamber-exit 
gases  beloA?  that  of  our  coal  smoke.  There  is  a  less 
quantity  of  sulphur  acids  in  the  gases  which  pass 
from  the  lead  chambers  used  for  making  our  vitriol 
than  exist  in  the  coal  smoke  of  our  bleach  works 
chimney.  I  have  prepared  some  tables,  which  the 
Commissioners  may  be  able  to  study  upon  that  point, 
giving  the  exact  results  of  the  analyses.  It  is  an  un- 
1  3 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


jHf^  doubted  fact  that  SO2  and  SO3,  however  they 
D.  B.  Hewitt,  arise,  will  do  damage  to  vegetation.    All  the  experi- 

  ments  that  have  been  made  from  Christlson's  down  to 

20  Feb.  1877.    the  late  careful  investigations  in  Germany  prove  this. 

 ~      There  can  be  no  difference  between  the  action  of 

SO2  and  SO3  from  the  combustion  of  coal  and  that 
emitted  from  any  works  manufacturing  SO3,  unless 
it  be  of  one  degree,  such  as  may  arise  from  the  dilution 
of  the  gases,  and  the  length  of  time  during  which  the 
plants,  trees,  or  crops  be  subjected  to  their  action.  The 
element  of  distance  of  course  also  comes  in.  The  most 
completely  destroyed  fences  I  have  ever  seen  have  been 
those  within  100  yards  of  a  brick-kiln  ;  and  I  have 
seen  a  crop  of  young  corn  completely  burnt  up  by 
the  sulphurous  vapours  of  a  heap  of  coal  that  took 
fire  by  accident  at  a  pit  mouth.  The  farmer  in  that 
case  recovered  damages  from  the  coal  pit  owner. 
Trees,  however,  by  reason  of  their  age,  and  the 
repeated  small  doses  they  receive,  give  the  most  abun- 
dant proof  of  coal  smolse  damage.  To  establish  this 
point  there  is  a  vast  mass  of  evidence  that  the  Com- 
mission can  readily  verify  for  themselves,  and  the 
localities  in  which  trees  are  slowly  dying  from  this 
cause  I  can  mention,  and  Dr.  Smith  has  drawn  much 
attention  to  it,  especially  in  the  Fourth,  Fifth,  and 
Tenth  Reports.  One  class  of  trees  will  stand  much 
longer  than  others  ;  firs  and  oaks,  for  example,  die 
much  more  rapidly  than  some  other  trees,  but  the  elm 
appears  to  be  much  less  injured  by  coal  smoke. 

The  Tenth  Report  is  especially  important,  as  the 
results  of  the  trials  in  Germany  were  deduced  from 
observation  of  known  cases,  and  also  experiments  of 
a  similar  kind  to  those  made  by  Dr.  Richardson  for 
this  Commission,  and  by  Dr.  Angus  Smith  years  ago. 
There  can  be  no  doubt  that  the  acids  of  coal  smoke 
cause  the  premature  fall  of  the  leaf  near  all  large 
manufacturing  towns,  especially  when  the  coal,  as  in 
Staffordshire  and  Lancashire,  abounds  in  sulphur. 
The  park-keeper  at  Phillips's  Park  has  told  me  that 
he  has  often  seen  the  trees  shed  leaves  in  July  and 
August,  and  that  although  that  park  was  planted  in 
the  year  1846,  and  that  the  trees  had  produced  very 
little  wood.  The  leaves  act  as  both  stomach  and  lungs, 
and  when  the  leaves  cannot  digest  the  food  they  cannot 
make  wood.  It  is  quite  erroneous,  as  Mr.  Shaw  and 
others  stated,  tliat  if  the  coal  smoke  was  consumed,  as 
they  call  it,  there  would  be  any  less  damage,  although 
there  might  be  less  nuisance,  a  very  different  matter. 
All  smoke  burning  apparatus  leave  a  much  smaller 
amount  of  ashes  and  clinkers  ;  and,  as  these  always 
retain  sulphur,  and  will  take  fire  and  burn  with  a 
strong  evolution  of  sulphurous  acid,  it  follows  that  the 
more  completely  consumed  ash,  which  will  not  burn 
further,  contains  less  sulphur  and  therefore  more  has 
gone  up  the  chimney.  I  may  mention  a  fact  connected 
with  that.  The  officer  of  health  in  Manchester  has 
caused  the  cinders  from  the  ash  pits  to  be  collected, 
has  found  that  there  is  sufficient  fuel  therein  to  boil 
down  an  immense  quantity  of  liquid  mattei',  liquid 
sewage,  which  the  Corporation  of  Manchester  are 
making  a  profit  out  of  by  making  it  into  ammonia.  I 
have  been  told  that  it  had  been  observed  that  there 
was  quite  sufficient  sulphuric  acid  produced  by  the 
combustion  of  the  cinders  to  neutralise  all  the 
ammonia  in  the  sewage,  and  make  it  into  sulphate  of 
ammonia,  showing  the  existence  of  sulphur  in  the 
clinkers  and  cinders  that  I  referred  to. 

The  loss  in  the  manufacture  of  sulphuric  acid,  when 
taken  on  the  amount  of  sulphur  converted  into  SO2, 
and  passing  from  the  kilns  into  the  lead  chambers  is, 
at  the  outside,  8  per  cent.,  of  which  I  believe  about 
one-fifth  escapes  in  the  exit  gases  of  the  Gay  Lussac 
flues.  We  send  to  the  chambers  about  1,674  tons  of 
sulphur  in  one  year ;  our  total  loss  on  this  would  not 
exceed  134  tons,  of  which  about  27  tons  pass  into  the 
air.  This  includes  loss  from  leakage  of  liquid  acid. 
I  calculate  that  about  27  tons  of  sulphur  pass  into  the 
air  in  a  year  from  our  vitriol  chambers.  On  27,000 
tons  of  coal  we  biu'n  off  on  the  average  1 '  5  per  cent, 
of  sulphur,  equal  to  405  tons,  less  40 '5  for  1  per 
cent,  of  sulphur  in  the  4,050  tons  of  cinders  and 


refuse.  Therefore  we  send  off  in  this  way  364*5  tons 
of  sulphur  up  three  large  chimneys.  That  is,  we 
pollute  the  air  13^  times  more  with  the  sulphur  of 
the  coal  we  consume  than  with  the  sulphur  escaping 
from  the  manufacture  of  sulphuric  acid.  It  would  be 
only  fair  to  chemical  works  to  make  allowance  for  the 
damage  which  this  sulphur  must  cause  near  large 
towns,  and  I  think  that  much  of  the  evidence  that  has 
been  placed  before  the  Commissioners  shows  that  that 
is  an  element.  I  know  that  for  30  miles  round 
Manchester  you  cannot  collect  the  leaf  of  a  tree  for 
decoration  of  any  kind  without  your  features  being 
perfectly  blackened  with  carbon.  I  know  also  that 
those  engaged  in  threshing  corn  find  the  straw  is 
covered  with  the  soot  of  coal  smoke,  and  wherever 
this  soot  is  found  there  is  also  found  to  be  present 
the  sulphur  acida  of  the  smoke.  The  smoke  is  diluted, 
and  that  saves  the  corn ;  but  we  find  that  wherever 
it  is  not  diluted  and  passes  on  to  the  corn  in  a  strong 
state  at  a  low  level,  especially  during  the  blooming 
of  the  corn,  it  does  damage. 

With  respect  to  the  question  of  the  effect  of  the 
gases  emitted  from  chemical  works  on  the  health  of 
those  employed,  I  am  not  astonished  that,  even  among 
medical  men  there  is  a  strong  opinion  that  they  are 
injurous  to  health.  Had  I  been  asked  my  opinion  10 
years  ago,  when  I  was  physician  to  the  City  of  Dublin 
Hospital,  I  should  have  certainly  attributed  to  the 
gases  much  more  injurious  effects  than  can  be  sup- 
ported by  facts.  Men  who  are  employed  in  the  salt 
cake,  sulphuric  acid,  and  chlorine  departments  are  not 
unhealthy,  suffer,  as  a  rule,  very  little  inconvenience, 
and  are  not  short-lived.  I  have  some  tables  giving 
the  numbers  of  aged  men  employed  on  our  chemical 
works,  and  I  have  also  some  similar  tables  which 
Mr.  Muspratt  has  been  kind  enough  to  give  me  ;  he 
intended  to  have  put  them  in  himself,  but  it  escaped 
him  at  the  time. 

7090.  Mr.  Muspratt  had  better  send  them,  I  think, 
io  the  Commission  ? — Very  well,  my  lord.  I  may  say 
that  we  employ  on  both  works  516  men,  women, 
boys,  and  girls  ;  and  of  those  121  are  employed  in 
the  chemical  works,  and  395  in  the  bleach  works, 
which  bleach  works  are  within  200  yards  of  the 
furnaces,  and  the  workpeople  are  subject  to  the 
influence  of  any  gases  that  may  escape,  yet  I  cannot 
call  to  mind  a  single  case  of  sickness  among  the  hands 
in  the  bleach  works  attributable  to  noxious  vapours. 
In  the  bleach  works  the  effect  would  be  less  in  pro- 
portion to  the  distance,  but  in  other  respects  they  are 
subjected  to  the  same  influence.  If  they  were  so  un- 
healthy as  some  people  think  I  should  expect  that  our 
bleach  work  people  would  be  alw^ays  ill,  instead  of 
which  they  are  very  healthy,  and  they  are  healthy 
looking  workpeople  as  compared  with  those  working 
in  the  mills  in  the  neighbourhood.  We  are  sur- 
rounded by  cotton  mills  and  paper  mills,  and  I  have 
an  opportunity  of  seeing  their  workpeople  as  well  as 
our  own.  Of  the  121  hands  employed  in  our  chemical 
works  about  25  per  cent,  are  over  40  years  of  age. 
I  have  taken  out  the  number  of  men  who  are  from 
40  to  49  years  of  age,  and  they  are  12;  from  50 
to  59,  14  ;  from  60  to  69,  3 ;  and  from  70  to  81,  6. 
I  may  say  that  the  man  who  is  8 1  years  of  age  on  our 
works  is  as  hearty  and  strong  as  I  am,  and  I  think 
capable  of  going  through  more  manual  work  than  I 
could.  Certainly,  if  the  effects  attributed  to  these 
gases  were  apparent  at  all  they  would  affect  those 
most  who  ai'e  employed  on  the  works.  Our  men  suffer 
very  little  illness,  but  that  which  arises  from  in- 
temperance. I  do  not  mean  to  say  that  our  people 
are  any  more  free  from  illness  than  others,  or  that  the 
gases  are  beneficial  to  them,  except  under  very 
exceptional  circumstances,  but  I  mean  to  say  that  you 
do  not  find  the  amount  of  injury  to  health  that  might 
a  priori  be  expected  from  such  highly  in-itant  gases 
as  these  are.  Of  course  the  tendency  these  gases 
have  when  inhaled  in  small  quantities  is  to  produce 
emphysema,  and  various  forms  of  inflammation  of  the 
air  passages.  They  produce  this  effect  in  common 
with  all  dusty  trades.    But  I  think  when  we  compare 
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the  health  of  the  men  employed  in  our  trade  with 
that  of  any  other  class  of  people,  it  will  be  only  fair 
to  compare  it,  not  with  the  whole  of  England,  which 
is  a  most  severe  test,  although  it  stands  the  test  at 
Widnes,  but  with  the  health  of  people  who  work  in 
cotton  mills  and  dusty  operations  where  they  inhale 
dust  into  their  lungs.  I  have  observed  the  facts,  and 
I  am  able  to  say  that  the  hands  in  the  mills  are 
decidedly  more  unhealthy,  and  they  sutler  more  from 
cotton  dust  than  our  people  do  from  the  gases. 

7091.  But  they  work  under  shelter,  and  your  men 
work  in  the  open  air,  do  they  not  ? — No ;  not  in  the 
open  air,  but  under  cover.  In  our  sheds  we  have  a 
good  circulation  of  air,  and  I  believe  that  is  an  im- 
portant point  in  the  matter  of  health.  Our  men  look 
ruddy  as  compared  with  the  pale  lymphatic  looking 
cotton  man,  who  is  stewed  up  in  a  hot  close  mill  all 
day,  and  subject  to  what  is  a  great  deal  worse  than 
hydrochloric  acid,  and  that  is  the  emanations  from 
the  lungs  of  other  people  some  of  whom  are  often 
suffering  from  disease.  The  only  explanation  I  can 
give  for  these  gases  not  doing  so  much  damage  as  I 
should  have  expected,  is  that  the  people  get  ac- 
customed to  them  in  the  same  way  that  some  people 
get  accustomed  to  the  excessive  use  of  tobacco  and 
alcohol. 

What  would  poison  one,  man  does  not  poison 
another.  I  may  say  that  I  have  taken  great  trouble, 
as  a  matter  of  philanthropy,  in  endeavouring  to  make 
our  men  as  careful  as  possible  about  these  gases.  I 
have  always  desired  our  men  to  use  every  precaution 
against  inhaling  these  gases,  and  the  more  so  as  I 
once  sutFered  myself  severely  by  an  accidental  inhaling 
of  chlorine  gas.  Notwithstanding  all  my  efforts  in 
this  direction,  some  of  the  workmen  prefer  to  suffer 
the  efltects  of  inhaling  the  gases  rather  than  use  a 
little  additional  precaution  or  a  little  more  labour. 

With  regard  to  these  gases,  I  think  one  of  the  most 
injurious  is  sulphuretted  hydrogen;  it  is  nauseating 
and  it  produces  headache,  and  I  consider  that  that  is 
really  the  source  of  many  of  the  complaints  that 
arise,  the  smell  is  very  stinking  and  abominable,  and 
this  gas  is  readily  perceived  at  great  distances  by  the 
sense  of  smell  alone.    People  naturally  think  that  the 
gas  that  smells  does  the  damage,  and  I  think  that 
many  of  the  complaints  made  by  the  public  arise  from 
their  pardonable  ignorance  in  connecting  the  visible 
damage,  very  often  not  due  to  chemical  works,  with 
the  disagreeable  smell  due  to  small  quantities  of  this 
gas.    It  must  be  remembered  that  some  of  the  gases, 
apart  from  their  direct  irritant  effect,  cannot  produce 
disease  ;  and  that  chlorine  and  sulphurous  acids  have, 
in  somewhat  opposite  directions,  been  regarded  as 
disinfectants,  and  are  consequently  in  use  as  such  by 
medical  men.    It  is  quite  certain  that  fevers  are  not 
due  to  sulphuretted  hydrogen,  bui  to  organic  putre- 
faction in  some  stage  ;  whether  accompanied  by  germs 
or  not  is  immaterial.    In  every  case,  the  use  of  oxidi- 
sing agents  or  de-oxidising  agents,  such  as  chlorine 
or  ozone  on  the  one  hand,  sulphurous  acid  or  sulphate 
of  iron  on  the  other,  is  a  recognised  part  of  the 
preventive  measures  adopted  in  all  epidemics.  Any- 
thing that  cuts  against  that  theory  cuts  against  the 
whole  doctrine  of  disinfectants  as  generally  received. 
If  sulphurous  acid  does  no  good,  it  is  clear  that  we 
have  been  on  the  wrong  scent  for  a  long  time,  in 
burning  sulphur  in  the  sick  room,  or  in  using  bleaching 
powder,  or  permanganate  of  potash  as  disinfectants. 
That  is  all  I  wish  to  say  about  it,  and  I  do  not  want 
to  urge  any  opinion  which  might  be  too  favourable  to 
these  gases.    That  men  going  into  hospital  from  the 
neighbourhood  of  chemical  works  recover  badly,  arises, 
I  fear,  too  often  from  intemperate  habits,  and  not 
from  the  nature  of  their  employment. 

7092.  {Viscount  Midleton.)  I  understand  you  to  be 
distinctly  of  opinion  that  the  same  laws  which  are  now 
applied  to  alkali  works  ought  to  be  applied  to  other 
works  ? — Yes.  1  think  the  provision  of  the  Act  of 
1874  as  to  "  the  best  practicable  means,"  might  be 
extended  to  works  other  than  "  alkali  works,"  but  I 


do  not  think  that  we  ought  to  expect  the  proprietors 
of  any  works  to  do  what  is  not  possible. 

7093.  I  believe  you  would  include  various  kinds  of 
works,  and  among  them  glass  works  ;  do  you  think  it 
would  be  possible  to  consume  sulphuric  acid  in  those 
works  ? — Not  being  a  practical  gliiss  manufacturer 
myself  I  should  not  like,''Without  having  an  oppor- 
tunity of  going  through  and  making  an  inspection  for 
several  months,  and  observing  all  the  processes,  con- 
sulting with  the  manufacturers,  and  talking  the  matter 
over  with  them,  I  should  not  wish  to  express  a  deci- 
ded opinion. 

7094.  Am  I  right  in  supposing  that  your  impression 
is  that  if  the  Legislature  were  to  put  pressure  upon 
the  manufacturers  means  would  be  found  ? — I  cannot 
go  quite  so  far  as  to  say  that  means  would  be  found, 
but  I  have  such  faith  in  what  has  always  taken  place 
when  science  has  been  called  in  in  the  case  of  manu- 
factures, that  I  have  a  very  strong  belief  that  some 
means  might  be  found. 

7095.  With  reference  to  brickyards,  I  understood 
you  to  say  that  you  consider  them  a  great  source  of 
noxious  vapours  ? — Yes. 

7096.  Would  it  in  your  opinion  be  possible  to  deal 
with  them  in  any  way  ? — 1  think  it  would  be  a  large 
question  for  the  public,  because  the  public  would  have 
to  pay  in  the  end,  although  a  few  individuals  might 
benefit  by  it ;  it  would  mean  that  the  public  should 
pay  ;  that  is,  the  large  mass  of  the  community.  The 
great  objection  to  legislation  upon  the  whole  of  these 
matters  is,  that  it  really  is  for  the  benefit  of  the  few  as 
against  the  masses.  I  say  distinctly  that  the  effect  of 
present  legislation  as  to  alkali  works  is  to  protect 
those  who  live  in  the  immediate  neighbourhood,  but 
such  protection  involves  cost  to  the  manufacturer, 
which,  in  all  cases,  the  public  has  to  pay,  unless  where 
competition  is  so  keen  that  the  manufacturer  can  only 
go  on  with  his  manufacture  at  a  positive  loss. 

7097.  Do  you  think  that  it  would  be  a  good  invest- 
ment for  the  public  ? — It  would  be  an  investment  for 
the  public  certainly  to  protect  a  few,  but  I  think  it 
would  rather  tend  in  this  way,  that  those  in  the  neigh- 
bourhood of  brick-kilns  or  chemical  works  or  glass 
works  would  have  the  benefit,  and  all  England  must 
pay  for  it. 

7098.  With  regard  to  coke  ovens,  I  believe  it  is 
possible,  hy  having  a  horizontal  fine  and  a  tall  chim- 
ney, very  materially  to  diminish  the  injury  done  by 
those  works  — Yes  ;  and  the  same  is  the  case  with 
all  acid  gases,  if  you  dilute  them  sufficiently. 

7099.  Is  it  not  the  fact  that  with  a  horizontal  flue 
and  a  tall  chimney  a  good  deal  of  sulphuric  acid  is 
burnt  out  and  consumed  before  it  escapes  ? — No,  not 
at  all ;  the  total  quantity  which  goes  into  the  air  is 
the  same  ;  if  it  is  a  ton  that  goes  into  the  air  it  may 
be  diluted  with  100  tons  of  air,  or  1,000  tons,  or  a 
million  tons  of  air. 

7100.  So  that  in  fact  the  only  difference  produced 
arises  from  the  elevation  at  which  it  is  carried  into 
the  air  ? — I  will  reply  by  an  illustration.  One  single 
drop  of  sulphuric  acid, — oil  of  vitriol, — dropped  upon 
the  tongue  would  produce  a  corrosive  action  upon 
the  tongue  and  destroy  its  colour,  carbonise  it,  and 
produce  a  hole  in  the  tongue  ;  but  it  is  a  common 
thing  to  give  a  drop  of  sulphuric  acid,  diluted  with 
15  drops  of  water  ;  that  is  the  ordinary  medicinal 
dose  which  is  given  in  certain  instances,  and  that 
illustrates  the  difference  between  acids  in  their  native 
or  corrosive  state  and  in  a  diluted  state.  The  same 
thing  occurs  upon  a  tree. 

7101.  Dilution  is  the  only  gain  that  you  make  ? — 
Yes ;  that  is  the  only  gain  as  long  as  you  do  not  limit 
the  total  quantity  by  a  per-ceutage. 

7102.  With  regard  to  alkali  works;  as  an  alkali 
manufacturer,  are  you  in  a  position  to  state  to  the 
Commissioners  that  you  have  minimised  the  damage 
which  can  be  effected  by  proper  precautions  ? — I  think 
we  have  minimised  the  damage,  and  we  are  always 
conducting  experiments,  and  hope  to  go  on  progressing, 
and  are  doing  so  as  far  as  we  know.  I  think  we  have 
minimised  the  damage  from  our  own  works. 


I), 


Mr. 
B.  Hewitt. 
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7103.  Is  there  any  reason  why  other  alkali  works 
D.  B.  Hewitt,  should  not  bring  themselves  up  to  the  same  point  that 

  '  you  have  reached  ? — No,  if  they  are  Avorking  under 

20  Feb.  1877.    the  same  conditions,  and  everything  be  taken  into 
consideration. 

7104.  You  appear  to  be  carrying  on  your  manufac- 
ture under  very  unfavourable  conditions,  because  you 
are  upon  low  ground,  and  your  furnaces  are  nearly  on 
a  level  with  the  ground  above  you  ? — Yes,  we  are 
under  unfavourable  conditions  in  that  respect,  but,  as 
I  have  said  before,  we  are  at  present  suffering  from 
what  I  may  call  a  commercial  loss.  We  are  situate 
very  near  to  the  river  Irwell,  and,  besides  that,  we 
have  a  great  number  of  springs,  and  Ave  have  a  large 
quantity  of  Avater,  and  can  Avash  the  gases  more  re- 
peatedly, but  this  is  no  benefit  to  us  but  an  expense, 
and  is  done  by  us  in  consideration  of  the  fact  that 
many  gentlemen  are  living  around  us  and  we  prefer 
to  be  at  this  loss  rather  tlian  cause  any  nuisance  to 
our  neighbours.  The  Avhole  question  really  comes  to 
this,  that  the  nation  suffers  whenever  Ave  waste  any- 
thing in  the  works.  I  think  that  Ave  ought  not  to 
wash  away  the  acid,  but  Ave  should  condense  it  in  a 
form  which  Avould  be  commercially  valuable. 

7105.  Are  you  of  opinion  that  the  Act  o£  1874  is 
not  only  beneficial  in  its  sanitary  aspect,  but  in  its 
economical  aspect  ? — Yes,  I  am. 

7106.  With  regard  to  inspection,  are  you  satisfied 
Avith  the  system  of  inspection  as  it  exists  at  the 
present  time  ? — As  far  as  I  know  in  regard  to  our 
works  the  inspection  is  carried  out  remarkably  Avell. 
I  do  not  Avisli  to  say  anything  about  inspection  beyond 
what  I  know  of  it,  and,  as  far  as  I  knoAV,  Ave  have 
been  willing  to  act  under  the  inspector.  I  believe 
that  if  a  manufacturer  is  not  Avilling  to  do  that,  no 
inspector  can  entirely  control  him,  they  must  work 
together,  or  no  beneficial  effects  Avill  be  produced. 

7107.  Do  you  think  that  the  number  of  inspectors 
is  adequate,  or  that  it  ought  to  be  increased?  —  I 
think  that  if  legislation  is  extended,  or  even  if  the 
present  Acts  Avere  extended,  you  cannot  throw  twice, 
nr  three,  or  four  times  the  amount  o£  Avork  upon  the 
same  inspectors,  and  have  the  Avork  done  equally  Avell. 
I  think  that  the  AVork  that  has  to  be  done  by  the 
inspectors  is  now  enormously  greater,  and  the  diffi- 
culties of  bringing  other  gases  under  control  are 
enormously  more  than  they  Avere  before ;  for  example, 
instead  of  an  inspector  having  to  examine  at  one 
point  he  may  now  have  to  examine  at  half  a  dozen 
points.  I  may  say  with  regard  to  our  inspector, 
Dr.  Hobson,  that  he  has  directed  our  attention,  Avhen- 
ever  he  considered  it  necessary,  to  any  part  of  the 
apparatus  that  Avas  defective,  and  Ave  have  always 
been  pleased  to  attend  to  his  advice  in  the  matter 
Avhere  we  thought  it  at  all  possible. 

7108.  You  think,  I  suppose,  that  there  are  some 
alkali  Avorks  which  are  carelessly  carried  on  and  Avhich 
require  greater  vigilance  than  those  in  Avhich  proper 
care  is  taken  ? — I  believe  there  are  certain  vvoi-ks  in 
which  it  is  so  ;  take,  for  example,  the  east  side  of 
Manchester,  there  are  many  Avorks  there  which  are 
the  cause  of  a  great  deal  of  nuisance  and  of  trouble  to 
the  community,  and  which  I  think  ought  to  be  under 
inspection. 

7109.  You  are  clearly  of  opinion  that  there  are 
certain  classes  of  works  Avhich  emit  noxious  vapours 
not  now  under  control,  and  Avhich  ought  to  be  placed 
under  control  ? — I  am  clearly  of  that  opinion. 

7110.  {Earl  Percy.')  You  have  stated  it  as  your 
opinion  that  any  further  restrictions  imposed  upon 
manufacturers  would  be  in  fact  taxing  the  country 
for  the  benefit  of  the  few  ? — Yes. 

7111.  Would  it  not  be  more  correct  to  say  that 
unless  those  restrictions  are  im-posed  you  are  in  fact 
taxing  the  few  for  the  benefit  of  the  country  ? — No. 
I  cannot  say  that,  for  in  nearly  all  the  cases  Avithin 
my  knowledge  the  few  get  a  considerable  benefit  from 
the  works,  independently  of  and  besides  the  damage. 
No  Avorks  can  be  set  up  of  any  kind  without  doing  the 
landoAvners  and  farmers  a  benefit.  If  they  support 
more  people  per  acre  than  could  be  supported  by  the 
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agricvdtural  operations  of  the  place,  the  tendency  at 
once  is  to  cause  by  the  wage-earning  population  an 
additional  demand,  which  is  localised  in  consequence 
of  the  low  cost  of  transit  to  within  a  very  short  | 
distance  of  the  works,  and  the  consequence  is  that  j 
Avithin  a  distance  of  some  four  or  five  miles  of  any  large  | 
town  throughout  England,  it  is  not  merely  where 
chemical  works  are,  but  in  any  large  town,  we  can  get 
a  very  much  higher  price  for  all  farm  produce,  and 
Ave  do  get  it  for  our  own  produce ;  for  example,  avo  { 
can  get  moi'e  for  hay  at  Radcliffe,  or  for  turnips,  than 
can  be  got  in  the  south  of  England.    We  can  get 
Is.  lOrf.  a  pound  for  butter,  whereas  in  the  south  of 
England  they  get  only  Is.  \d. 

7112.  When  you  speak  of  the  benefit  that  the  land- 
owners Avill  derive  from  increased  restrictions  upon 
chemical  manufactures,  you  mean,  do  you  not,  a 
benefit  as  distinguished  from  compensation  ? — I  do. 
I  think  the  laAV  provides  a  remedy  for  every  land- 
owner who  is  damaged,  and  he  is  generally  a  well-to- 
do  man,  and  he  can  Avell  afford  to  take  the  necessary  } 
legal  steps,  but  it  is  a  different  thing  with  a  poor 
farmer.  I  think  the  landowner  in  that  case  should 
protect  his  tenants,  as  I  should  my  Avorkmen.  I  con- 
sider that  the  landoAVuer  is  as  well  able  to  fight  in  a 
court  of  laAV  as  the  manufacturer  is,  and  often  better 
able  ;  he  has  a  sort  of  monopoly  which  the  other  has 
not,  no  one  can  force  him  to  sell  the  land  unless  he 
chooses  to  do  it,  and  he  can  put  his  OAvn  price  upon 

it  according  to  the  quantity  of  timber,  and  so  on. 
In  our  neighbourhood  we  pay  Zl.  per  statute  acre  for 
farming  land,  and  if  Ave  Avant  to  take  land  for  building 
purposes,  we  should  have  to  pay  Id.  or  3c?.,  or  up  to 
6fZ.,  per  yard. 

7113.  With  regard  to  the  escape  of  sulphuric  acid 
from  the  vitriol  chambers,  you  say  that  it  is  smaller 
than  that  Avhich  escapes  from  the  chimneys,  could 
you  not  condense  all  of  it  if  necessary  ? — I  do  not 
know  any  mode  of  doing  it.  The  air  and  watery 
vapour  carries  with  it  a  certain  amount  of  acid  vapour 
Avhich  cannot  be  condensed  or  washed  out.  I  have 
made  many  experiments,  and  Dr.  Hobson  has  repeated 
those  experiments,  in  which  lime  mixed  into  a  milk 
Avith  water,  has  been  used  with  a  view  to  remove  the 
last  traces  of  acid  from  the  gases,  but  this  has  not 
been  attended  Avith  any  better  results  than  those 
obtained  by  the  use  of  water  alone.  I  am  clearly  of 
opinion  that  the  slight  escape  Avhich  takes  place  from 
the  vitriol  chambers  in  a  well  managed  works  will  do 
A'ery  little  harm  to  anyone. 

7114.  With  regard  to  the  health  of  your  workmen, 
you  have  made  a  comparison  between  the  health 
of  those  who  work  in  mills,  Avhich  cause  dust  and  the 
health  of  those  who  are  employed  in  alkali  Avorks,  but 
I  suppose  that  dust  in  mills  and  similar  Avorks  is  con- 
fined to  the  Avorks  themselves,  whereas  these  injurious 
gases  travel  beyond  your  works  ? — Yes,  quite  so  ;  hut 
Avhen  the  gases  get  extremely  diluted  you  cannot 
detect  them  by  the  sense  of  smell  unless  a'ou  ai'e 
within  a  few  hundred  yards  of  the  works.  I  have  at 
times  stood  a  distance  of  a  mile  and  a  quarter  from 
our  works  on  a  damp  and  foggy  day,  such  as  Avould 
condense  muriatic  acid,  and  being  on  a  line  with  the  I 
chimney  I  could  detect  an  acidulous  odour,  but  I 
could  never  find  at  the  point  Avhere  I  detected  the 
acidulous  smell  any  damage  to  the  fences  or  trees. 

7115.  You  have  spoken  of  habits  of  intemperance 
existing  among  your  Avorkmen,  are  they  in  your  ; 
opinion  more  intemperate  than  other  workmen  of  a  i 
similar  class  ? — There  are  both  temperate  and  in- 
temperate men  on  all  alkali  Avorks,  but  on  the  Avhole 
I  should  not  say  they  were  well  educated.  I  say  that, 
comparing  them  with  other  workmen,  for  instance 
with  men  employed  in  iron  foundries  and  with  engine- 
makers,  they  have  not  had  the  same  advantages  which 
such  men  have  had,  and  consequently  they  drink 
more  frequently. 

7116.  Can  you  give  any  explanation  as  to  the  want 
of  education  among  your  men  ? — It  arises  partly  from 
the  fact  that  so  many  of  them  are  Irishmen,  and  I  j 
think  that  in  Ireland  the  working  class  have  not  had  j 
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the  same  facilities  afforded  to  them  for  obtaining  educa- 
tion as  is  afforded  in  England. 

7117.  Is  it  not  perhaps  rather  due  to  the  fact  that 
they  cannot  get  a  better  educated  class  of  men  to 
engage  in  works  of  such  a  disagreeable  character  ? — ■ 
No,  we  have  some  men  employed  upon  our  works  who 
are  remarkably  well  educated,  some  of  them,  but  only 
a  few.  I  am  perfectly  certain  that  as  education 
extends  it  will  be  a  much  more  difficult  matter  to 
get  men  to  do  manual  work,  and  we  know  very  well 
that  the  sons  of  the  mill  hands  are  extremely  Avishful 
to  go  about,  as  it  is  called,  with  their  coats  on  their 
backs ;  that  is  to  say,  take  a  man  who  is  receiving 
good  Avages,  with  perhaps  half  a  dozen  children, 
earning  from  6/.  to  81.  per  week  altogether,  the 
chances  are  his  son  will  prefer  to  be  a  clerk  at  60/. 
a  year  and  be  a  gentleman,  as  they  call  it,  rather  than 
do  work  with  a  paddle  at  a  furnace,  and  earn  double 
the  amount. 

7118.  But  why  should  that  affect  the  men  employed 
at  alkali  works  more  than  it  affects  the  men  employed 
in  bleach  works,  or  works  of  that  character  ? — Because 
the  work  is  harder ;  it  is  the  hardest  work  that  any 
man  can  do  to  stand  with  a  paddle  over  a  black-ash 
furnace. 

7119.  (Mr.  Stevenson.)  You  have  stated  in  the 
course  of  your  evidence  that  a  large  quantity  of  oil  of 
vitriol  is  made  for  sale  ? — It  is. 

7120.  In  what  kind  of  manufactures  is  that  con- 
sumed ? — In  bleach  works  and  in  print  works,  and  for 
all  textile  fabrics. 

7121.  In  the  consumption  of  it  is  any  noxious 
vapour  given  off  ?  —  No,  I  cannot  say  there  is, 
although  a  sour  smell  can  be  perceived  in  the  im- 
mediate neighbourhood  of  a  bleach  woi'ks. 

7122.  What  is  the  vapour  that  is  given  off  ? — Thei'e 
is  a  very  minute  trace  of  sulphuric  acid,  and  perhaps 
a  little  sulphurous  acid,  though  in  using  rectified  oil 
of  vitroil  there  is  less  sulphurous  acid  probably  than 
any  other.  Some  of  them  use  brown  vitriol,  wliicli 
contains  some  sulphurous  acid. 

At  Liverpool  there  was  some  evidence  given  before 
the  Commissioners  by  Mr.  Shaw,  a  nursery  gardener, 
about  some  works  which  are  called  Johnson's  works, 
situated  on  the  east  side  of  iManchester. 

7123.  Are  these  works  alkali  works  ? — No,  they 
are  galvanising  works  ;  they  galvanise  iron  wire. 

7124.  What  do  they  use  in  the  process  ? — I  should 
explain  that  they  have  to  clean  the  wire  after  annealing, 
and  they  use  for  tliat  purpose  strong  liquid  muriatic 
acid,  containing  about  31  per  cent,  of  hydrochloric 
acid  gas. 

7125.  Is  that  used  in  large  quantities  ? — I  believe 
that  the  consumption  there  is  about  15  tons  of  liquid 
muriatic  acid,  which  is  equal  to  about  A\  tons  of 
hydrochloric  acid  gas. 

7126.  In  what  form  does  that  muriatic  acid  leave 
the  works  ? — A  portion  of  it  is  convei'ted  into  chloride 
of  iron,  and  a  portion  is  volatilised  and  passes  into 
the  air. 

7127.  At  any  rate,  a  considerable  quantity  of  muri- 
atic acid  finds  its  way  into  the  air  from  those  wire 
works  ? — Yes,  it  does  ;  and  it  has  had  the  effect  of 
destroying  vegetation  in  Phillips's  Park. 

7128.  Do  you  ascribe  the  damage  done  in  Phillips's 
Park  to  those  wire  works  ? — Not  altogether  ;  but  it 
has  been  proved  to  be  as  I  have  stated,  and  Messieurs 
Johnson,  I  believe,  although  I  am  not  in  possession  of 
all  the  details  of  the  case,  paid  300/.  for  the  damage 
done,  and  piomised  within  a  year  to  put  up  some 
arrangement  that  woiild  entirely  abate  the  nuisance. 

7129.  We  have  been  informed  that  there  were  wire 
works  at  Warrington  ;  do  you  know  whether  at  those 
works  muriatic  acid  is  used  in  the  same  way  ? — Y'es  ; 
I  am  told  that  it  is  supplied  from  Widnes,  and  I  know 
that  there  are  at  Birmingham  some  galvanising  works, 
and  they  use  a  large  quantity  of  pure  muriatic  acid. 

7130.  Do  you  mean  to  say  that  it  escapes  from  those 
works  ? — Yes,  I  believe  some  of  it  does. 

7131.  Would  you  recommend  that  those  works 
should  be  put  under  inspection  in  order  to  prevent 

39887.  M 


that  escape  ? — Yes.    I  think  the  public  should  have  Mr. 
protection  in  this  case  also.    I  think  the  inspector    D.  B.  Hewitu 

ought  to  have  power  to  go  over  the  works  and  see   

that  no  damage  is  done.  1877. 

7132.  I  think  you  stated  that  you^ad  tried  the  plan 
of  using  lime  water  in  or^der  to  secure  the  condensa- 
tion of  the  last  traces  of  muriatic  acid  ? — Yes. 

7133.  Did  you  find  that  plan  answer  ? — We  found 
that  the  escape  was  rather  more.  Dr.  Hobson  tiieci 
the  same  experiment  and  we  compared  the  results, 
which  agreed. 

7134.  Did  you  give  the  plan  a  fair  trial  ? — Yes  ;  we 
fed  the  tower  with  milk  of  lime  for  24  hours  con- 
tinuously, and  Ave  tested  it  before  commencing,  under 
the  same  conditions  as  to  the  time  of  roasting,  and 
after  Ave  gave  over,  and  we  found  that  both  before  and 
after  it  was  rather  less  than  during  the  operation. 

7135.  So  that  the  lime  Avater  condensed  less  acid 
than  water  alone  did  ? — That  Avas  the  absolute  result 
that  Ave  got,  and  avo  repeated  the  experiments  two  or 
three  times  in  order  to  satisfy  ourselves. 

7136.  (Professor  Roscoe.)  Is  it  in  your  opinion 
possible  for  manufacturers  in  general  to  adopt  the 
process  that  we  haA-e  heard  Colonel  Gamble  proposed 
to  do  at  St.  Helen's,  and  not  permitting  any  acid  to  run 
away  from  the  works  ? — In  works  that  use  "  open 
roasters"  they  Avould  have  very  gi-eat  difficulty  in 
doing  anything  of  the  kind,  because  the  muriatic  acid 
gas  mixing  with  the  products  of  combustion  is  very 
dilute ;  and  Ave  have  therefore  to  make  a  large 
quantity  of  weak  acid,  containing  only  about  150 
grains  of  muriatic  acid  to  the  gallon  of  water,  and  it 
would  be  difficult  to  pump  it  back. 

7137.  Would  you  say  that  it  was  impossible? — 
With  the  present  appliances  I  am  afraid  that  it  is.  We 
cannot  pump  back  a  large  quantity  of  weak  acid 
Avithout  great  additional  expense,  and  there  is  no 
pump  Avhich  will  long  resist  the  action  of  this  Aveak 
acid. 

7138.  Do  you  mean  to  say  that  it  would  be  impossible 
because  of  the  additional  charge  upon  the  works  ? — It 
would  be  a  very  great  charge  upon  the  salt  cake  if 
we  Avere  to  neutralise  all  the  liquid  acid.  If  the 
Government  could  insure  us  a  given  price  for  our 
material  we  could  do  anything.  I  mean  in  order  to 
make  the  thing  pay. 

7139.  Do  you  think  that  the  evolution  of  sulphu- 
retted hydrogen  in  rainy  weather  from  the  acid  on  the 
waste  heaps  round  a  large  district  such  as  Widnes  and 
St.  Helen's  Avould  cause  a  considerable  nuisance  or 
not  ? —  I  believe  that  some  people  might  think  it  so, 
and  I  think  there  would  be  a  slight  smell  of  sulphu- 
retted hydrogen,  but  not  anything  like  Avhat  rises 
from  the  present  practice  of  running  the  acid  into  the 
brook. 

7140.  You  have  paid  considerable  attention  I,  believe, 
to  the  escape  of  chlorine  Avith  a  view  to  restricting 
it  ?— Yes. 

7141.  Is  it  practicable  to  adopt  a  process  by 
which  the  escape  of  chlorine  in  the  ordinary  process  of 
making  bleaching  powder  can  be  prevented  ? — -I  think 
that  such  a  process  is  adopted  in  many  Avorks  at  present, 
they  draw  the  waste  chlorine  through  a  chamber  A\diich 
is  charged  with  fresh  lime  by  means  of  some  vacuum 
apparatus. 

7 142.  You  have  stated  that  you  have  made  a  num- 
ber of  experiments  on  the  amount  of  sulphurous  gases 
escaping  from  the  exit  flue  of  the  chambers,  is  it 
])Ossiblc,  in  view  of  future  legislation,  to  fix  a  limit  to 
the  amount  of  escape  in  such  exit  flues  ?--I  think  that 
the  provisions  of  the  Act  of  1874,  for  the  present  at 
all  CA'Cnts,  are  far  better  than  naming  a.ny  limit, 
because  as  the  inspectors  and  the  manufacturers  gain 
experience,  we  may  attain  a  limit  in  a  few  years  that 
we  could  not  attain  now. 

7143.  {Professor  Abel.)  You  have  stated  that  you 
have  seen  Avaste  so  laid  down  as  not  to  be  a  nuisance; 
is  it  not  your  opinion  that  that  could  be  done  Avithout 
difficulty  ? — There  is  always  some  difliculty,  but  it  is 
such  as  can  be  overcome  by  care. 

7144.  In  order  to  diminish  noxious  vapours,  do  you 
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j^^j.  think  there  would  be  any  practical  difficulty  in  laying 
D.  B.  Hewitt,   down  waste  so  as  not  to  be  a  nuisance  ? — I  think  it  is 

 ■         quite  practicable. 

20  Feb.  1877.       7145.  You  have  also  stated  that  if  it  were  enacted 
'  that  sulphur  should  be  recovered  it  would  have  the 

effect  of  closing  many  works  ;  do  not  you  consider  that 
the  yellow  hquor  passing  away  may  be  dealt  with  ? — 
In  some  places  it  might ;  where  muriatic  acid  was 
cheap,  and  where  there  was  a  means  of  making 
sulphurous  acid,  and  especially  where  the  waste  can 
be  laid  on  a  basin  of  clay  as  it  is  at  St.  Rollox,  where 
all  the  drainings  can  be  quickly  collected  at  one  point ; 
but  if  laid  on  gravel,  or  on  sand,  where  there  was  no 
proper  basin  to  receive  them,  the  drainings  would  run 
in  so  many  different  directions  that  there  would  be 
very  great  difficulty  in  it. 

7146.  Still,  in  most  instances,  are  you  not  of  opinion 
that  the  yellow  liquor  might  be  dealt  with  ? — Where 
the  waste  is  laid  down  in  the  vicinity  of  works  I  think 
it  possible  that  it  might  be,  but  there  is  a  great  deal  of 
waste  taken  away  from  the  works. 

7147.  With  regard  to  your  own  particular  waste,  is 
it  not  probable  that  your  practice  of  putting  it  into  the 
river  will  speedily  be  put  a  stop  to  ? — Yes. 

7148.  Do  you  apprehend  no  difficulty  in  dealing 
with  the  waste  then  ?• — I  think  we  may  have  a  difficulty, 
but  we  hope  to  be  able  to  overcome  it.  We  have  land 
of  our  own,  but  if  we  had  not,  we  might  have  very 
serious  difficulty,  as  landowners  are  very  chary  of 
allowing  land  in  our  neighbourhood  to  be  let  for  that 
purpose. 

7149.  At  the  present  time  a  portion  of  your  waste 
is  disposed  of  upon  waste  land,  is  it  not  ? — Yes  ;  and  a 
considerable  portion  is  carted  away,  and  is  used  for 
different  purposes  in  the  neighbourhood. 

7150.  And,  so  far  as  you  know,  that  portion  is  not 
considered  a  nuisance  ? — I  have  smelt  it  along  the 
road  Avhen  a  little  of  it  fell  off  in  the  same  way  that 
gas  lime  will  do  when  carted  about. 

7151.  I  mean  in  the  actual  utilisation  of  it  ? — I  am 
not  aware  of  it  being  a  nuisance. 

7152.  Do  you  consider  that  the  practice  of  diluting 
the  gases  in  the  chimney  by  allowing  air  to  pass  into 
the  chimney  is  not  only  not  an  evasion  of  the  Act  but 
the  right  course  to  be  pursued  ? — Where  the  quantity 
sent  out  from  the  works  is  not  more  than  five  per 
cent.  I  think  it  is  quite  the  right  course  to  take.  If 
the  degree  of  dilution  in  the  chimney  is  over  0'2  I 
think  it  is  right  to  admit  air  and  dilute  it.  It  is  an 
unscientific  method,  but  in  that  case  it  would  be  the 
best  practical  means  known  for  attaining  the  object. 

7153.  As  far  as  your  experience  goes,  is  the  exist- 
ing system  of  inspection  sufficient  in  your  opinion  to 
cope  in  a  satisfactory  manner  with  the  work  which  is 
involved  in  carrying  out  the  recent  Acts  ? — I  do  not 
think  j;hat  one  inspector,  such  as  is  attached  to  the 
districts  of  St.  Helen's  and  Widnes,  can  be  fairly 
expected  to  get  through  the  amount  of  work  which  is 
necessary  to  be  done  under  the  new  Acts.  I  am 
perfectly  sure  that  if  you  overwork  a  man  it  is  a 
mistake. 

7154.  (^Admiral  Hornby.)  I  think  you  come  before 
us  more  as  representing  Messieurs  Bealey  and  Com- 
pany, great  bleachers,  than  as  chemical  manufac- 
turers ? — I  have  not  come  voluntarily  at  all.  I  came 
at  the  request  of  the  secretaiy  of  the  Commission.  I 
did  not  volunteer. 

7155.  I  mean  that  Mr.  Bealey  may  be  regarded 
more  as  a  bleacher  than  an  alkali  manufacturer  ? — Yes  ; 
we  decompose  120  tons  of  salt  a  week,  which  is  small 
compared  with  many  other  works. 

7156.  The  works  are  more  particularly  carried  on 
as  bleaching  works,  are  they  not  ? — No,  not  at  all ; 
they  were  originally  bleach  works,  but  we  have  been 
making  chemicals  for  nearly  80  years. 

7157.  They  are  not  so  now  ? — No  ;  we  sell  a  large 
proportion  of  our  chemicals  now ;  in  fact,  Avhat  we  use 
is  not  a  30th  part  of  what  v,''e  make. 

7158.  You  liave  said  that  in  the  course  of  37  years 
you  have  not  been  sued  for  damages,  and  that  there 
has  been  only  one  complaint ;  but  have  you  not  heard 


of  remonstrances  from  Lord  Wilton's  agent  ?— We 
have  received  some  letters  from  Lord  Derby's  agent, 
but  Lord  Wilton's  agent  has  never  complained  of  our 
works  since,  I  believe,  some  year  between  the  year 
1854  and  1863  ;  there  was  some  correspondence  at 
that  time  which  I  have  here. 

7159.  You  believe,  as  I  understand,  that  both  the 
Acts  have  done  a  great  deal  of  good.  You  say  that 
even  the  Act  of  1874  has  not  injured  the  interests  of 
the  manufacturers  ? — Yes.  I  have  said  that,  taking 
the  Act  of  1874,  I  think  it  has  had  the  effect  of 
turning  the  attention  of  the  manufacturer  to  the 
manufacture  of  oil  of  vitriol  in  a  more  detailed  way, 
which  was  not  the  case  before.  I  think  also  that 
many  of  the  more  recently  built  works  have  benefited 
greatly,  as  the  inspector  is  willing  to  communicate 
what  he  knows  to  be  the  best  practicable  means,  so 
that  a  man  who  commences  with  very  little  experience 
may,  by  attending  to  the  inspector's  admonitions, 
gradually  bring  his  works  to  a  state  of  comparative 
perfection. 

7160.  Thinking,  as  you  do,  that  the  Act  of  1874 
has  not  yet  had  a  fair  trial,  and  you  are  in  favour  of 
its  being  continued,  do  you  believe  that  if  it  is  con- 
tinued, and  inspection  is  properly  carried  on,  it  will 
liave  the  effect  of  bringing  the  bad  works  up  to  the 
level  of  the  good  ones  ? — I  hope  that  that  will  be 
the  effect,  especially  if  it  is  extended  to  the  works 
that  do  the  damage.  As  long  as  glass  works  are 
allowed  to  send  60  tons  of  sulphuric  acid  into  the 
air  every  week  I  do  not  know  how  people  can  be  free 
from  damage. 

7161.  You  have  stated  that  there  are  two  small 
works  in  the  north-east  of  Manchester,  which  works 
are  not  under  inspection  ;  did  you  allude  to  manure 
works  ? — No  ;  two  small  alkali  works,  but  they  are 
under  inspection. 

7162.  You  have  stated,  I  think,  that  there  were 
two  alkali  works,  and  other  works  there  ? — There  is 
a  very  large  number  of  works  in  the  north-east  of 
Manchester.  There  are  alum  works,  manure  works, 
sulphate  of  ammonia  works,  and  there  are  tar  distilling 
works,  and  a  bisulphide  of  carbon  works,  which  pro- 
duces one  of  the  most  awful  stenches  that  can  be 
imagined. 

7163.  You  are  clearly  of  opinion,  are  you  not,  that 
those  works  and  manure  works  should  come  under 
inspection  ? — Yes  ;  if  the  public  require  protection 
from  chemical  works  they  should  not  merely  get  it 
from  alkali  works. 

-  7164.  Is  there  any  restriction  with  regard  to  the 
number  of  hours  during  which  workmen  may  labour 
in  the  bleach  works  ? — Yes,  there  is  a  restriction  ; 
we  are  under  the  ordinary  Factory  Act. 

7165.  But  the  alkali  works  are  not  under  any 
lestriction,  are  they  ? — Yes,  they  are  to  a  certain 
extent  ;  that  is  to  say,  we  cannot  employ  women  and 
children  after  a  certain  hour,  only  adult  men. 

7166.  What  do  you  say  with  regard  to  Sunday.' — 
There  is  as  little  as  possible  done  on  Sunday ;  there 
is  only  a  small  per-centage  of  our  men  employed,  but  I 
have  had  to  increase  the  Sunday  work  since  I  under- 
took the  management  of  our  works.  Mr.  Bealey 
always  had  a  strong  objection  to  Sunday  work,  but 
I  found  that  there  were  certain  operations  which  if 
not  carried  on  through  the  Sunday  the  effect  was  that 
we  never  could  keep  right,  and,  therefore,  I  had,  to 
a  certain  extent,  to  increase  the  Sunday  work. 

7167.  Would  you  think  it  an  unfair  thing  that 
chemical  works  should  be  reduced  on  Sundays  to  the 
minimum  hours  of  labour  ? — It  is  our  interest  to  give 
our  men  one  day's  rest  in  seven,  and  a  great  many 
of  our  men  go  away  on  Saturday  afternoon. 

7168.  Do  you  think  that  it  would  be  to  the  ultimate 
loss  of  the  manufacturers  if  they  did  so  ? — I  think 
there  should  be  some  restriction  placed  upon  it. 
Certain  operations  require  attention  on  Sunday. 

7169.  {Ml-.  Wilhraham  Egerton.')  Your  works  are 
isolated  works,  are  they  not  ? — They  are  isolated  as 
far  as  the  chemical  works  go,  with  the  exception  of 
two  small  ones,  which  are  not  under  inspection,  but 
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which  placed  themselves  within  100  yards  o£  our  own. 
One  is  a  work  for  the  purpose  of  manufacturing  nitric 
acid,  tin  solutions,  and  dye  solutions ;  and  very  fre- 
quently we  can  see  the  red  fumes  from  those  works. 
Of  course  their  operations  are  small,  and,  therefore, 
I  do  not  wish  to  say  that  they  do  any  damage,  nor 
throw  any  share  of  the  blame  that  ought  to  fall  upon 
us  upon  them.  I  merely  say,  with  respect  to  them, 
as  I  do  with  regard  to  other  works,  that  I  think  the 
public  have  a  right  to  expect  that  they  should  be 
placed  under  inspection. 

7170.  You  say  you  have  never  been  sued  for  dama- 
ges ;  but  if  your  works  had  been  in  one  gi'onp,  possibly 
you  might  have  been,  might  you  not  ? — I  think  it  is 
less  likely  that  we  should  be  sued  for  damages  if  they 
were  part  of  a  group  than  if  they  stood  alone. 
•  7171.  If  they  formed  part  of  a  group,  and  supposing 
you  had  been  doing  your  duty  and  preventing  the 
escape  of  noxious  gases,  but  you  had  a  neighbour  who 
did  not  comply  with  the  Act,  you  might  then  be  sued, 
might  you  not  ? — Yes ;  and,  in  that  case,  we  might 
be  put  to  much  expense  and  trouble  in  establishing 
our  innocence. 

7172.  Being  isolated  works,  you  have  a  greater 
advantage,  have  you  not,  than  if  your  works  were  in 
close  proximity  to  other  works  ? — I  think  it  cannot 
be  called  an  advantage  to  be  the  sole  person  in  the 
neighbourhood  who  is  supposed  to  cause  the  nuisance. 
If  the  gas  people  make  a  stink  it  is  said  to  be  Bealey's 
works,  and  if  it  is  the  tin  solution  makers,  it  is  again 
said  to  be  Bealey's  works. 

7173.  How  often  does  the  inspector  visit  your 
works  ? — Not  very  often  ;  sometimes  a  dozen  times  a 
year  and  sometimes  15  times.  Whenever  there  is 
anything  wrong  he  comes  frequently.  But  we  have 
adopted  a  plan  which  I  think  all  manufacturers  might 
adopt,  and  it  is  this  :  we  keep  a  daily  record  of  our 
tests,  and  that  is  open  to  the  inspector.  We  consider 
that  we  are  bound  to  keep  such  a  record  just  in  the 
same  way  as  a  person  who  sells  poison  should  keep  a 
record  of  the  poisons  sold,  and  I  have  no  objection 
to  the  inspector  coming  in  and  seeing  our  record. 

7174.  Is  that  a  self-registering  apparatus,  or  an 
apparatus  which  is  approved  of  by  the  inspector  as  a 
proper  test  for  the  gases  you  examine  ? — It  is  not. 
I  should  explain  that  we  employ  a  chemist,  whose 
duty  it  is  to  examine  the  chimneys  daily  and  report 
to  me,  and  if  I  did  not  get  his  report  in  the  morning, 
I  should  inquire  why  he  had  not  done  his  duty,  and 
should  see  that  it  was  done.  That  is  a  plan  adopted 
by  us  independently  of  legislation,  which  we  com- 
menced in  the  year  1871,  and  we  did  so  because  we 
thought  we  had  suffered  injustice  from  the  occasional 
visits  of  the  inspector.  In  his  report,  his  visits  being 
few,  he  represented  a  much  higher  average  escape 
thau  the  true  working  average.  He  came  and  found 
out  that  something  was  wrong,  and  I  thought  it  better 
to  find  it  out  myself. 

7175.  Does  it  entail  much  expense  upon  you  ? — Our 
laboratory  forms  a  considerable  item  of  cost. 

7176  {  Chairman.')  Do  you  suppose  that  if  the  in- 
spectors were  withdrawn,  the  laboratory  would  be  a 
certain  advantage  ? — We  should  still  consider  that  it 
would  as  far  as  our  interests  were  concerned. 

7177.  {Mr.  Wilbraham  Egerton.)  Where  does  the 
inspector  who  visits  your  works  reside  ? — Dr.  Hobson 
resides  at  Eccles.  He  has  a  large  scattei'ed  district  to 
inspect ;  he  has  to  travel  long  distances,  and  we  never 
know  when  he  is  coming  ;  he  enters  the  works  when 
I  am  not  aware  of  it,  and  I  frequently  do  not  know 
of  his  having  been  on  the  works  until  he  has  gone. 

7178.  If  he  had  to  inspect  a  number  of  works,  do 
you  think  there  would  be  work  enough  for  him  to  do 
in  the  neighbourhood  of  Manchester  without  travelling 
over  a  larger  area  ? — I  am  afi'aid  it  is  very  likely  that 
the  inspector  will  find  that  some  of  these  works  will 
give  him  more  trouble  than  the  alkali  works  have 
done. 

7179.  Do  you  think  that  the  time  has  come  when 
the  last  Act  should  be  construed  strictly  ? — I  think 
the  last  Act  is  now  construed  very  strictly. 
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7180.  I  mean  as  to  the  adoption  of  the  "best 
practicable  means.'"' — Yes;  and  also  as  to  the  0'2   D.  B.  Hewitt. 
clause.   

7181.  What  do  you  say  with  regard  to  other  gases  ?  1^77. 
— The  inspector  has  never  ceased  te  make  his  inspec- 

tions  whenever  there  was  cause.  I  am  certain,  from 
the  communications  you  have  had  from  Dr.  Hobson, 
and  from  what  I  have  read  in  the  published  reports, 
that  Dr.  Hobson  has  diminished  the  escape  of  sul- 
phurous acid  very  enormously. 

7182.  In  your  opinion  he  has  carried  out  the  Act 
strictly  ? — I  think  so.  He  has  to  use,  and  I  think  all 
inspectors  have  to  use,  a  good  deal  of  discretion  and 
great  tact,  and  to  command  their  temper,  and  they 
require  to  have  considerable  experience  of  the  matters 
which  they  have  to  deal  with.  It  does  not  do  to  take 
a  manufacturer  on  the  wrong  side ;  he  has  many 
difficulties  to  contend  with,  and  much  more  can  be 
accomplished  by  patience  and  a  little  gentle  pressure 
than  by  more  violent  measures.  I  think  that  the 
most  sensible  men  are  better  led  than  driven. 

7183.  Supposing  cases  of  damage  were  to  arise,  do 
you  think  that  the  roanufacturers  should  have  the 
power  of  removing  an  action  at  once  to  a  higher 
court,  and  thereby,  as  in  the  case  of  a  man  of  small 
means,  practically  render  justice  very  difficult  to 
obtain  ? — I  should  not  object  to  abolish  that  power, 
if  there  was  a  full  right  of  appeal  upon  the  merits  of 
the  case,  in  fact  if  you  adopted  the  clause  in  the 
Rivers  Pollution  Bill. 

7184.  Would  it  be  fair,  do  you  think,  to  adopt  the 
clauses  in  the  Agricultural  Holdings  Act  of  1875, 
where  in  a  question  of  compensation  between  landlord 
and  tenant  the  appeal  is  to  the  county  court,  where 
the  appeal  is  final,  except  that  the  judge  of  the  county 
court,  at  the  request  of  either  party,  may  state  a 
special  case  for  the  judgment  of  a  higher  court  ? — I 
think  not.  I  think  it  places  both  parties  at  the  mercy 
of  a  man  who  might  be  a  little  crotchety.  I  think  it 
is  a  great  advantage  to  get  the  truth  established,  and 
that  while  the  county  court  might  hear  these  cases, 
there  should  be  a  full  power  of  appeal  so  that  justice 
should  be  done. 

7185.  What  I  wanted  to  know  was  whether  you 
thought  that  the  judges  of  the  county  court  would  be 
a  sufficiently  good  tribunal  for  all  questions  merely  of 
fact,  and  not  of  law  ? — I  am  not  prepared  to  answer 
that  question,  but  I  should  much  prefer  that  either 
party  have  the  option  of  going  into  the  question  of 
fact  in  the  higher  court ;  if  it  was  not  either  party's 
interest  to  go  into  the  facts  again,  they  would  not  do 
so. 

7186.  The  question  is  whether  the  appeal  to  the 
county  court,  with  reference  to  questions  of  fact, 
should  be,  as  it  is  in  the  Agricultural  Holdings  Act, 
final  ? — I  believe  that  the  Agricultural  Holdings  Act 
has  been  a'*  a  matter  of  fact  very  little  tested,  and  I 
cannot  give  an  opinion  upon  it,  the  Act  has  been  in 
many  cases  not  tried,  as  many  landlords  have  con- 
tracted themselves  out  of  its  provisions. 

7187.  {Chairman.)  I  suppose  that  the  facts  con- 
nected with  the  trial  of  cases  with  reference  to  your 
works  are  less  simple'  than  those  connected  with 
questions  of  agricultural  damage  ? — Yes,  and  that  I 
think  is  the  difficulty  of  leaving  it  to  the  county  court 
judges.  In  many  instances  there  would  be  no  in- 
justice in  it,  but  the  great  difficulty  with  reference  to 
the  county  court  judges  arises  from  the  different 
practice  of  the  different  men.  One  county  court 
judge  may  have  a  fad  about  one  thing,  and  another 
man  may  have  a  fad  about  another,  and  he  carries 
it  very  often  insensibly  into  his  judgments. 

7188.  Do  you  think  that  at  the  present  time  there 
are  no  means  of  recovering  the  sulphurous  acid  which 
escapes  into  the  air  from  the  burning  of  coal  ? — I  have 
no  knowledge  of  any  process  having  been  adopted  for 
that  purpose.  The  tables  will  show  that  the  sul- 
phurous acid  passes  through  the  towers  after  the 
washing  operation,  so  that  the  washing  process  which 
has  been  suggested  in  the  farmers  interest  does  not 
remove  a  large  portion.    Muriatic  acid  is  a  soluble 
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Mr.  gas,  but  sulphurous  acid  is  very  insoluble.  I  cannot 
I).  B.  Hewia.  account  for  the  fact,  and  I  should  not  have  expected 

  it  d  priori,  until  I  had  made  these  investigations.  I 

20  Feb.  1877.    should  have  expected  that  the  washing  would  have 
removed  a  great  deal  of  the  acid. 

7189.  {Mr.  JVilbraham  Egerton.)  Do  you  think  it 
would  be  a  great  advantage  to  vegetation  if  the  carbon 
could  be  rem.oved  ? — I  do  not  think  it  would  be  of  the 
least  advantage.     I  do  not  wish  to  speak  quite  so 

The  witne 


strongly  as  that,  but  it  would  not  be  of  very  much 
advantage  to  vegetation.  Pure  carbon  has  very  little 
bad  effect  upon  plants, 

7190.  Does  not  it  choke  up  the  pores  of  the  plants  ? 
— The  pores  of  the  plants  might  possibly  be  a  little 
choked  up,  but  the  pores  are  generally  on  the  under 
surface  of  the  leaves,  and  practically  speaking  they  do 
not  suffer  much, 

withdrew. 


Mr.  John  Glover  examined. 


7191.  {Chairmu7i.)  You  have  been  for  a  long  time 
chemist  manager,  and  managing  partner  of  alkali 
works  near  Newcastle  ? — Yes. 

7192.  And  you  are  the  inventor,  I  believe,  of  the 
apparatus  which  is  known  by  the  name  of  the  G-lover 
tower  ? — Yes. 

7193.  How  long  has  it  been  in  operation  ? — I  began 
the  experiment  about  18  years  ago,  ljut  it  has  only  come 
into  general  use  among  alkali  makers  during  the  last 
seven  years.  Up  to  the  present  time  it  has  not  been 
very  extensively  adopted  by  manure  makers. 

7194.  Have  the  effects  which  have  been  produced 
been  good  ? — Yes  ;  by  Ihe  use  of  this  tower  the  econo- 
mical use  of  the  Gay  Lussac  tower  in  the  manufacture 
of  sulphuric  acid  was  rendered  generally  possible,  and 
pollution  of  the  atmosphere  by  the  fumes  evolved  in 
concentrating  sulphuric  acid  prevented.  Previous  to 
that  the  Gay  Lussac  apparatus  had  been  tried  in 
many  instances,  and  the  expense  of  concentrating  the 
acid  was  so  great  that  I  know  several  cases  in  which 
it  was  abandoned. 

7195.  We  wish  to  ascertain  what  your  opinion  is 
as  one  who  has  paid  great  attention  to  these  different 
processes,  with  regard  to  the  effect  of  the  present 
Acts,  and  as  to  the  desirability  of  any  extension,  iu 
point  of  severity,  of  those  Acts  in  the  interests  of  the 
manufacturers?-— Tlie  Act  of  1874  gave  the  inspectors 
power  to  examine  the  emissions  of  sulphuric  acid,  with 
a  view,  as  I  understand,  to  future  legislation.  During 
tlie  interval  from  1874  to  now  they  have  availed 
themselves  of  that  power,  at  least,  I  speak  for  myself. 
I  have  made  it  a  special  subject  to  ascertain  the 
amount  of  emission  from  the  sulphuric  acid  plant,  and, 
as  I  have  said  before,  I  think  the  time  has  now 
certainly  come  when  the  maximum  amount  could  be 
defined.  Witli  the  permission  of  the  Commission  I 
will  read  this  paper  which  I  have  prepared,  but  I  may 
first  mention  that  great  care  was  taken  to  obtain 
absolute  accuracy  in  these  chimney  tests.  I  used  three 
tubes,  the  last  one  being  filled  with  water,  coloured 
with  litmus,  and  in  any  case  in  Avhich  the  last  tube 
had  its  colour  changed  to  red  the  test  was  rejected, 
so  that  these  experiments  are  absolutely  accurate  for 
all  the  purposes  of  this  inquiry.  "  An  average  of  20 
"  tests  taken  from  the  flue  as  it  left  the  Gay  Lussac 
"  tower  and  before  it  joined  the  chimney,  and  made 
"  under  my  own  supervision  during  January  last, 
"  showed  0'503  of  a  grain  of  sulphuric  acid  per  cubic 
"  foot,  the  maximum  being  0'97,  and  minimum  0-17 
"  grains.  An  average  of  previous  tests  from  the 
"  same  flue  is  much  lower,  but  I  prefer  giving  those 
"  made  under  my  own  supervision,  although  oui 
"  sulphuric  acid  plant  at  the  time  was  not  working  at 
"  its  best."  I  mention  this  in  view  of  any  legislation 
that  may  determine  the  maximum.  "  I  am  of  opinion 
"  that  a  maximum  for  sulphuric  acid  could  now  be 
"  defined,  but  the  tests  would  have  to  be  taken  from 
"  the  flue  and  not  from  the  chimney.  This  I  base  on 
"  the  following  experiments."  From  these  you  will 
see  that  there  is  a  considerable  amount  of  sulphuric 
acid  also  emitted  from  coal.  "  A  chimney  containing 
"  nothing  but  the  products  of  combustion  from  coal, 
"  showed  on  an  average  of  many  tests  0*109  of  a 
♦•'  grain  of  sulphuric  acid  per  cubic  foot,  while  a 
"  chimney  containing  the  products  of  combustion 

from  a  portion  of  our  alkali  furnaces  (fired  with 
"  the  same  coal),  and  the  whole  of  our  acid-producing 


"  plant,  showed  only  0-050  of  a  grain  of  sulphuric 
"  acid  per  cubic  foot.  As  there  is  an  apparent  fallacy 
"  in  two  chimneys  burning  the  same  coal,  giving  such 
"  different  results,  I  must  explain  that  in  the  first  case 
"  the  chimney  was  draughting  engine  boilers,  where 
"  the  smallest  possible  excess  of  air  is  admitted  ;  but 
"  in  the  latter  a  very  large  excess  of  air  is  necessarily 
"  admitted  through  the  furnace  doors.  I  find  there 
"  is  also  a  notable  amount  of  sulphuric  acid  in  the 
"  latter  case  neutralised  by  the  alkahne  dust  given  off 
"  in  the  furnaces,"  a  fact  which  should  be  borne  in 
mind  and  placed  to  the  credit  of  alkali  makers.  "  The 
"  fact  that  such  neutralisation  takes  place  is  further 
"  proved  by  the  dust  taken  from  the  flues  of  our  soda 
"  ash  furnaces  being  always  sulphate  and  never  car- 
"  bonate  of  soda.  You  will  see  from  these  experi- 
"  ments  that  in  either  chimney  the  sulphuric  acid 
"  from  chambers,  which  can  be  controlled,  would  be 
"  interfered  with  by  the  sulphuric  acid  from  coal, 
"  which  cannot  be  controlled,  if  the  tests  were  taken, 
"  as  it  now  is  for  hydrochloric  acid."  You  will 
observe  that  those  experiments  in  this  paragraph  point 
plainly  in  the  direction  of  a  maximum  being  fixed  for 
the  emission  of  sulphuric  acid ;  that  is  to  say,  the 
amount  of  sulphuric  acid  per  cubic  foot.  I  am  aware 
this  amount  of  sulplmric  acid  from  coal  is  less  than 
that  given  by  Dr.  Angus  Smith  in  his  reports,  and 
what  other  manufacturers  in  testing  their  chimneys 
have  obtained,  but  I  have  arrived  at  this  result  after  ! 
many  very  careful  experiments,  experiments  extending  ' 
over  a  consecutive  period  of  12  hours,  and  taking  all 
the  precautions  which  I  have  named ;  the  coal  that 
was  burned  at  the  time  containing  about  1'6°/q  of 
sulphur.  These  facts  I  think  may  be  useful  to  those 
gentlemeii  who  think  the  results  too  low,  but  I.  give 
them  as  I  have  got  them,  and  I  cannot  make  them 
anything  else.  "  As  relates  to  hydrochloric  acid,  I 
"  believe  there  has  been  a  very  great  improvement  [ 
"■  during  the  last  three  or  four  years,  and  a  slight  j 
"  addition  to  the  Act  of  1874  is  all  that  is  now 
"  required.  The  addition  I  recommend  is  to  give  the 
"  cliief  inspector  power  to  lower  the  maximum  from 
"  time  to  time  when  he  finds  that,  say,  10  per  cent. 
"  of  those  decomposing  common  salt  have  effected  a 
"  permanent  reduction  of  the  maximum,  giving  any- 
"  one  power  of  appeal  to  the  Secretary  of  the  Local 
"  Government  Board,  or  it  might  be  to  some  law 
"  officer  or  court."  I  think  the  evidence  which  the 
Commissoners  have  previously  obtained  will  show  that 
there  has  been  an  improvement  since  1874,  and  I  j 
recollect  that  the  result  of  the  evidence  given  at  | 
Tynemouth  and  Newcastle  by  about  30°/^  of  the  | 
witnesses,  was  that  there  had  been  a  great  improve-  j 
ment ;  but  that  evidence  which  admitted  that  there 
had  been  a  great  improvement  during  the  last  few 
years  attributed  it  to  the  fact  that  less  common  salt 
had  been  decomposed,  but  the  fact  is  that  there  has  j 
been  more  decomposed  in  the  Tyne  district  than  I 
formerly.  Also  nearly  40  per  cent,  of  the  witnesses 
attributed  the  great  damage  that  has  been  done  of 
recent  yeai^s,  to  the  copper  works.  I  am  borne  out 
by  these  facts  in  saying  that  there  should  be  no 
alteration  except  that  which  I  have  named,  and  that  j 
I  think  is  going  upon  the  lines  of  the  Act  of  1874,  ) 
which  states  that  the  best  practicable  means  should 
be  used,  and  it  is  simply  carrying  out  that  idea,  which 
is  a  very  good  one.    I  would  have  every  confidence 
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in  the  inspector  so  long  as  he  discharges  the  duties 
of  his  office  with  the  judiciousness  he  has  hitherto 
done.  Such  a  power  might  be  used  tyrannically.  It 
would  be  a  great  power. 

7196.  In  the  case  of  the  alkali  works  you  would 
recommend  the  best  practicable  means  to  be  adopted 
only  as  to  the  maximum  clause  ? — Quite  so.  "  After 
"  long  and  close  observation  I  do  not  believe  that  any 
*'  injury  is  done  to  land  at  a  distance  by  escapes  from 
"  furnace  doors,  or  parts  of  the  apparatus,  but  that 
"  such  escapes  expend  themselves  in  or  close  to  the 
"  works."  The  fact  that  men  continue  to  live  in  the 
midst  of  it  shows  that  however  irritating  it  may  be 
to  strangers,  when  it  is  diffused  over  a  moderate  space, 
it  cannot  be  very  intense  in  its  character.  "  As  I 
"  believe  that  all  or  nearly  all  the  injury  to  land 
"  comes  from  accidents  to  or  careless  working  of 
"  the  acid-producing  plant,  I  hold  that  it  is  impera- 
"  tive  on  manufacturers  to  bear  the  consequences  of 
"  their  own  accidents  or  carelessness  of  their  servants 
"  by  striving  to  devise,  if  possible,  such  apparatus  as 
"  shall  provide  for  such  escapes.  I  see  many  diffi- 
"  culties  in  the  way  of  realising  this  idea,  but  I  am 
"  now  busy  with  an  apparatus  to  test  it.  As  no 
"  possible  amount  of  inspection  could  discover  or 
"  control  accidental  or  careless  emissions  of  acids, 
"  with  the  unerring  certainty  required,  I  see  no  need 
"  to  increase  the  number  of  inspectors,  but  I  think 
"  they  should  have  an  assistant  to  aid  in  taking  and 
"  testing  samples.  I  entirely  dissent  from  the  pro- 
"  position  that  assessors  or  assistants  to  the  inspector 
"  should  be  appointed  to  determine  or  judge  of  the 
"  efficiency  of  any  plant,  as  I  would  simply  hold  each 
"  manufacturer  responsible  for  results  alone.  Then 
"  with  regard  to  tank  refuse,  so  far  as  I  am  aware 
"  there  is  no  perfect  and  complete  solution  to  tliis 
"  difficulty  except  by  its  deposit  on  the  bottom  of  the 

sea,  and  I  ^hink  a  most  searching  investigation 
"  should  determine  the  possibility  or  impossibility  of 
"  so  disposing  of  it.  Wherever  or  however  deposited 
"  on  land  the  nuisance  from  it  will  always  be  one 
"  of  degree.  Allowing  acids  to  come  into  contact 
"  with  tank  refuse  ought  to  be  pi'c vented,  even  by 
"  neutralising  the  acids,  if  no  less  expensive  means 
"  are  available.  I  know  of  no  process  by  which  tank 
"  refuse  can  be  treated  to  profit  if  we  give  its  proper 
"  value  to  hydrochloric  acid,  but  drainage  from  tank 
"  heaps  may  be  rendered  iunocuous  by  treatment  with 
"  a  metallic  salt  or  oxide,  as  has  been  done  at  the 
"  Tyne  Alkali  Co.'s  works  for  some  time.    If  informa- 

tion  on  ash  and  sulphur  in  coals  is  desired  I  can 
"  give  it,  also  a  very  limited  amount  of  information 
"  on  washing  coal,  and  amount  of  sulphur  in  such 
"  coals,  coke  made  from  it,  and  sulphur  removed  by 
"  such  treatment.  It  may  be  useful  to  know  that 
*'  the  oil  of  vitriol  given  off  by  the  coal  used  in  the 
"  manufacture  of  alkali  is  about  double  the  amount 
"  of  hydrochloric  acid  given  off  at  the  0-2  maximum." 

7197.  (  Viscount  Midleton?)  Do  I  rightly  understand 
it  to  be  your  opinion  that  these  towers  could  be  applied 
to  all  works  producing  sulphuric  acid  ? — To  all  works 
manufacturing  sulphuric  acid  most  decidedly. 

7198.  Could  they  be  applied  to  coke  ovens  for 
instance  ? — They  are  applicable  only  to  works  manu- 
facturing sulphuric  acid,  not  to  furnaces  producing 
sulphuric  acid  by  the  combustion  of  coal. 

7199.  {Earl  Percij.)  You  say  that  as  regards  hydro- 
chloric acid  thei'e  has  been  a  very  great  improvement 
during  the  last  three  or  four  years,  do  you  extend  that 
remark  to  Lancashire,  or  do  you  confine  yourself  to  the 
Tyne  ? — To  the  Tyne ;  I  do  not  mean  by  tho,t  to 
imply  that  Lancashire  has  not  improved. 

7200.  You  recommend  tliat  the  chief  inspector 
should  have  power  to  lower  the  maximum  from  time 
to  time  when  he  finds  that,  say  10  per  cent,  of  those 
decomposing  common  salt  have  effected  a  permanent 
reduction  of  the  maximum  ;  would  not  that  lead  manu- 
facturers rather  to  confine  themselves  to  that  which 
was  positively  required  by  law  rather  than  to  desire  to 
reduce  it  further  ? — I  think  not.  We  are  all  striv- 
ing, at  least  the  best  amongst  us  are  striving,  to  pro- 
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duce  the  best  possible  results,  and  I  think   there        j  qi^^^ 

arc  fully  10  per  cent,  of  the  manufacturers  of  this  '    "  _!  

country  who  will  continue  to  do  so  however  low    20  Eeb.  1877. 

the  maximum  may  be  fixed.    Those  who  are  not  con-  

scientious  and  who  have  no  desire  to  carry  on  their 
work  in  that  manner  ought  to  be  compelled  to  so  carry 
on  their  work.  So  long  as  10  per  cent,  can  do  it,  it  is 
a  proof  that  the  other  90  per  cent,  can  do  it,  and  the 
90  per  cent,  should  be  compelled  to  use  the  "best 
practicable  "  means. 

7201.  When  you  say  that  a  searching  inquiry 
should  be  made  to  determine  the  possibility  or  impos- 
sibility of  disposing  of  tank  waste  at  the  bottom  of  the 
sea  there  can  be  no  doubt,  I  suppose,  that  in  many 
places  it  is  absolutely  impossible  so  to  dispose  of  it  ? — 
Not  having  a  knowledge  of  the  principal  districts  that 
produce  waste  I  have  not  that  intimate  knowledge 
which  would  enable  me  to  answer  the  question.  I 
could  not  say  whether  it  can  be  so  disposed  of  or  not.  I 
know  it  can  be  so  disposed  of  on  the  Tyne. 

7202.  Then  you  say  allowing  acids  to  come  into 
contact  with  tank  refuse  ought  to  be  prevented,  do 
you  mean  by  law  ? — I  think  it  ought  to  be  prevented 
by  law. 

7203.  Do  you  think  it  could  be  prevented  by  legis- 
lative means  without  interfering  too  largely  witli 
manufacturers  ? — I  think  it  could. 

7204.  {Mi\  Stevenson.)  It  would  appear  that  in  your 
experiments  on  the  quantity  of  sulphuric  acid  escaping 
from  ordinary  smoke  chimneys  you  got  a  result  Avliich 
was  very  much  less  than  Dr.  Angus  Smith  got  ? — I 
believe  so. 

7205.  I  believe  we  have  had  evidence  from  Mr.  All- 
husen  that  his  figure  was  about  seven  times  as  large  as 
the  one  you  found.  Would  it  not  reconcile  these 
great  discrepancies  if  you  took  into  account  the  quan- 
tity of  air  passing  through  the  flues  in  different 
cases.  The  amount  of  air  varies  very  largely  in 
difl'erent  chimneys,  does  it  not? — In  those  cases  to 
which  I  refer  the  amount  of  dilution  with  air  would 
be  a  minimum ;  these  chimneys  were  all  being  fired 
with  Jukes'  furnaces.  I  should,  therefore,  expect  the 
minimum  amount  of  air  to  be  in  the  furnaces. 

7206.  Can  you  account  for  this  great  difference, 
with  a  similar  kind  of  furnace,  there  being  seven 
times  as  much  sulphur  in  the  one  case  as  the  other, 
except  on  the  supposition  that  the  quantity  of  air  has 
been  proportionately  greater  ? — Of  course  the  amount 
of  sulphur  in  the  coal  to  begin  with  would  have  a 
marked  effect.  The  amount  of  1"6  grains  per  cent, 
in  coal  is  a  very  common  amount,  but  I  have  made  an 
examination  of  coals  in  the  Newcastle  district,  the 
results  of  which  I  have  with  me,  in  which  I  have 
found  two,  three,  and  four  grains  of  sulphur  per  cent, 
of  coal. 

7207.  Y^'ou  say  the  sulphur  in  the  specimens  of  coal 
which  you  have  examined  ranged  from  about  11  to 
double  that  quantity,  but  that  would  not  account  for 
a  sevenfold  increase  in  the  quantity  of  sulphurous 
acid  ? — I  cannot  account  for  it.  I  have  given  the 
precautions  I  took  which  I  continued  over  a  lono- 
period. 

7208.  You  also  state  that  the  amount  of  oil  of 
vitriol  given  off  by  coal  used  in  the  manufacture  of 
alkali  is  about  double  the  amount  of  muriatic  acid 
given  off  at  the  0'2  maximum,  that  would  mean  0-4 
of  sulphuric  acid  in  coal  smoke  — Yes  ;  the  amount 
of  sulphuric  acid  would  be  about  double. 

7209.  Four-tenths  of  a  grain  in  a  cubic  foot  ? — Yes, 
with  smoke  in  a  similar  state  of  dilution. 

7210.  Your  experiments  show  ^Ltb  of  a  grain  of 
sulphuric  acid  per  cubic  foot  ? — In  the  coal  smoke  in 
a  chimney  containing  nothing  but  the  products  of 
combustion  from  coal.  The  amount  of  dilution  would 
affect  it.  The  same  chimney  in  which  we  might 
have  xyths  of  a  grain  of  hydrochloric  acid  contained 
at  the  same  time  -05  of  a  grain  of  sulphuric  acid, 
though  that  chimney  was  fired  with  the  same  coal 
that  gave  double  the  quantity  per  cubic  foot  in  another 
chimney. 

7211.  You  find  in  your  own  experience  a  very 
1  3 
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Mr.  J.  Glover,  great  range  of  results  in  regard  to  the  quantity  of  sul- 

  phuric  acid  per  cubic  foot  from  coal  ? — Varying  from 

20  Feb.  1877.    .Qg-r  .        .  ^-^^^^  |g  ^^^^  ^j^^n  double. 

7212.  With  regard  to  the  limit  for  the  escape  of 
hydrochloric  acid,  you  look  forward,  I  see,  to  the  limit 
being  reduced  some  day  from  y^gths  of  a  grain  to  some 
lower  figure  ? — I  do. 

7213.  But  woTild  you  propose  that  that  limit  which 
is  now  fixed  by  Act  of  Parliament  should  be  left  to 
the  discretion  of  the  inspector  ? — I  do  for  the  present ; 
we  have  only  had  two  years  in  which  to  make  efforts 
to  get  down  to  {\ihs  of  a  grain.  Many  of  us  have  got 
below^  that. 

7214.  Do  you  always  succeed  in  getting  below  it  ? 
— No ;  we  are  sometimes  not  below  it,  but  taking  the 
average  we  ai"e  far  below  it. 

7215.  What  sort  of  furnaces  are  yours? — Open 
furnaces. 

7216.  Is  not  it  easier  to  reach  that  limit  with  open 
furnaces  than  with  close  furnaces  ? — I  have  no  expe- 
rience with  close  furnaces. 

7217.  If  it  is  the  case  that  the  limit  is  more  easily 
reached  with  open  furnaces,  do  you  think  it  would  be 
fair  to  apply  a  rule  which  was  found  practicable  in 
one  kind  of  furnace,  which  say  10  per  cent,  of  the 
manufacturers  made  use  of,  to  another  kind  of  furnace 
which  suited  the  great  bulk  of  the  manufacturers  ? — 
With  the  discretion  of  the  inspector  the  maximum 
would  be  elastic ;  with  a  maximum  defined  by  law  it 
would  be  inelastic.  Your  objection  would  be  better 
met  by  my  plan  than  by  a  maximum  defined  by  law. 

7218.  Then  you  would  have  a  maximum  at  the  in- 
spector's discretion  for  one  kind  of  furnace,  and  another 
maximum  at  his  discretion  for  another  kind  of  furnace  ? 
— That,  in  my  view,  would  be  best. 

7219.  That  would  be  a  departure  from  the  principle 
of  legislation  which  has  hitherto  been  adopted,  would 
it  not  ? — I  am  not  aware  ;  there  may  be  instances  in 
which  such  a  discretion  is  allowed,  for  instance  "  the 
best  practicable  means"  of  the  1874  Act. 

7220.  You  are  aware  that,  under  the  Alkali  Act, 
with  regard  to  other  acids  than  muriatic  acid,  it  was 
provided  that  the  best  practicable  means  were  to  be 
used,  because  no  defined  limit  had  been  reached  which 
could  be  applied  with  the  authority  of  an  Act  of 
Parliament,  muriatic  acid  being  in  the  different  position 
of  having  a  limit  both  of  per-centage  of  condensation, 
and  also  of  dilution,  which  the  law  could  clearly  lay 
down  as  being  necessary  to  be  complied  with.  Would 
you,  in  addition  to  the  ascertained  limit,  impose  the 
further  obligation  of  using  the  best  practicable  means  ? 
— Yes.  My  proposition  is  to  carry  out  the  law  upon 
that  line.  Wliat  might  be  the  best  practicable  means 
with  an  open  roaster  might  not  be  the  best  practicable 
means  with  a  close  roaster. 

7221.  You  would  px'opose  that  that  should  be  done 
which  has  not  been  done  in  legislation  yet  ;  that  is  to 
say,  you  would  impose  a  standard  test,  and  require 
also  the  best  practicable  means  r — Seeing  that  we 
have  had  such  limited  time  to  bring  out  the  full 
capacity  of  the  Act  of  1874,  I  think  for  some  time 
such  discretionary  power  ought  to  be  given  to  the 
inspector. 

7222.  You  would  agree  that  the  time  has  not  yet 
come  when  Parliament  should  alter  the  standard  test  ? 
— I  think  the  time  has  not  come  yet  when  it  should 
be  altered  by  the  authority  of  the  Legislature  ;  but  at 
the  same  time,  to  meet  the  wishes  of  the  public,  I 
would  be  in  favour  of  such  a  provisional  power  being 
given  to  the  inspectors  as  that  which  I  have  suggested. 

7223.  {Professor  Roscoe.)  Is  it  your  opinion  that 
the  good  condensation  on  the  Tyne  is  due  to  the  use 
of  open  roasters  ? — I  have  no  experience  of  close 
roasters,  and,  therefore,  I  cannot  speak  of  the  one 
system  as  compared  with  the  other. 

7224.  Do  you  think  that  there  is  any  considerable 
escape  of  hydrochloric  acid  going  on  in  the  Tyne 
which  does  not  go  into  the  chimneys  from  the  pot 
condensers  ? — I  think  not. 

722o.  You  have  stated  that,  in  your  opinion,  a  limit 
might  be  placed  on  the  amount  of  acid  going  from  the 


sulphuric  acid  chamber,  can  you  suggest  what  that 
limit  should  be  ? — I  made  up  my  mind  that  if  I  was 
asked  that  question  I  would-  say  that  if  a  maximum 
were  to  be  fixed  a  maximum  of  one  grain  in  the  flue, 
taken  between  the  Gay  Lussac  and  the  junction  with 
the  chimney,  ought  to  be  the  very  lowest  that  ought 
to  be  insisted  upon  at  present. 

7226.  Are  you  aware  that  other  gentlemen,  whose 
opinions  upon  this  subject  we  have  heard,  have  stated 
that  such  a  limit  is,  in  their  opinion,  not  advisable  at 
present  ? — I  have  heard  that  stated,  but  I  do  not  agree 
with  it. 

7227.  You  do  not  think  that  the  Act  of  1874,  with 
the  provision  for  the  adoption  of  the  best  available 
means  is  sufficient  on  that  particular  point  ? — I  do  not 
know  how  that  Act  may  be  legally  interpreted. 
Supposing  the  inspector  finds  one  working,  say  at 
one  grain,  and  another  at  five  grains,  I  do  not  know 
whether  he  has  power  to  compel  the  five  grains  worker 
to  come  down  to  the  one  grain  worker ;  if  he  has  such 
power,  then  I  think  a  maximum  need  not  be  named 
at  present. 

7228.  You  think  that  the  naming  of  a  limit  of  one 
gram  per  cubic  foot  would  facilitate  the  inspection  ? — 
I  think  it  would  facilitate  the  inspection. 

7229.  ( Professor  Abel.)  You  consider  that  there 
would  be  no  formidable  practical  difficulty  in  securing 
the  condensation  of  sulphuric  acid  within  such  a  limit 
as  one  grain  ? — Not  the  slightest. 

7230.  You  have  stated  that  you  consider  it  im- 
perative that  manufacturers  should  bear  the  con- 
sequences of  their  accidents  and  carelessness,  by  pro- 
viding, or  devising  such  apparatus  as  would  prevent 
such  escapes  ;  what  do  you  mean  by  that  ? — I  am 
thoroughly  convinced  that  a  great  deal  of  the  injury 
that  is  done  by  noxious  vapours  from  chemical  works 
is  not  done  in  the  regular  working  of  the  apparatus. 
We  may  have  our  apparatus  working  all  right  for 
say  99  days  out  of  100,  but  on  the  hundredth  day  we 
may  do  the  damage.  Means  might  be  adopted,  though 
at  a  considerable  cost  to  ourselves,  of  treatine:  the 
vapours  after  leaving  our  condensers,  which  should 
only  come  into  operation  when  our  flues  were  nearly 
filled  with'  hydrochloric  acid,  by  which  such  accidental 
injury  would  not  be  suffered  by  the  community.  For 
instance,  a  large  tower  might  be  constructed  of 
sufficient  sectional  area  (such  as  the  one  I  have  now 
in  hands),  interposed  between  the  chimney  and  the 
acid-producing  exits,  all  flues  from  such  plant  being 
separated  from  other  flues.  The  tower  would  be 
filled  with  chalk,  through  which  the  acid  vapours 
would  pass,  and  down  which  there  would  always 
trickle  a  small  flow  of  water.  It  seems  quite  clear 
that  a  strong  hydrochloric  acid  vapour  going  up  the 
tower  would  be  largely,  if  not  wholly,  neutralised  by 
the  chalk  in  the  tower.  What  may  be  the  value  of 
the  idea  I  do  not  know  till  I  have  tried  it. 

7231.  You  consider,  if  I  understand  you  rightly, 
that  the  manufacturers  should  provide  certain  special 
appliances  which  should  come  into  operation  in  case 
of  accidents  ? — Yes,  that  is  my  meaning. 

7232.  You  stated  that  you  considered  that  the 
inspectors  or  their  assistants  should  not  be  called  upon 
to  judge  of  the  efficiency  of  any  particular  plant.'' 
Do  you  mean  by  that  that  they  should  not  dictate  to 
the  manufacturers  the  particular  plant  to  be  employed, 
but  that  at  the  same  time  they  might  from  their  large 
experience  assist  and  guide  the  manufacturers  as  to 
the  general  efficiency  of  the  plant  employed  ? — I  am 
strongly  of  opinion  that  officially  they  should  not  have 
the  power  to  dictate  as  regards  plant  to  be  employed. 
They  do  now  most  generously  and  freely  communicate 
to  manufacturers  what  other  manufacturers  are  doing 
to  increase  the  efficiency  of  the  condensation,  and  I 
have  no  doubt  they  would  continue  to  do  that,  but 
for  an  inspector  to  say,  "  Your  plant  is  not  efficient, 
"  you  must  have  something  else,"  and  defining  that 
something  would  be  clearly  diminishing  the  responsi- 
bility of  the  manufacturer.  He  might  afterwards  turn 
round  and  say,  "  I  have  done  what  the  inspector  told 
"  me  to  do,  I  have  put  up  the  plant  he  told  me  to 
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"  put  up."  To  hold  the  manufacturer  responsible 
for  the  results  obtained  from  the  plant  he  employs  is 
the  right  thing  to  do. 

7233.  {Professor  Williamson.')  You  have  put  up  the 
towers  which  bear  your  name  not  only  on  the  Tyne, 
but  in  a  great  many  other  districts  ? — All  over  England, 
and  largely  on  the  Continent. 

7234.  Have  you  any  experience  of  the  results  of 
their  working  in  various  districts  after  they  have 
been  put  up  ? — I  may  mention  that  I  took  out  no 
patent  for  the  process,  therefore  I  have  not  the  means 
of  knowing  the  results  in  many  cases  where  manu- 
facturers use  them  ;  but  occasionally  I  hear  the  results 
which  show  that  they  are  very  often  very  ineiEciently 
worked,  and  that  results  are  got  which  ought  not  to 
be  got  with  either  the  Gay  Lussac  apparatus  or  the 
Glover  tower. 

7235.  Have  you  had  occasion  to  make  continuous 
tests  of  the  gases  passing  from  your  tower  so  as  to 
know  the  limit  of  efficiency  attainable  and  the  average  ? 

 During  the  month  of  January  I  had  both  tests 

taken,  a  test  with  a  measure  of  one  cubic  foot  and  a 
continuous  test  taken  with  a  measure  of  10  cubic  feet, 
the  one  taking  one  hour  to  run  off,  and  the  other  12 
hours  to  run  off;  those  were  checked  by  litmus  in  the 
third  tube  and  taken  in  the  way  I  mentioned ;  they 
were  also  checked  by  precipitation  with  chloride  of 
barium  and  both  results  I  found  to  agree.  I  may 
mention  that  I  took  tests  going  into  the  Gay  Lussac 
as  well  as  coming  out  of  the  Gay  Lussac  to  see  the 
amount  of  work  done  by  the  Gay  Lussac,  and  I  have 
the  results  with  me  if  the  Commissioners  would  like 
to  see  them. 

7236.  Is  it  considered  by  the  manufacturers  who 
use  your  tower  that  it  is  a  source  of  economy  to 
them  ? — They  consider  it  a  source  of  very  great 
economy.  I  think  that  is  the  universal  opinion  among 
those  who  use  it. 

7237.  Do  you  think  that  the  manufacturers  generally 
would  feel  it  a  hardship  if  some  pressure  were  put 
upon  them  to  induce  them  to  attain  a  more  perfect 
condensation  of  sulphurous  fumes  than  hitherto.  If 
there  were  means  of  doing  it  with  e'  onomy  would 
they  consider  it  a  hardship  to  be  pressed  to  use  those 
means  ? — I  think  if  they  considered  it  a  hardship  it 
would  be  very  unreasonable  on  their  pai't. 

7238.  The  limit  reasonably  attainable  on  the  average 
would  be  what  ? — I  have  mentioned  one  grain,  that 
is,  in  the  flue  ;  that  when  diffused  through  the  chimney 
would  be  even  much  lower  than  the  maximum  now 
allowed  for  hydrochloric  acid. 

7239.  You  recommend  that  the  test  should  be  applied 
in  the  flue  ? — Yes. 

7240.  With  regard  to  the  condensation  of  salt,  it 
has  been  stated  to  the  Commission  that  the  difiiculty 
which  presents  itself  in  that  case  is  the  high  tem- 
perature at  which  the  gases  pass  off  at  first  ? — That 
is  so,  that  is  a  difficulty  which  I  have  not  to  deal  with 
in  the  sulphuric  acid  manufacture. 

7241.  Have  you  ever  made  experiments  with  very 
hot  gases  ? — No. 

7242.  {Mr.  Wilbraham  Egerton.)  As  to  inspec- 
tion, you  say  there  is  no  necessity  for  increasing  the 
number  of  inspectors,  but  you  think  that  they  should 
have  assistants  to  aid  them,  are  you  speaking  merely 
of  the  Tyne  ? — My  evidence  applies  wholly  to  the 
Tyne.  I  have  so  little  knowledge  of  the  Lancashire 
district  that  I  beg  you  to  bear  that  in  mind.  The 
Tyne  is  peculiarly  situated,  our  manufactories  are 
situated  on  a  part  of  the  Tyne  about  10  miles  long, 
and  an  inspector  could  get  into  a  steamboat  and  in  an 
hour  he  could  see  nearly  every  work. 

7243.  Do  you  contemplate  that  his  assistant  should 
do  laboratory  work  ? — Yes  ;  that  he  should  go  with 
him  on  his  round,  or  in  a  case  of  emergency  he  could 
be  sent  to  take  a  test. 

7244.  You  say  that  no  amount  of  inspection  could 
discover  accidental  emissions  of  acids  with  .the  cer- 
tainty that  is  required  ? — Clearly,  accidents  being 
erratic  in  their  occurrence,  it  is  utterly  impossible  for 
an  inspector  to  be  in  two  places  at  the  same  time  ; 
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an,  accident  may  occur  when  the  inspector  is  at  a  Mr.  J.  Glover. 

distance,  an  accident  may  occur  v/hen  we  are  all   

away.  20  Feb.  1877. 

7245.  Are  you  alluding  to  accidents  in  the  works  ' 
themselves,  or  in  the  condensing  towers  or  chimneys  ? 

— In  the  condensing  towers  or  chimneys.  An  acci- 
dent may  occur  from  the  stoppage  of  the  water. 
There  are  a  thousand  and  one  things  that  might  occur. 
In  our  case  we  have  a  ti'iplicate  means  of  rauuing  the 
water  in,  but  I  have  known  where  a  manufacturer 
has  had  two  sets  of  apparatus  they  have  both  hap- 
pened to  fall  out  of  order  at  the  same  time.  We 
having  a  triplicate  apparatus  we  could,  even  if  two 
sets  of  apparatus  got  out  of  order,  turn  on  the  water 
from  the  water  company's  mains. 

7246.  Seeing  that  these  accidental  escapes  will 
always  occur,  do  you  think  that  there  should  be  any 
self-testing  apparatus  for  the  inspector  to  inspect  from 
time  to  time,  or  for  the  inspector  himself  to  place  in 
the  works  ? — ^If  the  inspector  or  the  public  would 
have  sufficient  faith  in  the  working  of  the  self-testing 
apparatus,  such  a  self-testing  apparatus  could  be  very 
easily  devised  to  work  continuously  night  and  day, 
and  it  would  not  be  expensive.  By  such  an  apparatus 
you  would  get  a  sample  of  gas  during  two  or  three 
days  working,  or  a  week's  working,  but  the  evil  of  that 
would  be  that  a  dishonest  manufacturer  might  allow 
that  apparatus  to  be  continually  working,  notwith- 
standing that  his  furnace  was  off  work  and  he  was  not 
producing  gas  at  aD,  and  so  he  would  get  the  ci'edit  of 
doing  very  well  when  he  was  doing  badly.  Supposing 
an  extreme  case,  that  he  was  off  work  four  days  a 
week,  the  apparatus  still  working  and  nothing  but  air 
going  through,  while  on  the  other  two  days  he  was 
working  and  working  very  badly,  the  result  being 
taken  on  the  six  days  testings,  he  would  get  credit 
when  he  really  deserved  discredit. 

7247.  To  check  that  might  not  the  suggestion  of 
the  last  witness  be  carried  into  effect,  namely,  that  all 
the  works  should  be  required  to  keep  a  diary  of  their 
daily  tests  ? — I  should  think  that  all  works  do  that. 

7248.  You  would  think  it  not  unreasonable  to  ask 
them  to  do  that  ?- — Certainly  not. 

7249.  That  diary  being  open  to  the  inspector  when 
he  visited  the  works  ? — Yes  ;  there  would  be  no  hard- 
ship whatever  in  that. 

7250.  What  is  your  opinion  as  to  the  competency  of 
the  county  court  judge  to  judge  of  the  damage  arising 
from  nuisances  from  these  works  ? — The  county  court 
being  usually  held  in  the  locality  in  which  the  works 
are  situated,  I  think  the  county  court  judge  has  a 
good  chance  of  getting  scientific  and  general  witnesses 
to  ascertain  the  facts  ;  at  the  same  time,  I  think  it 
would  be  unfair  to  take  away  the  right  of  appeal  in 
such  cases. 

7251.  You  would  have  no  objection  to  the  county 
court  being  the  court  of  first  instance  ? — I  think  the 
case  should  be  taken  to  the  county  court  in  the  first 
instance. 

7252.  {Chairman.)  You  stated  that  you  thought, 
where  properly  used,  your  towers  were  a  source  of 
economy  and  not  of  expense  ? — Very  great  economy. 

7253.  Would  you  apply  that  observation  generally 
to  the  improvements  which  have  been  introduced  in 
oi'der  to  comply  with  the  Acts  of  1863  and  of  1874  ? 
— No,  they  have  been  a  source  of  very  great  expense. 
The  amount  of  hydrochloric  acid  that  you  get  hold  of 
by  the  improved  apparatus  is  nothing  compared  to  the 
expense  of  obtaining  it,  but  in  this  apparatus  of  mine, 
when  combined  with  the  Gay  Lussac  tower,  you  save 
fully  one  half  of  the  most  expensive  material  that  we 
use  in  chemical  works,  namely,  nitrate  of  soda. 

7254.  Are  you  able  to  form  any  idea  of  the  per- 
centage of  extra  expense  caused  by  the  operation  of 
those  Acts  ? — I  could  not  answer  that  question. 

7255.  Is  it  a  question  capable  of  being  answered  by 
anyone  who  looks  into  it  carefully? — I  should  think 
manufacturers  might  each  answer  it  for  themselves, 
but  I  know  that  the  adoption  of  the  improved  appa- 
ratus has  been  a  very  great  expense  to  manufacturers 
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Mr.  J.  Glover,  with   nothing   like  a  corresponding   advantage  in 

20  Feb~l        hydrochloric  acid  obtained. 

72o6.  {Professor  TVilliamson.)  Yon  spoke  of  having 
had  some  experience  in  regard  to  the  amount  of 
sulphur  in  coals  and  the  mode  of  removing  it  by 
washing,  have  your  experiments  led  you  to  the  con- 
clusion that  any  process  exists  by  which  the  quantity 
of  sulphur  contained  in  coal  can  at  a  moderate  expense 
be  appreciably  diminished  so  that  the  combustion  of 
coal  can  be  rendered  less  noxious  than  hitherto  ? — 
Some  years  ago  I  had  an  opportunity  of  observing  the 
action  of  a  washing  machine  that  was  put  up  to  wash 
small  coal  containing  a  large  quantity  of  sulphur. 
That  machine  washed  the  coal  efficiently  and  rendered 
a  coal  that  was  unuseable  a  coal  perfectly  useable,  and 
at  an  expense  that  was  very  small.  I  believe  under 
sixpence  a  ton  on  the  coal,  and  I  think  it  would  be 
quite  right  to  require  that  coal  containing  an  enormous 
quantity  of  sulphur  should  not  be  allowed  to  be  used 
unless  part  of  the  sulphur  was  removed. 

7257.  Was  the  small  coal  to  which  you  refer  a  coal 
containing  any  very  unusually  large  per-centage  of 
sul])hur  ? — Yes. 

7258.  Three  per  cent.,  or  anything  of  that  sort  ? — 
I  am  speaking  of  something  which  took  place  nearly 
20  years  ago.  1  cannot  give  the  amount  of  sulphur 
that  there  was  in  the  coal  to  begin  with,  but  I  can 
give  the  quantity  that  Avas  in  it  after  washing.  In 
one  experiment  I  made  there  was  one  per  cent,  of 
sulphur  left  in  it,  in  another  there  was  1'20,  while 
the  coke  made  from  that  contained  0'6,  exactly  half. 

7259.  Roughly,  your  general  experience  is  that  the 
coke  contains  about  one  half  as  much  sulphur  as  the 
coal  from  which  it  is  made  ? — You  "would  get  from 
that  coal  60  to  65  per  cent,  of  coke.  While  the  coal 
would  contain  1'2  of  sulphur  the  coke  would  contain 
•6. 

7260.  Rather  less  than  half  of  the  sulphur  goes 
away  in  the  coking,  does  it  not?  —  Yes.  I  may 
mention  in  coiniection  witli  tliat,  (hat  the  material  left 
after  the  washing  was  completed  was  composed  of 
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shale  and  what  we  call  in  the  north  "  brasses,"  that 
is  to  say,  pyrites;  that  material  contained  11-8  of 
sulphur,  so  that  that  showed  that  even  at  a  small 
expense  by  a  washing  machine,  which  was  a  I<\ench 
invention,  the  sulphur  Avas  largely  removed  from  the 
coal. 

7261.  You  have  been  speaking  of  cases  in  which 
there  was  a  great  deal  of  sulphur  in  the  original  coal  ? 
—Yes. 

7262.  You  do  not  know  any  process  by  which  any 
important  diminution  of  the  sulphur  could  be  obtained 
where  there  is  not  much  to  begin  with  ? — I  do  not 
know  of  any. 

7263.  Common  coals  contain  two  per  cent.  ? — Yes. 
I  do  not  know  anything  about  the  Welsh  or  the  Lan- 
cashire coal,  but  the  average  in  Newcastle  coal  would 
be  about  one  and  a  half. 

7264.  {Mr.  Stevenson.)  What  became  of  this 
refuse  from  the  smali  coal  which  contained  11-8  per 
cent,  of  sulphur  ? — It  was  thrown  away.  I  tried  to 
burn  it,  but  it  did  not  pay. 

7265.  What  was  the  effect  on  the  adjoining  streams 
during  that  process  of  washing  ? — The  chief  part  of 
what  Avent  aAvay  Avas  a  fine  coal  dust.  There  were 
intercepting  tanks  provided  in  Avhich  it  settled  rapidly 
and  the  water  floAved  away,  slightly  dark  in  colour 
from  finely  divided  coal. 

7266.  It  did  not  become  a  nuisance  in  the  river  ? — 
It  ran  into  a  small  stream,  but  I  did  not  hear  any 
complaints. 

7267.  No  process  of  that  kind  would  be  applicable 
to  large  coal  ? — No. 

7268.  Is  not  there  even  more  sulphur  in  large  coal 
than  in  small  coal  ? — I  have  before  me  a  statement  of 
experiments  on  coal  from  all  the  seams  in  the  Tyne 
and  Wear  district,  from  Avhich  it  appears  that  Avliile 
the  large  coal  contains  1 "  37  (that  being  the  average 
over  a  large  number  of.  experiments),  the  small  con- 
tains about  1  ■  5.  There  is  very  little  difference  between 
small  coal  and  large  coal. 

3  withdrew. 


^r.  Mr.  John  Pat' 

J.  Pattinscv. 

7269.  {Chairman.)  You  live  at  Newcastle-upon- 
Tyne  ?— Yes. 

7270.  You  are  an  analytical  chemist  and  public 
analyst  for  NcAvcastle-on-Tyne  ? — I  am. 

7271.  Have  you  any  observations  to  olfer  upon  the 
subject  of  our  inquiry  ? — I  have  practised  as  an  analy- 
tical and  consulting  chemist  in  Newcastle-upon-Tyne 
during  the  last  19  years,  and  previous  to  that  time 
I  Avas  for  10  years  engaged  in  a  large  chemical  manu- 
factory on  the  Tyne.  I  have  l)een  frequently  employed 
to  inquire  into,  and  give  evidence  upon,  various  cases 
of  alleged  damage  to  vegetation,  and  in  cases  of 
alleged  nuisance,  arising  from  the  escape  of  noxious 
vapours.  I  am  generally  Avell  acquainted  Avith  the 
north-east  of  England  district,  and  the  A'arious  manu- 
factures carried  on  there  from  which  noxious  A'apours 
are  likely  to  be  sent  out. 

There  is  no  doubt  that  \'egetation  has  suffered 
very  serious  injury  on  both  banks  of  the  Tyne,  from 
about  four  miles  above  NcAVcastle  to  the  mouth  of 
the  river,  owing  to  the  discharge  of  noxious  gases 
from  the  various  manufactories.  Most  of  the  trees 
and  hedges  Avhere  such  are  still  in  existence  are 
either  dead  or  dying.  This  is  especially  observable 
in  the  neighbourhood  of  copper  extracting  works 
and  chemical  works.  In  the  districts  where  coke 
ovens  abound,  the  trees  and  hedges  in  the  imme- 
diate neighbourhood  are  also  destroyed.  In  other 
districts  near  NcAvcastle,  where  the  trees  still  put 
forth  leaves  and  are  comparatively  healthy,  aAvay  from 
the  immediate  neighbourhood  of  chemical  works,  but 
where  the  products  of  the  combustion  of  coal  abound, 
the  leaves  become  withered  and  discoloured,  and  fall 
from  the  trees  about  a  month  or  six  Aveeks  earlier 
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in  the  autumn  than  the  leaves  fall  in  disti-icts  free 
from  smoke.    Mtich  damage  is  also  done  to  cro^js. 

With  respect  to  the  sources  fi'om  whence  the  gases 
have  proceeded  Avhich  have  destroyed  vegetation  on 
the  Tyne,  I  am  strongly  of  opinion  that  copper  works 
have  done  much  more  harm  than  any  other  Avorks. 
Those  who  have  known  Tyneside  for  the  last  20  or  30 
years  will  bear  me  out  in  stating  that  during  the  last 
10  years,  about  which  time  copper  works  Avere  first 
commenced  on  the  Tyne,  the  destruction  of  the  trees 
and  hedges  around  tlie  copper  extracting  Avorks  has 
been  much  more  rapid  and  complete  than  it  has  been 
in  a  similar  period  of  time  around  alkali  works  pro- 
per. One  of  the  processes  of  this  manufacture  in 
which  noxious  gases  are  evolved  is  that  in  which  tlie 
burnt  cupi'eous  ore  is  heated  with  common  salt.  Since 
the  beginning  of  1875  this  process  has  been  brought 
within  the  scope  of  the  Alkali  Act,  and  it  is  to  be 
regretted  that  this  Avas  not  done  many  years  pre- 
viously, as  there  is  reason  to  believe  that  the  pi-ocess 
Avas  not  then  so  carefully  conducted  as  at  present. 
Another  operation  carried  on  in  some  of  the  copper 
extracting  AVorks  of  the  Tyne  is  that  of  smelting  the 
Copper  precipitate  obtained  in  the  wet  process  of 
copper  extraction.  This  involves  the  formation  of 
sulphur  compounds  of  copper  and  iron  called  regulus, 
and  the  roasting  of  this  regulus,  Avhereby  considerable 
quantities  of  sulphuric  and  sulphurous  acids  ai'c  formed, 
and  alloAved  to  pass  into  the  air.  In  fact,  this  opera- 
tion is  a  part  of  the  old  dry  process  of  copper  smelting 
followed  in  the  Swansea  copper  works,  and  the  fumes 
from  it  are  the  same  as  those  forming  the  cojjper  smoke 
of  the  old  process,  and  are  rapidly  producing  the  same 
eflTccts  on  vegetation  in  the  neighbourhood,  that  is,  its 
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complete  destruction.  Tliere  is  very  little  doubt  that 
the  highly  destructive  character  of  the  copper  smoke 
is  chiefly  due  to  the  large  proportion  of  sulphuric  acid 
it  contains.  Mr.  William  Gossage,  of  Widnes  (a  great 
authority  in  these  matters),  and  Dr.  Angus  Smith  have 
both  pointed  this  out.  In  his  Eighth  Annual  Report 
to  the  Board  of  Trade,  Dr.  Angus  Smith  gives  a  table 
of  analyses  of  smoke  from  copper  works,  in  which  one 
analysis  shows  upwards  of  10  grains  of  sulphuric 
acid,  and  7^  grains  of  sulphurous  acid  per  cubic  foot 
of  smoke.  The  inspection  of  this  part  of  the  process 
of  copper  extraction  or  smelting  is  not  included  in  the 
provisions  of  the  Alkali  Act.  I  am  decidedly  of 
opinion  that  this  operation  should  be  placed  under 
inspection.  I  am  aware  that  no  method  of  prevent- 
ing the  escape  of  this  destructive  gas  from  copper 
works  has  come  into  general  use,  and  that  there  is 
some  doubt  as  to  whether  the  manufacture  can  be 
profitably  carried  on  if  the  condensation  of  the  dele- 
terious fumes  is  insisted  upon.  I  am  inclined  to  think, 
however,  that  some  method  of  washing  the  smoke 
combined  with  some  of  the  recent  mechanical  means 
of  producing  draught  such  as  a  Root's  blov/er,  may  be 
found  to  be  practicable,  as  it  would  certainly  be  elFec- 
tual  in  I'emoving  the  more  destructive  sulphuric  acid. 
If  such  works  were  placed  under  the  best  practicable 
known  means  clause,  and  under  inspection,  this  and 
other  means  of  condensing  the  sulphuric  acid  would 
probably  be  tried.  At  any  rate,  if  these  works  Avere 
placed  under  inspection,  the  amount  of  damage  they 
are  capable  of  doing  relatively  to  the  other  manufac- 
tures would  thus  be  ascertained,  and  form  a  basis  for 
assessing  the  relative  amounts  to  be  paid  in  claims  for 
damage. 

The  processes  carried  on  in  alkali  works,  which 
are  likely  to  give  rise  to  the  escape  of  noxious 
fumes,  have  already  been  frequently  described.  All 
the  operations  which  give  rise  to  the  escape  of  these 
gases  in  these  works  are  now  placed  under  inspection 
by  the  amended  Alkali  Act  of  1874.  As  regards  the 
Alkali  Act  of  1863,  which  took  note  only  of  the  escape 
of  hydrochloric  acid  in  the  formation  of  sulphates  of 
soda  and  potash,  I  am  of  opinion  that  it  has  been  pro- 
ductive of  great  benefit.  I  believe  that  greater 
attention  has  been  paid  to  the  more  perfect  condensa- 
tion of  this  acid  than  would  have  been  paid  had  the 
Act  not  been  in  existence,  that  improved  methods  of 
condensation  have  been  adopted,  and  more  efHcient 
condensers  have  been  erected  in  consequence  of  the 
Act,  and  as  a  result  of  this,  less  damage  has  been  done 
to  vegetation  than  would  otherwise  have  been  done. 
The  amended  Act  of  1874  was  a  great  improvement, 
and  I  do  not  know  that  as  regards  the  chemical 
works  I  can  recommend  any  more  stringent  regula- 
tions to  be  passed  at  present.  It  is  to  be  regretted 
that  the  amendment  was  not  made  sooner,  as  there  is 
no  doubt  that  some  of  these  gases  now  included  in  the 
amended  Act  caused  considerable  damage.  There 
would,  however,  be  no  great  hardship  in  reducing  the 
maximum  amount  of  hydrochloric  acid  allowed  to 
escape  from  five  per  cent,  to  three  per  cent.,  as  Dr. 
Smith's  reports  show  that  the  annual  average 
escape  has  often  not  exceeded  three  per  cent.  I  am 
also  of  opinion  that  the  inspection  should  be  more 
complete  than  it  can  possibly  be  with  the  present 
stafE  of  inspectors,  and  that  one  or  more  assistants 
should  be  placed  under  each  sub-inspector.  These 
may  consist  of  young  chemists  who  can  be  had  at 
comparatively  small  salaries. 

Besides  copper  works,  I  would  also  place  the 
following  works  under  inspection  for  the  purpose  of 
enforcing  the  best  practicable  known  means  clause, 
and  also  for  ascertaining  data  for  the  apportionment 
of  damages,  glass  works  using  sulphate  of  soda  as 
a  glassmaking  material,  sidi)huric  acid  manufactories 
other  than  those  in  connection  with  alkali  works, 
manure  works,  lead  smelting  works,  and  zinc  smelling 
works. 

I  find  that  evidence  as  to  the  sulphur  acids  arising 
from  the  combustion  of  coal  has  been  frequently  placed 
before  the  Commissioners,  I  will  therefore  not  allude 
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to  this  source  of  noxious  vapours  further  than  to  Mr 

mention  the  results  of  two  investigations    I  have    J-  PattinsoH. 

recently  made.    They  may  be  of  interest  to  the  Com- 

missioners.      The  first  was  made  to  ascertain  the  ^ 

amount  of  volatile  sulphur  contained  in  the  small 

coal  which  is  chiefly  used  on  the  Tyne  for  heating 

purposes  in  manufactories.    This  small  coal  is  obtained 

for  the  most  part  from  the  bottoms  of  the  seams  of 

coal,  and  is  formed  when  hewing  the  coal.  Sixty 

samples  were  obtained  from  various  manufactories  and 

examined  for  the  amount  of  sulphur  which  would  be 

given  ofl"  when  the  coal  was  burnt.    I  distinguish 

between  total  sulphur  and  volatile  sulphur.    The  total 

sulphur  was  ascertained  in  every  case,  but  the  amount 

left  in  the  ash  was  also  ascertained,  and  that  amount 

deducted  from  the  total  sulphur  which  formed  what 

I  call  the  volatile  sulphur,  the  sulphur  which  would 

be  given  off  when  the  coal  was  entirely  consumed  in 

the  fire-grate.    The  following  are  the  results  obtained : 

In   11  samples  of  small  steam  coal  the  maximum 

quantity  of  volatile  sulphur  per  cent.  Avas  3"09,  the  , 

minimum  quantity  0"70,  the  average  being  1-57.  In 

30  samples  of  small  household  or  gas  coal  used  for 

firing  furnaces  the  maximum  Avas  4-12,  the  minimum 

was  0-85,  and  the  average  1-71.    In  J  9  samples  of 

house  and  gas  coal  used  in  chemical  Avorks  for  soda 

process,  but  also  used  for  firing,  the  maximum  Avas 

2'57,  the  minimum  Avas  0-68,  and  the  average  1"31. 

The  average  of  60  samples  was  1  '54°/^. 

The  second  investigation  I  made  was  Avith  the  view 
of  ascertaining  if  black  smoke  contained  more  ammonia 
than  Avhat  may  be  termed  Avhite  smoke  from  the 
combustion  of  coal,  and  thus  to  ascertain  if  the  evil 
of  black  smoke  Avas  in  any  way  compensated  by 
having  its  sulphurous  acid  more  thoroughly  neutralised 
by  ammonia.  Seeing  that  the  conditions  for  producing 
black  smoke  approach  more  nearly  the  conditions 
Avhen  most  ammonia  is  formed  from  coal,  that  is  when 
the  coal  is  distilled  in  close  retorts,  than  Avhen  Avhite 
smoke  is  produced,  there  Avas  some  reason  for  sup- 
posing that  this  might  be  the  case.  Black  smoke  and 
white!  smoke  Avere  aspirated  from  a  chimney  Avhile 
burning  the  same  kind  of  coal.  The  following  results 
Avere  obtained  per  cubic  foot  of  each  kind  of  smoke. 
In  Avhite  smoke  the  quantity  of  sulphurous  acid  Avas 
0*5440  grain,  in  black  smoke  the  quantity  Avas  1'4752 
grain.  In  Avhite  smoke  the  quantity  of  ammonia  Avas 
0-0048  grain,  in  black  smoke  0'006.'3  grain.  It  Avill 
thus  be  seen  that  although  there  is  a  slight  increase 
in  the  amount  of  ammonia,  this  increase  dbes  not 
nearly  compensate  for  the  increase  in  the  amount  of 
sulphurous  acid  Avhich  has  also  taken  place,  and  that 
therefore  the  black  smoke  is  not  only  objectionable  on 
account  of  its  appearance,  but  also  because  it  contains 
sulphurous  acid  in  a  more  concentrated  form.  Those 
diflerences  in  the  quantity  of  sulphurous  acid  are 
due  in  my  opinion  almost  entirely  to  the  different 
quantities  of  air  passing  through  the  chimney.  In 
order  to  produce  the  black  smoke  a  large  quantity  of 
coal  Avas  thrown  on  and  the  furnace  doors  closed  so 
that  the  admission  of  air  Avas  impeded.  When  white 
smoke  Avas  produced  there  Avas  more  air  passing  into 
the  chimney.  I  know  of  no  practicable  means  by 
Avhicli  the  sulphurous  acid  formed  during  the  making 
of  coke  and  the  combustion  of  coal  can  be  arrested, 
or  its  injurious  effects  on  A'cgetation  prevented, 
excepting  to  send  the  smoke  up  high  chimneys,  and 
thus  causing  it  to  be  diluted  by  diffusion  through  a 
large  quantity  of  air. 

In  cases  where  damage  has  undoubtedly  been  done 
to  crops  or  to  an  estate  near  the  Tyne,  one  of  the 
greatest  difiiculties  has  been  to  decide  which  of  the 
many  works  situate  on  its  banks  has  done  the  damage, 
or  what  proportion  of  damage  has  been  done  by  each  ; 
and  the  oAvner  of  the  estate  or  the  farmer  must  quietly 
submit  to  his  loss  in  many  cases  on  this  account.  In 
other  cases  actions  are  brought  against  individual 
works  Avhen  other  works  have  undoubtedly  contributed 
to  .the  damage.  In  order  to  meet  such  cases  I  would 
suggest  that  the  county  court  judge  or  any  judge 
before  Avhom  an  action  for  damages  is  brought,  after 
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Mr.  proof  that  the  alleged  damage  has  actually  been  done 
'atttnson.  ^  certain  amount  of  crops  or  estates,  should  have 
"eb~i877  power  to  call  in  the  inpsector  of  noxious  vapours  to 
'  ■  state  to  what  extent  the  works  against  whom  the 
action  is  brought  have  contributed  to  the  damage,  and 
in  what  proportion  such  works  should  pay  the  damages 
awarded.  In  order  to  enable  the  inspector  to  ascer- 
tain the  proportion  in  which  various  works  have  con- 
tributed to  the  damage  he  should  have  power  to  ascer- 
tain the  quantity  and  quality  of  the  coal  burnt  in  any 
manufactory  in  the  district,  as  well  as  having  the 
additional  works  already  mentioned  placed  under 
inspection.  Some  such  plan  as  this  would  be  useful 
not  only  in  causing  the  works  wliich  do  the  injury  to 
pay  for  it,  but  also  in  urging  manufacturers  to  seek 
for  new  and  better  means  of  preventing  the  escape  of 
noxious  vapours  from  their  works  than  are  at  present 
known. 

There  are  sundry  other  minor  nuisances  arising 
from  the  escape  of  noxious  or  offensive  gases,  such  for 
instance  as  sulphuretted  hydrogen  and  other  gases 
from  gas  works,  gases  and  vapours  from  tar  dis- 
tilleries, &c.,  but  I  think  that  no  further  legislation  is 
needed  to  meet  such  cases  as  the  114th  section  of  the 
Public  Health  Act,  1875,  gives  amjsle  powers  to  urban 
sanitary  authorities  and  individuals  to  protect  them- 
selves against  all  nuisances  of  this  character. 

7272.  In  the  case  of  copper  works,  have  you  ever 
observed  any  attempt  made  on  the  part  of  manu- 
facturers to  diminish  the  mischiefs  arising  from  the 
emission  of  sulphurous  acid  ? — No  cases  have  come 
under  my  personal  observation  where  such  attempts 
have  been  made.  There  have  not  been  many  dry 
copper  Avorks  under  my  personal  observation.  In 
wet  copper  Avorks  where  they  extract  copper  by  the 
wet  method,  they  have  adopted  means  for  condensation, 
and  those,  I  have  no  doubt,  have  been,  to  a  great 
extent,  successful. 

7273.  Supposing  copper  works  were  placed  under 
inspection,  in  order  to  ascertain  the  best  practicable 
means,  it  would  not  be  possible  to  resort  to  the  best 
managed  works,  but  it  would  be  necessary  to  fall  back 
upon  scientific  evidence  as  to  what  were  the  best 
practicable  means  ? — Evidence  would  be  available  in 
respect  of  what  was  done  at  the  best  managed  works. 
Mr.  Vivian,  of  Swansea,  has  made  sundry  attempts  to 
condense  the  sulphurous  acid. 

7274.  If  Mr.  Vivian  has  done  that,  and  if,  as  we 
understand,  that  has  been  done  in  some  works  at  St. 
Helen's,  what  you  would  propose  would  be  to  bring 
other  works  up  to  the  level  of  those  works  ? — Yes  ; 
if  that  were  practicable. 

7275.  In  both  those  cases  to  which  I  refer  the 
sulphurous  acid  has  been  applied  to  the  manufacture 
of  manure  ? — Yes,  amongst  other  things. 

7276.  Do  you  suppose  that  the  whole  of  the 
sulphurous  acid  could  be  applied  in  the  same  way 
with  profit  ? — I  believe  none  of  those  processes  are 
carried  on  with  profit.  I  was  at  Mr.  Vivian's  some 
years  ago,  and  I  was  told  that  it  was  not  a  profitable 
process,  so  far  as  the  manufacture  of  sulphuric  acid 
was  concerned. 

7277.  If  I  remember  rightly,  Mr.  Vivian,  by  means 
of  sulphurous  acid  and  other  compounds,  made  a  good 
manure.  Have  you  any  reason  to  know  that  his 
manure  was  not  sold  at  a  profit  ? — No ;  but  he  could 
make  sulphuric  acid  cheaper  by  other  means  than 
those  which  he  adopted ;  that  is  to  say,  by  other 
means  than  from  the  sulphurous  acid  evolved  in  the 
copper  process. 

7278.  Would  you  leave  the  inspector  to  be  the 
judge  as  to  what  were  the  best  practicable  means  by 
which  the  mischief  arising  from  the  emanations  from 
copper  works  might  be  mitigated  ? — I  believe  a  great 
lever  would  be  put  into  his  hands,  and  into  the  hands 
of  the  public,  if  the  suggestion  which  I  have  made 
were  followed  ;  that  is  to  say,  allowing  the  judge  to 
call  in  the  inspector  to  state  which  of  the  works  had 
done  damage.  If  it  were  proved  that  the  copper 
works  had  done  the  most  damage,  the  copper  works 
would  have  the  most  to  pay,  and  they  would  naturally 


seek  for  means  of  avoiding  that ;  they  would  seek  the 
best  practicable  means  themselves,  v.'ithout  having 
any  other  pressure  put  upon  them. 

7279.  That  would  be  a  means  of  producing  a 
satisfactory  state  of  things  in  districts  where  there  is 
still  something  to  ruin.  It  would  not  assist  in  the 
restoration  of  districts  which  have  been  already 
ruined  ? — No.  Perhaps  the  damages  awarded  should 
not  be  retrospective. 

7280.  You  say  that  in  your  opinion  the  average 
escape  of  five  per  cent,  fixed  by  the  original  Act  of 
1863  might  be  reduced  to  three  per  cent.,  the  average 
escape,  according  to  the  reports  of  the  inspectors, 
having  been  reduced  to  three  per  cent.  That  would 
imply  that  in  many  cases  there  has  been  an  excess  of 
five  per  cent.  ? — Yes. 

7281.  Is  it  your  opinion  that  in  those  cases  where 
there  has  been  an  excess  of  five  per  cent,  (barring 
occasional  accidents,  which  might  be  fairly  overlooked, 
if  not  due  to  negligence)  that  excess  could  always  be 
avoided  ? — On  the  Tyne  we  have  had  very  little  ex- 
perience with  close  roasters,  but  only  with  open 
roasters.  I  believe  with  such  furnaces  there  would  be 
no  difficulty. 

7282.  Do  you  think  it  would  be  fair  to  draw  a  distinc- 
tion between  the  two  processes,  so  as  to  allow  a  larger 
escape  in  the  one  case  than  in  the  other ;  would  not 
the  public  immediately  interested  in  the  matter  have  a 
right  to  say  we  demand  that  every  manufacturer  should 
use  the  best  process  ? — With  regard  to  the  reduction 
of  the  five  per  cent,  to  three,  I  would  be  very  much 
inclined  to  leave  the  matter  in  the  hands  of  the 
inspector. 

7283.  When  the  inspector  reported  that  the  average 
did  not  exceed  three  per  cent,  he  included  the  close 
furnaces  as  well  as  the  open  furnaces  ? — Yes  ;  it  would 
be  the  average  of  all  the  districts. 

7284.  Is  the  escape  larger  in  the  one  case  than  in 
the  other  ? — I  believe  it  is  larger  in  the  case  of  close 
furnaces. 

7285.  To  what  extent  ?— I  cannot  tell. 

7286.  You  say  with  regard  to  some  of  the  less 
important  works  from  which  noxious  vapours  emanate, 
the  114th  section  of  the  Public  Health  Act,  1875,  gives 
ample  power  to  the  urban  sanitary  authority,  and  to 
individuals,  to  protect  themselves  against  nuisances  of 
that  character  ;  have  you  known  that  Act  to  be  en- 
forced by  either  the  local  authority  or  by  individuals  ? 
— With  x'espect  to  black  smoke  I  have  known  it  to  be 
enforced. 

7287.  Have  you  known  it  to  be  enforced  with 
respect  to  other  nuisances  ? — No  ;  not  with  respect  to 
other  nuisances. 

7288.  As  far  as  you  can  form  a  judgment,  do  you 
think  that  power,  except  in  the  case  of  smoke,  is 
operative  ? — Yes,  I  think  it  could  be  applied,  for 
instance,  to  all  cases  where  sulphuretted  hydrogen 
was  evolved. 

7289.  You  think  the  example  of  Widnes  and  St. 
Helen's  could  be  followed  with  respect  to  sulphuretted 
hydrogen  ? — I  do  not  know  that  case. 

7290.  (  Viscount  Midleton.)  I  did  not  quite  gather 
from  your  evidence  what  your  opinion  is  with  regard  to 
the  working  of  the  Act  of  1874.  Do  you  think  that  it 
has  been  beneficial  ? — I  think  it  has  been  very  bene- 
ficial indeed.    I  would  extend  it  to  other  works. 

7291.  Do  you  think  that  an  increase  in  the  inspec- 
tion staff  is  necessary  or  desirable  ? — Yes,  I  think  it  is 
necessary. 

7292.  Do  you  think  that  the  Act  ought  to  be 
extended  to  otherjindustries  which  are  not  now  included 
within  the  Act  ? — I  do. 

7293.  With  those  qualifications,  you  think  that  the 
Act  would  meet  adequately  the  evils  which  it  was 
intended  to  cure  ? — Yes,  with  the  addition  of  giving 
power  to  the  judge  to  call  in  the  inspector  to  state  the 
proportion  in  which  the  works  had  done  damage  in 
cases  of  actions  for  damage. 

7294.  With  regard  to  the  question  of  compensation, 
would  you  propose  that  that  should  be  dealt  with  by 
the  ordinary  legal  tribunals,  or  would  you  create  any 
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special  tribunal  for  the  purpose  of  dealing  with  it  ? — 
I  would  leave  it  to  the  ordinary  legal  tribunals. 

7295.  {Chairman.)  As  to  calling  in  the  inspector 
to  give  evidence  in  all  these  cases,  do  not  you  think 
that  there  would  be  this  danger  in  it,  that  the  fre- 
quent appearance  of  the  inspector  as  a  witness,  appa- 
I'ently  hostile  to  the  manufacturer,  might  possibly  lead 
to  an  interruption  of  the  good  understanding  which 
now  subsists  between  the  inspector  and  the  manu- 
facturers, and  which  we  have  been  informed  has  led  to 
such  good  results  ? — Possibly  it  might ;  it  is  perhaps 
possible  that  it  might  disturb  that  good  understanding 
between  them. 

7296.  Did  that  objection  occur  to  you  when  you 
made  the  recommendation  ? — Not  at  the  time  I  made 
it. 

7297.  Now  that  it  has  been  presented  to  you,  do 
you  consider  that  the  advantages  of  employing  him  in 
that  manner  would  overweigh  the  disadvantages  to 
which  I  refer  ? — I  think  the  advantages  would  over- 
weigh  the  disadvantages. 

7298.  Allowing  something  for  the  objection,  that 
the  good  understanding  between  the  inspector  and 
the  manufacturer  might  be  disturbed,  you  think 
the  inspector  should  be  employed  in  the  way  you 
suggest  ;  that  is  to  say,  to  give  evidence  in  such 
cases  ? — Yes ;  he  might  be  called  in  as  a  sort  of  assist- 
ant to  the  judge. 

7299.  In  some  cases  undoubtedly  he  would  protect 
persons  unjustly  charged  ;  in  other  cases  he  would  be 
the  means  of  saddling  the  mischief  on  the  right 
shoulders  ? — Yes  ;  that  is  the  object  I  have  in  view. 

7300.  {Earl  Percy.)  Can  you  tell  us  what  number 
of  actions  there  have  been  on  the  Tyne  for  compensa- 
tion for  damage  done  ? — No,  I  have  no  data  of  that 
kind.    I  should  say  a  vei'y  great  number. 

■    7301.  Within  a  recent  period? — Within  the  last 
15  years. 

7302.  Have  they  usually  resulted  in  favour  of  the 
manufacturer  or  of  the  complainant?  —  The  com- 
plainant in  many  cases  I  know  has  got  damages  to  a 
certain  amount,  in  other  cases  the  authority  that  was 
appealed  to  did  not  give  damages.  I  am  alluding  to 
arbitration  cases,  cases  which  have  been  taken  from 
the  court  and  referred  to  arbitration.  I  know  of  one 
special  case  where  an  action  was  brought  against 
certain  works,  and  where,  after  evidence  on  both  sides 
was  called,  the  arbitrator  was  entirely  unable  to  arrive 
at  any  decision,  and  the  matter  was  left  in  that  way, 
simply  from  the  difficulty  of  knowing  which  of  the 
works  had  done  the  damage. 

7303.  What  legislation  could  remedy  that  defect  ? — 
What  I  have  suggested  would  help  very  considerably 
to  do  it;  that  is  to  say,  if  the  county  court  judge,  or 
any  other  judge,  had  power  to  call  in  the  inspector 
who  should  be  asked  to  state  in  what  proportion 
damage  had  been  done  by  each  of  the  works. 

7304.  You  would  give  power  to  an  arbitrator  to  call 
in  the  inspector  in  the  same  way  ? — Yes,  I  think  so. 

7305.  You  do  not  attach  much  importance  to  the 
escape  of  sulphuric  acid  from  the  Gay  Lussac  tower, 
do  you  ? — Yes,  I  think  sometimes  a  good  deal  escapes 
in  that  way. 

7306.  Do  you  think  that  that  escape  is  a  matter  of 
sufficient  importance  to  require  any  enactment  with 
regard  to  it  ? — I  would  leave  it  as  it  is  under  the  best 
practicable  known  means  clause. 

7307.  Is  there  any  means  by  which  it  could  be 
wholly  prevented  ? — I  think  the  sulphuric  acid  could 
be  entirely  washed  out  at  very  little  cost.  Sulphuric 
acid  is  well  known  to  have  the  strongest  affinity  for 
water  of  any  substance,  and  I  think  that  that  could  be 
reatlily  washed  out  at  any  rate. 

7308.  Have  you  ever  had  any  practical  experience 
of  the  feasibility  of  getting  rid  of  sulphuric  acid  in 
that  way  ? — I  know  a  case  where  a  washing  tower  has 
been  in  use,  but  I  do  not  know  the  result. 

7309.  ( Mr.  Stevenson.)  You  said  that  the  calcining 
of  the  precipitate  in  the  wet  copper  process  gave  out 
large  quantities  of  sulphuric  acid  ? — The  calcination 
of  the  regulus  from  the  precipitate. 

N 


7310.  The  regulus  is  made  from  the  precipitate  ? —  Mr. 
Yes.  J.  Pattinson. 

7311.  The  precipitate  is  put  into  the  furnace  and   

the  regulus  comes  out  ? — It  is  obtained  from  the  " 
slag. 

7312.  What  escapes  frotn  the  precipitate  during  the 
process  of  manufacturing  the  regulus  ? — Very  likely 
sulphurous  acid  and  sulphuric  acid  would  escape. 

7313.  Would  the  vapour  that  was  emanated  be  a 
noxious  vapour  ? — Yes. 

7314.  That  would  be  in  addition  to  the  emanation 
on  the  calcining  of  the  regulus,  which  you  have  already 
mentioned  ? — Yes. 

7315.  Have  you  heard  that  the  Tharsis  Company 
on  the  Tyne  have  determined  to  take  their  precipitate 
to  Spain  in  order  to  smelt  it  there,  so  as  to  avoid  the 
nuisance  of  smelting  the  precipitate  at  home  ? — No,  I 
was  not  aware  of  that. 

7316.  In  case  your  scheme  were  carried  out  of 
enabling  the  noxious  vapours  inspector  to  apportion 
the  damages,  it  would  be  necessary  that  lie  should 
take  into  account  every  possible  source  of  injury 
to  vegetation  to  enable  him  to  arrive  at  a  proper 
determination  ? — Yes. 

7317.  His  range  of  inquiry  would  have  to  be  ex- 
tended over  brick  fields  and  glass  works,  and  a  very  large 
number  of  other  industries ;  have  you  taken  that  into 
account  in  your  proposal? — Yes. 

7318.  He  would  also  have  to  take  into  considera- 
tion all  cases  where  fuel  containing  sulphur  was  con- 
sumed ? — Yes. 

7319.  How  would  you  meet  the  case  of  accidental 
escapes  from  particular  works,  which  we  have  reason 
to  believe  are  the  principal  source  of  damage  ? — The 
only  way  in  which  those  cases  could  be  met  would 
be  by  having  a  continuous  testing  apparatus. 

7320.  Have  you  given  your  attention  to  that  subject 
and  considered  whether  it  would  be  possible  to  devise 
anything  of  the  kind  ? — Not  particularly.  Mr.  Mac- 
tear  has  such  a  process  in  use. 

7321.  How  often  would  you  require  that  apparatus 
to  be  examined  and  the  results  to  be  recorded  in  order 
to  detect  a  casual  escape  say  of  muriatic  acid  ? — It 
would  be  very  difficult  to  detect  a  casual  escape  if 
the  general  escape  was  very  slight. 

7322.  Of  course  the  oftener  the  apparatus  was 
observed  the  more  easy  it  would  be  to  detect  a  casual 
escape  ? — Yes  ;  on  the  Tyne  a  weekly  examination 
could  be  accomplished  very  readily. 

7323.  You  think  that  a  weekly  examination  would 
enable  the  inspector  to  ascertain  the  fact  of  a  dangerous 
escape  which  lasted  two  or  three  hours? — I  think 
when  you  compared  one  week  in  which  there  was 
such  an  escape  with  another  week  where  no  such 
escape  had  taken  place  you  would  be  able  to  detect 
it. 

73?i.  In  order  to  carry  out  this  apportionment 
scheme  you  would  require  to  have  this  registering 
apparatus  at  all  the  manufactories  ? — Yes. 

7325.  That  would  involve  large  additional  labour 
to  the  inspector  or  his  assistants  ? — Yes.  I  do  not 
think  it  is  an  impossibility ;  I  think  it  might  be 
done. 

7326.  {Professor  Roscoe.)  Yon  heard  the  suggestion 
made  by  the  last  witness  with  regard  to  the  erection 
of  a  tower  containing  chalk  ;  do  you  agree  with  him 
that  that  would  be  an  advisable  plan  for  stopping  any 
occasional  escapes  ? — I  think  it  would  be  a  very  good 
and  safe  plan  to  adopt. 

7327.  So   far  as  you  can  judge,  do  you  think 
such  a  scheme  is  practicable  ? — Yes,  I  think  it  is. 

7328.  Have  you  heard  of  any  actual  experiments, 
besides  the  one  he  detailed  to  us,  having  been  made 
in  that  direction  ? —  No,  I  have  not. 

7329.  I  understood  you  to  say  that  you  thought 
it  would  be  well  to  put  such  works  as  glass  works 
under  inspection  ? — Yes. 

7330.  Will  you  give  the  Commission  your  opinion 
as  to  what  the  inspector  would  do,  and  how  his  inspec- 
tion would  be  of  service  in  glass  works  using  salt 
cake  ? — He  would  ascertain  the  amount  of  sulphate  of 
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soda  used  per  week,  and  from  that  he  could  calculate 
the  amount  of  sulphuric  acid  and  sulphurous  acid 
evolved,  from  which  he  Avould  be  able  to  arrive  at 
data  as  to  the  proportional  damage  done  by  those 
glass  works  in  relation  to  other  works. 

7331.  His  action  Avoukl  be  more  as  regards  arriving 
at  a  conclusion  in  assessing  the  amount  of  damage 
arising  from  such  works  than  as  regards  the  adoption 
of  means  with  a  view  to  diminishing  the  emanation 
of  noxious  vapours  ? — It  might  have  both  effects.  I 
do  not  know  of  any  practicable  means  at  present  of 
condensing  the  gases  from  such  works. 

7332.  {Professor  Abel.)  I  think  with  regard  to 
your  experiments  on  black  smoke  and  white  smoke, 
the  conclusion  to  be  drawn  from  them  amounts  to 
this,  that  the  difference  in  the  amount  of  sulphur  which 
you  found  in  white  smoke  and  in  black  smoke  was  due 
to  the  difference  in  the  amount  of  air  with  which  the 
smoke  or  the  products  of  combustion  were  diluted  ? 
—Yes. 

7333.  So  that  there  was  no  real  conclusion  to  be 
drawn  with  regard  to  any  beneficial  effect  due  to  the 
amount  of  ammonia  that  might  be  evolved  in  the  two 
instances  ? — The  amount  of  ammonia  was  substantially 
the  same  in  both  cases. 

7334.  The  difference  in  the  amount  of  sulphur  was 
due  to  the  amount  of  air  ? — Yes. 

7335.  Do  not  you  think,  with  regard  to  the  assess- 
ment of  damages,  that  it  would  be  extremely  diflBcult 
for  the  inspector  to  act  in  localities  where  factories  of 
different  classes  existed.    It  might  be  simple  enough 


where  you  had  only  alkali  works  and  wet  copper 
works  to  deal  with,  but  where  the  works  differed 
from  those  would  not  the  case  be  a  very  difficult  one 
to  deal  with  ? — No  dovibt  there  would  be  some  diffi- 
culty in  dealing  with  it,  but  Dr.  Angus  Smith  has 
expressed  his  willingness  to  undertake  such  an  office. 

7336.  Is  it  not  the  fact  thai  in  the  case  of  manu- 
factories other  than  tho.se  I  have  specified,  namely, 
copper  works  and  alkali  works,  it  would  be  difficult  at 
present  to  prescribe  means  by  which  the  noxious 
vapours  could  be  reduced  in  quantity?  —  Yes.  I 
would  scarcely  recommend  that  the  "inspector  should 
insist  upon  any  one  special  means  being  adopted. 

7337.  Have  you  any  personal  experience  with 
regard  to  the  extent  to  which  the  actual  condensation 
of  acids  is  effected  in  works  coming  under  the  opera- 
tion of  the  Act  ? — No. 

7338.  Your  statements  are  founded  entirely  on  the 
reports  of  the  chief  inspector  ? — Yes. 

7339.  (Mr.  IVilbraham  Egerton.)  Have  you  ever 
considered  what  the  expense  of  this  testing  apparatus 
would  be,  would  it  be  an  expensive  affair  ? — No. 

7340.  Neither  expensive  in  erection  nor  expensive 
in  keeping  up  ? — No,  it  would  not  be  very  much.  I 
should  think  an  apparatus  could  be  put  up  for  about 
51.  for  each  chimney. 

7341.  You  would  have  one  for  each  chimney  ? — 
Y^'es,  or  in  any  place  where  it  was  thought  desirable 
to  erect  it. 

7342.  You  consider  that  the  expense  of  keeping  it 
up  would  not  be  very  considerable  ? — No. 


The  witness  withdrew. 


B.  Todd,  Esq. 


Brereton  Todd,  Esq.,  examined. 


7343.  (Chairman.)  You  are  assistant  inspector 
under  the  Alkali  Acts  ? — Yes, 

7344.  For  how  many  years  have  you  held  that 
office? — For  nearly  14  years. 

7345.  What  district  has  been  under  your  charge  ? 
— The  Newcastle  district. 

7346.  Have  you  always  had  the  same  district  ? — 
Always. 

7347.  Do  you  consider  that  the  legislation  on  the 
subject  has  accomplished  any  of  the  purposes  which  it 
was  intended  to  accomplish  ? — Yes,  we  have  arrived 
at  •  2  grains  hydrochloric  per  cubic  foot. 

7348.  Have  you  observed  any  beneficial  effects 
from  the  operation  of  the  Acts  of  1863  and  1874? — 
Yes,  in  the  neighbourhood  of  Newcastle  and  all  round 
the  country,  in  the  last  18  months  more  than  before. 

7349.  You  did  not  observe  so  much  effect  from  the 
operation  of  the  Act  of  1863  ? — No,  the  effect  was  not 
so  observable  as  it  has  been  since  1874. 

7350.  Do  you  think  that  due  to  the  imperfection  of 
the  test? — I  think  the  '2  requirement  reduced  the 
nuisance  a  great  deal. 

7351.  Does  anything  occur  to  you  as  requiriug 
alteration  in  the  Act  of  1S74  ? — I  tliink  that  the  fixed 
quantity  ought  to  be  tested  upon  leaving  the  roaster 
condenser.  I  am  speaking  entirely  of  open  roasters, 
as  I  have  had  no  experience  of  close  roasters  except  in 
copper  works. 

7352.  Would  that  alteration  in  the  Act  be  accept- 
able to  the  manufacturers  themselves?  —  I  do  not 
know. 

7353.  Would  it  be  accepted  by  them  as  a  just  test  ? 
— It  is  the  most  correct  test  we  could  apply,  because 
the  gases  are  so  perfectly  mixed  on  leaving  the  roaster 
condenser  that  we  can  there  get  a  good  test. 

7354.  The  manufacturers  are  interested  in  having 
a  fair  test  ? — Y^'es,  I  suppose  they  are. 

7355.  Do  you  think  that  the  test  to  which  you 
refer  is  one  which  would  be  more  difficult  of  evasion 
in  case  any  manufacturer  wished  to  evade  the  Act  ? — 
Yes. 

7356.  In  your  district  have  you  found  many 
attempts  to  evade  the  Act  ?— No,  very  few. 

7357.  Have  you  found  a  hearty  spirit  of  co-opera- 
tion among  the  manufacturers  in  your  district  ? — 


Yes.  I  have  found  a  readiness  to  support  me  in 
every  way. 

7358,  Do  you  believe  that  all  appliances  for  the 
purpose  of  giving  effect  to  the  Act  are  provided  in  the 
works  round  Newcastle  ? — They  are  at  present. 

7359,  Have  you  found  that  the  Act  is  less  carefully 
observed  on  Sundays  or  during  the  night  as  we  have 
heard  is  the  case  in  Lancashire  ? — No,  I  do  not  think 
it  is, 

7360,  Generally  speaking,  in  your  district  are  the 
manufacturers  who  are  engaged  in  these  trades  men 
of  capital  and  position  ? — Yes,  the  small  men  have 
gone  since  I  have  been  there, 

7361,  Is  the  disappearance  of  those  small  men  due 
to  the  operation  of  the  Acts,  those  Acts  requiring 
them  to  carry  on  processes  which  are  necessarily 
costly  ? — Not  in  all  cases,  in  some  cases  I  think  their 
disappearance  has  been  due  to  that. 

7362,  On  the  banks  of  the  Tyne  are  there  many 
other  works  emitting  what  are  classified  as  noxious 
vapours  besides  the  works  under  the  operation  of  the 
two  Acts  ? — Yes,  copper  works  for  instance.  We  had 
one  at  Felling,  that  is  now  stopped.  Then  we  have 
the  Tharsis  Company's  works,  which  emit  the  same 
gases  as  Mr.  Vivian's  works,  but  they  also  let  out  a 
quantity  of  hydrochloric  acid. 

7363,  We  have  been  informed  that  it  is  proposed 
by  the  Tharsis  Company  to  remove  their  most  ob- 
jectionable operations,  and  to  bestow  them  upon 
Spain  ;  have  you  heanl  of  any  such  intention  ? — No  ; 
it  would  be  a  very  good  thing  if  they  did, 

7364,  With  regard  to  copper  works,  do  you  think 
there  would  be  any  difficulty  in  including  them  in 
legislation,  and  applying  a  maximum  to  them  ? — I 
believe  there  would,  fi-om  the  nature  of  the  manu- 
facture. You  must  have  a  certain  amount  of  sulphur 
present  during  a  great  part  of  the  process,  or  you  will 
get  a  silicate  of  copper.  When  a  sulphide  is  present 
it  prevents  a  silicate  of  copper  forming  in  the  slags, 

7365,  Do  you  think  they  could  be  brought  under 
the  clause,  providing  that  the  best  practicable  means 
should  be  adopted  ? — Copper  ore  generally  contains  a 
large  quantity  of  arsenic,  and  other  things  which  are 
driven  off  by  calcining,  and  which  ought  to  be  con- 
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densed.  I  believe  they  carry  on  this  operation  to  the 
best  of  their  abihty  at  Swansea. 

7366.  Do  yon  conceivfi  that  the  best  practicable 
means,  as  applied  to  copper  works,  would  be  inope- 
rative ? — Yes  ;  I  believe  it  would,  so  far  as  smelting 
the  ore  by  the  dry  process  goes,  but  not  in  the 
calcining  process.  As  regards  the  smelting  of  the 
precipitate  obtained  by  the  wet  process,  the  hydro- 
chloric acid  found  in  the  smoke  might  be  washed  out 
of  it. 

7367.  So  far,  the  copper  works,  you  think,  should 
be  brought  under  inspection  ? — Y  es.  In  the  works 
in  which  the  wet  process  is  cai-ried  on  they  allow  a 
certain  quantity  of  hydrochloric  acid  to  go  away  with 
the  smoke;  the  precipitate  seems  to  contain  a  certain 
quantity  of  chlorides,  and  when  they  smelt  that  pre- 
cipitate, chlorine  or  hydrochloric  acid  is  evolved,  and 
we  detect  it  in  the  chimney. 

7368.  Have  you,  in  your  personal  experience,  ob- 
served much  difference  in  copper  works,  so  far  as 
regards  noxious  vapours  ? — At  Swansea  there  was  an 
escape  of  arsenic  from  the  works. 

7369.  Which  you  think  might  be  considerably 
diminished  ? — It  might  be  stopped  altogether.  The 
difficulty  is  the  sulphuric  acid  and  the  sulphurous 
acid. 

7370.  Have  you  been  able  to  perform  all  the  duties 
connected  with  the  inspection  in  your  district  to  your 
satisfaction  since  the  passing  of  the  Act  of  1874? — 
Yes,  I  think  I  have.    I  require  an  assistant. 

7371.  You  think  you  coidd  do  more  than  yon  have 
done  if  you  had  an  assistant  ? — Yes. 

7372.  V\'onld  it  be  easy  to  obtain  a  properly  qualified 
assistant  ? — Yes  ;  very  easy.  We  want  young  assist- 
ants, so  as  to  teach  them. 

7373.  The  sort  of  salary  which  the  Government 
would  probably  be  inclined  to  give  would  satisfy 
them  ? — Yes. 

7374.  Have  you  any  suggestions  to  make,  pointing 
either  towards  the  improvement  of  existing  legislation, 
or  the  better  enforcement  of  that  legislation  ? — I 
cannot  see  how  the  existing  legislation  can  be  better 
enforced  ;  but  I  think  it  would  be  a  great  Improve- 
ment if,  as  I  say,  the  test  was  taken  at  the  outlet  of 
the  condenser,  and  if  it  were  required  that  no  cubic 
foot  in  the  chimney  should  contain  more  than  the 
fixed  amount  of  hydrochloric  acid. 

7375.  That  improvement  which  you  have  suggested 
only  applies  to  your  own  district  ? — I  am  only  speaking 
of  my  own  district. 

7376.  You  know  the  Lancashire  district  ? — Yes  ; 
but  very  little.    I  have  not  visited  it  at  all. 

7377.  Do  you  know  enough  of  it  to  enable  you  to 
form  any  opinion  whether  it  would  be  practicable  to 
adopt  any  suggestion  of  an  equivalent  character  with 
respect  to  close  furnaces  ? — No.  In  my  district,  as 
soon  as  they  find  a  leakage  they  stop  and  repair  it ; 
bat  they  always  keep  a  register  of  it,  and  when  I  go  I 
find  that  their  testing  is  perfectly  correct. 

7378.  Your  experience  on  the  whole  during  the 
many  years  that  you  have  been  on  the  Tyne,  is  that 
all  the  processes  have  been  improved  so  as  to  diminish 
the  outlet  of  injurious  vapours  to  the  utmost  ? — They 
are  all  improving  their  condensers.  When  a  manu- 
facturer improves  his  condensers  it  is  with  the  hope 
of  getting  more  acid  for  making  his  chlorine.  He  will 
not  improve  his  condensers  for  the  sake  of  diminishing 
the  escape  of  injurious  vapours,  so  long  as  he  can 
keep  within  the  Act. 

7379.  (Earl  Percy ^  You  state  that  the  Act  has 
been  fairly  well  observed  in  your  district.  There  was 
a  complaint  made  by  Mr.  Swinburne  before  the  Com- 
mission at  Newcastle,  that  on  one  occasion  he  had 
applied  to  you  and  that  Dr.  Angus  Smith  had  come 
down,  but  no  redress  could  be  obtained.  He  is  asked, 
"  Can  you  tell  us  what  the  character  of  the  inspection 
"  was  which  the  inspectors  instituted  ?"  and  the 
answer  is,  "  No,  but  Dr.  Angus  Smith  told  me  that 
"  he  would  at  once  make  a  requisition  to  the  depart- 
"  ment,  and  have  an  additional  inspector  or  ins])ectors 
"  appointed  to  assist  Mr.  Todd  for  a  time."    In  the 

N 


first  place,  was  that  ever  done  ? — Dr.  Angus  Smith       Todd,  Esq. 

sent  me  down  Mr.  Swinburne's  letter,  and  I  called   

upon  him  and  he  pointed  out  several  works  from  20  Feb.  1877. 
which  he  thought  an  escape  took  place,  and  I  went 
and  tested  the  works.  I  then  asked  Dr.  Blatherwick 
to  come  and  test  after  me,  and  he  found  I  was  per- 
fectly correct.  Upon  that  I  wrote  to  Dr.  Angus 
Smith,  and  he  came  down  to  see  whether  it  was  so 
and  he  made  his  report  upon  that  foundation. 

7380.  But  the  fact  of  the  works  being  perfectly 
right  when  you  tested  them  would  not  prove  that  they 
had  not  done  damage  at  some  former  period  ? — We 
found  an  escape  of  acid  from  one  chimney  at  Messrs. 
Allhusen's  when  they  were  boiling  down  the  acid,  and 
it  was  immediately  stopped.  It  was  not  hydrochloric 
acid,  it  was  from  the  sulphuric  acid  pans. 

7381.  I  will  read  the  remainder  of  the  answer, 
"  Whether  that  was  done  "  (that  is  sending  doAvn  an 
additional  inspector)  "  I  do  not  know,  but  he  did  not 
"  recognize,  or  at  least  he  was  unwilling  to  I'ecognize 
"  the  fact  that  there  had  been  any  escape,  certainly 
"  not  to  the  extent  that  we  stated."  I  suppose  you 
would  say  that  was  incorrect,  you  would  say  that  you 
did  recognize  the  fact  that  there  was  an  escape  ? — 
Not  of  hydrochloric  acid. 

7382.  But  of  noxious  vapour? — There  had  been  an 
escape  of  noxious  vapour,  but  we  only  found  it  out 
some  time  afterwards. 

7383.  Did  you  get  the  assistance  of  an  additional 
inspector  or  sub-inspector  ? — No.  Dr.  Angus  Smith 
told  me  if  I  wanted  assistance  he  would  send  down 
his  assistant  whom  I  had  had  several  times  assistino- 
me. 

7384.  You  do  not  think  you  want  a  permanent 
assistant? — Yes  I  do,  most  decidedly. 

7385.  Do  you  think  one  would  be  sufficient  ? — It 
depends  on  the  amount  of  work  we  have  to  do. 

73S6.  {Chairmcm.)  At  present  one  would  do? — 
Yes,  at  present,  before  you  extend  the  operation  of 
the  Act. 

7387.  {Earl  Percy.)  What  would  be  the  sort  of 
assistant  you  would  require  1 — A  young  man  about  20 
or  21. 

7388.  With  any  special  education  ?  —  He  might 
know  a  little  chemistry,  Ave  should  educate  him. 

7389.  {Chairman.)  One  absolutely  ignorant  of 
chemistry  would  be  of  very  httle  use  to  you  ? — We 
could  soon  teach  him. 

7390.  {Earl  Percy.)  Do  you  ever  go  out  at  night 
to  test  the  woi-ks  ? — No. 

7391.  {3'Ir.  Stevenson.)  There  are  no  copper  works 
on  the  Tyne  except  those  in  which  the  wet  process  is 
carried  on  ? — No. 

7392.  These    only  came  under   your  supervision 
under  the  Act  of  1874  ?— Y^es. 

7393.  Since  they  have  come  under  your  supervision 
have  you  considered  it  your  duty  to  test  for  the 
escape  of  all  sorts  of  gases  from  the  chimneys  of  those 
works  ? — No,  merely  for  hydrochloric  acid. 

7394.  Why  do  you  limit  it  to  hydrochloric  acid  ? — 
We  take  the  total  acidity,  which  is  sent  to  Dr.  Angus 
Smith. 

7395.  I  am  speaking  of  your  duties  under  the  Act ; 
under  the  Act  of  1874  are  not  wet  copper  works 
defined  to  be  alkali  works  ? — Y''es. 

7396.  In  the  case  of  every  alkali  work  it  is  required 
that  the  best  means  should  be  adopted  to  prevent  the 
escape  of  various  other  gases  besides  hydrochloric 
acid  ? — -Yes. 

7397.  Have  you  tested  for  escapes  of  those  other 
gases  ? — W e  have  taken  the  total  acidity. 

7398.  With  regard  to  sulphur  acids,  have  you  made 
any  calculation  of  the  quantity  per  cubic  foot  ? — -3  of  a 
grain  to  as  much  as  -Q  of  a  grain  estimated  as  sulphuric 
acid.  I  could  tell  you  the  exact  quantity  by  referi-ing. 
I  think  that  is  about  the  average. 

7399.  Do  you  agree  with  Mr.  Pattinson  fhat  these 
works  are  apt  to  do  damage  in  the  calcination  of  the 
precipitate  of  the  regulus  ? — They  do  not  calcine  their 
precipitate,  the  precipitate  is  taken  and  run  into  copper 
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B.  Todd,  Esq.  at  once.    There  is  a  sort  of  slag  on  the  top  which  has 

  to  be  smelted  to  get  the  copper  from  it. 

20  Feb.  1877.       7400.  Do  yon  know  that  a  noxious  vapour  comes 
"       ~     from  this  precipitate  ? — Yes ;  -6  going  away  in  the 
chimney  in  the  smelting  of  it. 

7401.  You  have  tested  the  chimney  for  the  escape 
during  the  smelting  ? — Yes. 

7402.  Do  you  agree  with  Mr.  Pattinson  that  damage 
was  done  by  such  copper  works  before  the  Act  of 
1874  came  into  operation  ? — Yes  ;  nearly  all  the  Heb- 
burn  trees  were  killed  by  the  vapours  from  those 
works. 

7403.  Is  not  it  the  case  that  the  Tharsis  Company 
always  condensed  the  muriatic  acid  arising  from  the 
wet  process  ? — I  did  not  inspect  their  works  at  that 
time,  but  I  know  the  Saint  Bede's  works  were  carried 
on  a  long  time  without  having  any  condenser. 

7404.  You  think  the  wet  copper  process  being 
carried  on  without  condensers  would  fully  account  for 
the  destruction  of  the  Hebburn  trees  ? — Yes  ;  when  I 
first  tested  the  Tharsis  works  there  were  23  grains  of 
hydrochloric  acid  a  cubic  foot  going  out. 

7405.  After  passing  the  condensers  ? — Yes,  after 
passing  the  condensers  ;  that  was  the  first  testing  I 
made  at  their  works.  I  called  their  attention  to  it, 
and  next  day  the  works  were  stopped.  They  found 
one  of  their  blind  roasters  was  leaking  and  they  stopped 
their  woi'ks. 

7406.  You  said  that  while  additional  condensers 
were  put  up  in  works  on  the  Tyne,  those  condensers 
were  merely  put  up  to  get  more  acid  ? — Yes,  I  think 
it  is  generally  the  case  that  where  they  put  up  more 
condensers  it  is  to  get  more  acid.  They  put  up  more 
condensers  with  the  object  of  using  less  water,  so  as  to 
get  stronger  acid. 

7407.  Might  it  not  be  the  case  that  the  additional 
condensers  are  put  up  merely  to  secure  a  better  con- 
densation of  the  last  traces  of  muriatic  acid  ? — I  do 
not  think  that  many  manufacturers  do  that  so  long 
as  they  are  within  the  Act. 

7.408.  {Professor  Roscoe.)  Some  of  the  manufac- 
turers on  the  Tyne  run  their  acid  away  ? — Yes. 

7409.  They  do  not  put  up  their  condensers  for  the 
purpose  of  using  the  acid,  but  for  the  purpose  of  com- 
plying with  the  Act  ? — They  do  not  always  run  their 
acid  away  when  they  can  make  a  profit  out  of  their 
chlorine. 

7410.  Do  many  of  the  works  on  the  Tyne  run  their 
acid  away  ? — Very  few  ;  only  those  who  do  not  use  it 
for  chloride  of  lime.  1  know  one  where  they  are 
running  50  tons  of  acid  into  the  river  a  week. 

7411.  I  understand  you  to  recommend  that  the  test 
should  be  taken  between  the  condenser  and  the 
chimney  in  the  case  of  hydrochloric  acid  ? — Yes. 

7412.  Do  you  recommend  that  the  flue  test  should 
be  taken  from  the  sulphuric  acid  chamber  ? — Yes. 

7413.  You  are  aware  that  that  proposal  does  not 
accord  with  the  views  of  certain  manufacturers  who 
have  been  asked  their  opinions  on  the  point  ? — I  am 
only  speaking  from  my  experience. 

7414.  We  have  heard  in  evidence  that  these  flue 
tests  are  as  liable  to  error  as  the  chimney  tests  ;  that 
is  not  your  experience  ? — ^No.  If  you  refer  to  the 
entry  into  the  condenser,  we  have  great  difficulty  in 
taking  the  quantity  entering  the  roasting  condenser. 

7415.  I  think  we  had  evidence  with  regard  to 
testing  at  the  exit  from  the  condenser  ? — The  testings 
at  tlie  exit  from  the  condensers  are  always  correct ; 
the  gases  there  are  cool  and  are  well  mixed,  and  you 
always  get  a  good  testing. 

7416.  It  has  been  stated  that  on  the  Tyne  testing 
the  chimneys,  only  one-third  of  the  acid  escapes  from 
the  salt  decomposed  ? — Two-thirds  go  to  the  pan  con- 
densers. 

7417.  Have  you  any  means  of  testing  that  escape 
oi  two-thirds  from  the  pan  or  pot  condensers  ?— 
Yes. 

7418.  How? — We  have  an  apparatus  which  we 
send  up  to  the  top  with  an  absorbing  tube. 

7419.  Is  that  regularly  done  ? — No  ;  not  regularly 


done.    The  escape  is  so  small  that  you  can  hardly  see 
it,    I  find  0  •  05  to  0  •  10  the  very  highest. 

7420.  Does  it  ever  happen  that  the  water  supply  is 
deficient  in  these  pot  condensers  ? — Yes ;  but  you  can 
always  see  it.  There  is  such  a  small  quantity  of  air 
going  through  these  pot  condensers  that  a  large  escape 
would  be  really  small  upon  the  per-centage. 

742 1 .  In  your  returns  to  Dr.  Angus  Smith  do  you 
include  the  escapes  from  the  pot  condensers  ? — We 
merely  test  them  when  we  see  anything  is  going 
wrong.  The  pot  condensers  are  80  feet  high,  and 
we  have  no  means  of  getting  up  to  them. 

7422.  {Professor  Abel.)  Do  you  consider  it  part  of 
your  duty  to  inspect  the  condensing  arrangements, 
and  the  arrangements  generally  from  which  escapes  of 
vapour  may  take  place  ? — I  generally  do  inspect  them, 
but  I  do  not  think  it  is  part  of  my  duty  to  interfere 
with  them. 

7423.  It  is  part  of  your  duty  to  inspect  them 
generally  ? — Yes. 

7424.  And  to  mention  to  the  proprietor  of  the 
works,  or  to  the  manager,  anything  which  you  may 
notice  to  be  defective  ? — If  there  is  an  escape  beyond 
the  Act  I  do  ;  if  not,  I  never  do. 

7425.  {Chairman.)  Not  if  you  find  the  process 
carried  on  so  imperfect  that  it  must  lead  to  an 
infraction  of  the  Act  ? — If  they  are  exceeding  the 
Act  I  do. 

7426.  Supposing  a  case  in  which  the  arrangements 
made  were  such  as  to  convince  you  that  the  Act 
could  not  be  complied  with  ? — Then  I  should  mention  it 
immediately. 

7427.  {Professor  Abel.)  Do  you  consider  that  you 
could  delegate  any  of  the  work  with  which  you  are 
over-burdened  at  present  to  a  young  man  who  had 
not  very  much  knowledge,  and  no  experience  ? — He 
would  go  with  me  and  assist  me. 

7428.  If  you  are  already  over-worked  it  would  be 
necessary  at  once  to  have  some  one  to  assist  you 
thoroughly  in  your  work  ?  —  I  could  direct  my 
assistant. 

7429.  Would  not  manufacturers  probably  question 
the  results  arrived  at  by  a  young  man  of  no  ex- 
perience ? — What  he  did  would  be  always  done  under 
my  supervision. 

7430.  And  on  your  own  responsibility  P — Yes, 

7431.  You  would  be  liable  for  any  mistakes  he  might 
make  ? — I  would  take  good  care  of  that. 

7432.  Have  there  been  any  prosecutions  in  your 
district  ? — None. 

7433.  {Admiral  Hornby^  Is  your  district  confined 
to  Newcastle  ? — Yes  ;  I  have  one  work  at  Middlesbro' 
and  another  at  Seaham. 

7434.  The  works  you  inspect  are  chiefly  at  New- 
castle ? — Yes, 

7435.  During  the  13  or  14  years  that  yor.  have 
been  at  Newcastle,  the  works  have  lai'gely  increased  ? 
— Very  largely  indeed, 

7436.  You  told  us  that  you  had  been  met  generally 
by  a  very  great  readiness  on  the  part  of  the  manu- 
facturers to  carry  out  the  law  to  the  best  of  their 
power  ? — Yes, 

7437.  You  have  heard,  I  dare  say,  that  there  were 
statements  made  at  Widnes  or  St.  Helen's,  that  in 
some  cases  Mr.  Fletcher  had  to  inspect  a  work  as  much 
as  seven  times  a  month ;  has  anything  of  that  sort 
happened  to  you  ? — Yes ;  very  often. 

7438.  Would  you  report  such  cases  as  those  to 
Dr.  Angus  Smith  ? — Always  ;  and  I  would  always 
give  him  the  reason  why  a  prosecution  should  not 
take  place. 

7439.  In  spite  of  the  necessity  of  visiting  the  works 
so  often,  you  say  that  in  such  a  case  as  that  you  have 
not  considered  it  necessary  to  take  any  steps  with  a 
view  to  prosecution  ? — No,  because  they  were  doing 
everything  in  their  power  to  carry  out  our  views. 

7440.  Is  it  your  impression  that  if  a  work  requires 
a  visit  as  often  as  say  twice  a  week,  they  are  carrying 
out  your  views  to  the  best  of  their  power  ? — No  ;  but 
they  may  come  just  within  the  Act,  and  yet  not  be  so 
perfect  as  we  would  wish  to  bring  them. 
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7441.  You  told  Professor  Abel  just  now  that  there 
had  been  no  prosecutions  during  the  13  or  14  years 
that  you  have  been  at  Newcastle  ? — That  is  so. 

7442.  Have  you  recommended  that  there  should  be 
any  ? — Only  one  ;  and  the  Local  Government  Board 
were  not  satisfied  that  it  should  be  proceeded  with, 
because  the  default  was  owing  to  breakage  of  water- 
pipes. 

7443.  {Mr.  Wilbraham  Egerton.)  We  were  told  by 
the  previous  witness  that  the  inspectors  cannot  prevent 
by  inspection  accidental  escapes ;  is  that  your  expe- 
rience ? — Yes ;  the  manufacturer  himself  cannot  pre- 
vent them,  or  he  would. 

7444.  You  think  it  is  always  against  the  interests  of 
the  manufacturers  that  there  should  be  accidental 
escapes  ? — Yes,  always  ;  and  the  only  way  we  have  of 
checking  such  accidental  escapes  is  to  watch  the  works 
very  narrowly,  and  to  test  very  rapidly.  I  do  not 
think  it  could  be  done  by  a  prolonged  test. 

7445.  Have  you  any  experience  of  works  being 
carried  on  where  the  water  has  not  been  forthcoming 
for  the  condenser  ? — Yes ;  at  one  work  I  recollect  they 
were  just  within  the  Act.  Men  were  carrying  the 
water  up  from  one  condenser  to  another  in  pails. 

7446.  Do  you  suppose  that  that  was  a  proper  state 
of  things  ? — No ;  it  was  not.  I  reported  them,  but 
they  kept  within  the  Act  by  the  use  of  the  pails. 

7447.  That  was  not  a  work  in  which,  after  your 
back  was  turned,  the  work  would  be  likely  to  be 
carried  on  properly  ? — I  could  not  tell ;  the  works  were 
stopped. 

7448.  That  is  some  time  ago  ? — Yes ;  in  decom- 
posing salt  the  same  thing  goes  on  every  hour ;  you 
begin  a  batch,  and  you  finish  it  in  the  hour. 

7449.  Do  you  think  there  should  be  any  permanent 
means  of  testing  works  ? — No  ;  I  do  not  believe  in  it. 

745(\  On  what  grounds  do  you  think  that  a  perma- 
nent test  is  not  practicable,  or  if  practicable,  is  liable 
to  be  abused? — A  cubic  foot  of  gas  increases  3-5 
inches  for  every  degree.  We  always  work  at  60°,  and 
if  you  take  it  at  say  85°  you  are  di'awing  hot  gases 
through  your  solution.  With  the  first  tenth  of  a  cubic 
foot  it  will  not  increase  in  bulk,  but  nfter  that  you 
cannot  get  a  correct  volume  to  test  without  allowing 
for  temperature,  25°  will  make  a  difference  of  five  per 
ceftt.  in  the  volume,  and  a  difference  of  five  per  cent, 
in  the  volume  will  make  a  difference  of  five  per  cent, 
in  the  testings.  It  is  a  matter  of  common  sense  ;  you 
cannot,  drive  hot  gases  through  water  without  the 
water  becoming  as  warm  as  the  gases,  and  they  pass 
into  the  aspirator  in  that  state. 

7451.  Your  experience  does  not  coincide  with  that 
of  others,  who  think  that  such  a  constant  test  is  pos- 
sible ? — I  do  not  believe  in  it.  I  believe  the  tests 
should  be  taken  as  rapidly  as  they  can  be,  so  as  to  get 
a  correct  test  of  the  chimney  ;  that  is  my  experience. 

7452.  Do  you  attach  any  importance  to  a  diary 
being  kept  in  the  works  ? — Most  decidedly. 

7453.  Would  you  make  it  compulsory  ? — Most 
decidedly.    In  the  best  works  it  is  done. 

7454.  In  the  best  works  they  have  a  chemist  whose 
business  it  is  to  to  test  the  works  ? — Yes  ;  and  there 
the  testings  are  always  correct. 

7455.  When  we  were  at  Newcastle  we  observed  in 
one  of  the  works  an  escape  of  sulphuretted  hydrogen  ; 
is  that  a  usual  occurrence  ? — That  was  stopped  in 
three  days. 

7456.  Is  that  a  usual  occurrence  ? — No. 

7457.  Has  it  ever  occurred  since  ? — No ;  it  was 
stopped  in  three  days. 

7458.  How  was  it  that  it  was  not  stopped  before  if 
it  had  been  going  on  some  time  ? — It  had  not  been 
going  on  very  long. 

7459.  It  was  not  an  accidental  escape  ? — No. 

7460.  It  was  a  persistent  escape  ? — Yes  ;  they  dis- 
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puted  its  coming  under  the  Act  till  Lord  Aberdare  B.  Todd,  Esq. 
spoke  about  it. 

7461.  If  you  had  raised  the  question  it  would  have 
been  referred  to  Dr.  Angus  Smith,  and  settled  in  the 
way  in  which  it  was  settled  subsequently  ? — Yes. 

7462.  Do  you  think  it  desirable  that  the  inspectors 
should  always  live  in  close  proximity  to  the  works 
which  they  have  to  inspect  ? — No ;  it  is  not  at  all 
necessary. 

7463.  Do  you  think  it  desirable  that  they  should  be 
in  sight  of  the  principal  chimneys  of  the  district  which 
they  have  to  inspect  ? — No  ;  I  think  not. 

7464.  Or  within  easy  reach  of  them  ? — No  ;  the 
further  away  they  are  the  better. 

7465.  You  mean  for  their  own  comfort  ? — For  many 
reasons. 

7466.  You  think  it  not  desirable  that  they  should 
associate  with  the  manufacturers  ? — I  do  think  so. 
If  we  partake  of  their  hospitality  it  is  said  that  we 
cannot  do  our  duty  at  their  works. 

7467.  You  would  think  it  desirable  therefore  that 
the  inspector  should  not  be  resident  long  in  one 
place  if  he  is  to  inspect  the  works  closely  ? — I  think 
that  you  can  keep  yourself  aloof  from  the  manu- 
facturers. 

7468.  I  understand  you  to  say  that  you  think  it 
is  not  desirable  that  the  inspector  should  live  in  the 
immediate  proximity  of  the  works  which  he  has  to 
inspect,  but  supposing  it  was  necessary  for  him  to 
live  in  immediate  proximity  to  them,  do  you  think  he 
should  change  his  residence  frequently  ? — I  do  not 
think  it  matters  where  a  man  lives  so  long  as  he 
inspects  his  works  properly. 

7469.  A  man  who  is  on  the  spot  has  greater  facili- 
ties for  inspecting  the  works  than  one  at  a  distance  ? 
— I  do  not  know  about  that.  If  I  drive  on  one  side  of 
the  Tyne  I  see  all  the  works  on  the  other. 

7470.  In  some  districts  the  works  are  not  in  such 
close  proximity  to  each  other  as  they  are  on  the 
Tyne  ? — If  I  drive  on  one  side  of  the  Tyne  and  see 
an  escape  on  the  other  side  I  have  to  go  all  the  way 
round  to  Newcastle  to  cross  the  river  and  get  to  the 
other  side, 

7471.  You  have  to  ci-oss  the  river  but  you  know 
that  in  such  and  such  works  certain  escapes  are  taking 
place  ? — Yes. 

7472.  {Professor  Williamson.)  With  regard  to  the 
mode  of  testing,  you  pointed  out  just  now  the  un- 
certainty of  the  conditions  under  which  you  perform 
the  test  owing  to  the  variation  of  the  temperature. 
In  proportion  as  the  air  operated  on  becomes  colder 
its  volume  diminishes,  and  you  have  not  as  I  under- 
stand you  any  arrangement  for  making  allowance  for 
that  ? — Not  if  you  have  a  perpetual  testing  going  on 
unless  you  are  there.  When  required  I  put  the 
thermometer  into  the  top  of  the  aspirator  and  I  take 
the  temperature  of  the  air  going  into  the  aspirator  . 

7473.  You  occasionally  do  that  ? — Yes  I  find  -Yo^n  of 
a  cubic  foot  does  not  make  a  variation  of  above  half 
a  degree. 

7474.  When  you  find  the  temperature  do  you  calcu- 
late what  would  have  been  the  result  at  the  normal 
temperature  ? — Yes. 

7475.  Would  not  it  save  trouble  if  you  cooled  the 
air  before  operating  on  it  ? — We  do  that  and  it  answers 
very  well  for  ^^oth  of  a  cubic  foot,  but  if  hot  gases 
are  kept  constantly  going  through  the  water,  the 
water  becomes  of  a  certain  temperature  and  the  gases 
go  through  it  at  that  temperature. 

7476.  Could  not  some  arrangement  be  adopted  by 
which  the  water  could  be  kept  cool  ? — The  difficulty 
is  to  get  any  such  apparatus  to  the  works. 

7477.  {Professor  Roscoe.)  Can  you  teU  us  what  is 
the  temperature  which  the  Act  directs  ? — There  is 
none  specified,  I  always  work  at  60°. 


The  witness  withdrew. 
Adjourned  to  to-morrow  at  11  o'clock. 
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Dr.  Benjamin  W.  Richardson,  M.D.,  F.R.S.,  further  examined. 


7478.  {Chairman.)  You  have  been  inquiring  into 
the  effect  on  vegetation  in  the  districts  of  Cheshire 
which  are  affected  by  salt  works  ? — I  have, 

7479.  Will  you  state  the  results  of  your  obser- 
vation ? — I  have  divided  what  I  have  to  say  under 
four  heads  :  (I)  damage  to  vegetation  throughout  the 
district ;  (2)  the  process  and  extent  of  the  manu- 
facture of  salt  ;  (3)  the  results  of  experiments  and 
conclusions  as  to  the  injury  to  vegetation ;  (4)  some 
suggestions  which  I  shall  have  to  make. 

(1.)  The  districts  1  visited  were  those  of  JSTorthwich 
and  Winsford.  The  Northwich  district  comprises 
Witton,  Marstou,  Wincham,  Winnington,  and  Ander- 
ton.  The  Winsford  district  comprises  Over,  Wharton, 
Moulton,  and  Newton.  In  the  Northwich  district 
the  vegetation  is  affected  near  to  the  salt  works. 
The  estate  of  Mr.  Smith  Barry  shows  marked  evi- 
dence of  injury  from  the  salt  works  at  Anderton 
and  Marston.  The  trees  of  the  park  ai'e  destroyed 
in  many  places,  the  grass  is  discoloured,  and  the 
hayricks  and  buildings  of  the  adjacent  farmsteads 
are  blackened  by  the  smoke.  The  same  is  observed 
on  the  estates  of  Lord  de  Tabley  in  Marston,  Mr. 
Warburton,  Arley  Hall,  and  Captain  Townshend,  of 
Wincham,  as  well  as  on  the  estates  of  smaller  owners. 
At  Budworth,  a  village  and  township  adjoining 
Marston,  I  detected,  the  wind  being  S.S.E.,  the 
odour  from  the  Marston  works  very  distinctly. 
These  woi"ks  lie  nearly  south,  and  a  mile  distant. 
The  odour  was  that  of  sulphurous  acid  and  of  some 
organic  substance.  Over  this  tract  of  land  belonging 
to  Lord  de  Tabley  and  Mr.  Warburton  the  injury 
to  vegetation  was  well  marked.  Near  to  Marston 
the  grass  was  in  many  places  darkened  and  quite 
dead.  In  the  Winsford  district  the  injury  to  vege- 
tation is  much  more  severe.  The  estate  of  the  Rev. 
T.  France  Hayhurst,  of  Bostock  Hall,  near  to  Wins- 
ford, is  very  severely  injured.  The  park  trees  on  the 
western  and  south-western  side  have  received  extreme 
damage.  The  beeches  and  oaks  are  pai'tly  killed, 
their  upper  parts  being  in  many  instances  quite  dead, 
and  the  trunks  of  some  showing  evidence  of  de- 
struction. The  injury  is  greatest  in  places  that  are 
most  exposed  to  the  winds  coming  from  the  works, 
that  is  to  say,  on  the  north-east  side,  where  the  ex- 
posure is  to  the  prevaling  south-west  wind.  I 
gathered  from  the  I'esidents  of  the  locality,  as  well  as 
from  my  own  observation,  that  the  vegetations  most 
affected  were  the  upper  branches  of  large  trees  and 
the  grass.  Shrubs  and  smaller  plants  were  not  con- 
sidered to  be  so  powerfully  acted  upon,  with  the  excep- 
tion of  the  spruce.  Serious  complaint  was  made  as  to 
the  injury  inflicted  on  grass.  The  grass  is  not  only  in- 
jured in  vitality,  but  is  rendered  exceedingly  bitter  by 
the  deposit  upon  it  of  soot.  The  cattle  do  not  readily 
feed  on  this  grass,  and  they  suffer  if  they  are  forced 
to  subsist  upon  it.  Cereals  are  affected  to  some  extent, 
and  the  proprietor  of  a  large  salt  works  told  me  he 
had  seen  a  field  of  oats  destroyed  by  the  steam  arising 
from  the  works  during  the  evaporation  of  brine  for 
the  production  of  the  finer  kinds  of  salt.  In  the  line 
from  Bostock  to  Winsford,  and  on  the  north-east  side 
of  the  river  Weaver,  including  Lord  Delamere's  estate, 
the  vegetation,  grass,  ferns,  and  trees  are  extremely 
affected.  The  value  of  land  for  agricultural  pui'poses 
is  rapidly  decreasing.    Some  farms  on  Mr.  France 


Hayhurst's  estate  let  for  15s.  an  acre.  I  was  shown 
one  farm  of  eighty  acres  which  is  rented  at  60/. 
a  year,  and  another  farm  where  the  occupant  was 
leaving  because  he  could  not  afford  to  pay  a  rental  of 
1/.  2s.  an  acre.  Much  land  is  unlet  altogether.  The 
ordinary  letting  value  of  land  in  the  district  is  from  21.  to 
21.  5s.  per  acre.  In  another  part  of  Mr.  Hayhurst's 
estate,  extending  along  the  line  of  the  river  fromAvhat 
are  called  the  New  Bridge  works  to  Winsford,  there  is 
complete  destruction  of  vegetation.  The  land  is  sim- 
ply like  the  sea-shore  in  barrenness.  In  this  instance 
the  works  are  below  the  level  of  the  table-land,  in  a 
valley,  so  that  the  smoke  from  the  chimneys,  and  the 
steam  from  the  evaporating  pans,  stream  over  the 
surface  of  the  land.  The  estates  of  Mr.  Dudley  and 
of  Mr.  Done  are  also  affected.  The  damage  to  vege- 
tation seems  to  me  to  occur  in  two  degrees  according 
to  distance  from  the  works.  The  damage  in  the  first 
degree  was  inflicted  within  half  a  mile  of  works  ;  the 
damage  in  the  second  degree  extended  a  mile  further. 
The  district  of  damage  may  be  fairly  considered  as 
included  within  a  mile  and  a  half  of  distance  from  the 
works.  In  the  Northwich  districts  1,280  acres  of 
laud  so  affected  are  within  half  a  mile  of  the  salt 
works,  and  6,400  acres  are  within  another  mile,  giving 
a  total  of  7,680  acres  affected. 

7480.  Does  that  include  the  town  ?— No  ;  that  is  the 
agricultural  land.  In  tlie  Winsford  district  1,600 
acres  are  within  half  a  mile  of  works,  and  7,040  acres 
within  another  mile,  giving  a  total  of  8,640.  The 
total  of  the  land  affected  in  the  two  districts  within 
half  a  mile  of  works  is  2,880  acres ;  and  the  total 
within  the  additional  mile  is  13,440.  The  grand  total 
for  both  districts  is  16,320  acres. 

(2.)  The  second  head  under  which  I  would  wish 
to  speak  refers  to  the  process  and  extent  of  the  manu- 
facture of  salt.  The  process  of  work  for  the  pro- 
duction of  salt  from  the  brine  springs  is  exceedingly 
simple.  Three  kinds  of  salt  are  produced :  common 
salt,  butter,  and  stove  salt.  The  brine,  which  is 
pumped  up  from  the  natural  springs  and  which  contains 
40  ounces  of  salt  in  the  gallon  of  water,  is  in  most  cases 
placed  simply  in  iron  pans  having  furnaces  beneath 
them,  three  furnaces  on  an  average  to  a  pan.  By  the 
heat  of  the  fin-naces  the  water  of  the  brine  is  evapo- 
rated. In  making  the  finer  salt  a  layer  of  soft-soap  in 
thin  film  is  sometimes  allowed  to  float  on  the  surface  of 
the  brine.  This  is  said  to  be  done  for  the  purpose  of 
conserving  the  heat.  As  a  rule  the  pans  are  covered 
with  light  sheds,  which  are  not  enclosed  at  the  sides, 
but  are  partly  roofed.  The  steam  from  the  brine  es- 
capes at  all  points.  The  smoke  from  the  furnaces 
escapes  from  the  chimneys,  and  is  usually  extremely 
dense. 

7481.  What  smoke  is  it  that  escapes  ? — The  smoke 
from  the  furnaces. 

7482.  Is  it  only  from  coal? — Only  from  coal.  In 
the  Northwich  district  there  are  1,428  furnaces  and 
390  pans.  The  pans  give  610,551  superficial  feet  of 
evaporating  surface.  There  are  205  chimneys.  In 
the  Winsford  district  there  are  2,235  furnaces  and 
584  pans.  The  pans  give  779,476  superficial  feet 
of  evaporating  surface.  There  are  393  chimneys. 
In  the  combined  districts  there  are  3,663  furnaces, 
974  pans,  1,390,027  superficial  feet  of  evaporating 
surface,  and  598  chimneys. 
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7483.  What  is  the  usual  height  of  the  chimneys  ? 
—They  are  low,  60  feet  perhaps ;  some  may  he 
higher  than  that.  I  should  say  there  is  no  regu- 
larity about  the  height  of  the  chimneys.  In  the  whole 
district  it  is  computed  that  half  a  ton  of  fuel  is  re- 
quired to  produce  a  ton  of  salt,  and  the  produce  of 
salt  is  estimated  at  one  ton  per  superficial  foot  of  pan 
per  annum.  The  yield  of  salt  is  therefore  1,390,027 
tons  per  annum.  Tiie  amount  of  coal  used  in  the 
district  may  be  reckoned  at  2,333  tons  a  day,  or 
699,000  tons  in  the  year,  computing  300  working  days. 
The  coal  used  iu  the  district  is  chiefly  from  Lan- 
cashire, Staffordshire,  and  Welsh  collieries.  Lan- 
cashire coal  is  the  principal  supply.  What  is  called 
burgey  (a  mixture  of  coal  and  slack)  and  slack  are 
the  fuels  in  general  use. 

(3,)  Various  opinions  have  been  expressed  as  to 
the  cause  of  the  destruction  of  vegetation  from  the 
manufacture  of  salt  by  evaporation.    Some  attribute 
the  injury  entirely  to  the  smoke,  others  to  the  steam 
arising  from  the  brine,  and  others  again  to  a  practice 
of  allowing  the  brine  to  escape  into  the  furnaces 
through  accidental  openings  in  the  pans.    It  has  also 
been  suggested  that  in  some  cases  the  manufacturers 
throw  salt  on  the  furnace  fires  for  the  purpose  of 
clearing  or  suppressing  the  smoke  that  issues  from 
the  chimneys.     My  attention  was  directed  to  the 
refuse  heaps  which  lie  in  tiie  neighbourhood  of  some 
of  the  works,  as  possible  causes  of  the  injury.  In 
order  to  ascertain  the  correctness  of  these  different 
views,  I  have  conducted  researches  bearing  on  this 
subject  by  exposing   plants  of  various  kinds,  the 
reseda,  the  heath,  the  myrtle,  and  the  small  cedar, 
to  the  effects  of  the  same  agencies  as  are  present 
in  the  salt  districts.    By  this  research  I  am  enabled 
to  exclude  two  of  the  supposed  causes  named  above. 
The  refuse   heaps   yield   no   substance   which  is 
capable  of  injuring  vegetation  ;  they  are  made  up  of 
fragments  of  slate,  ash,  coal,  and  other  dead  inert 
materials.    I  may  also  exclude  the  hypothesis  that 
the  casting  of  salt  on  the  fires  for  the  purpose  of 
clearing  or  suppressing  the  smoke   produces  an  in- 
jurious effect  by  cauiring  escape  of  noxious  vapours. 
The  same  applies  to  the  accidental  escape  of  brine  from 
the  pans  into  the  furnaces.    I  could  gain  no  evidence 
that  there  were  any  foreign  products  apart  from  the 
smoke.    The  two  remaining  agents,  the  smoke  from 
the  evaporating  pans,  and  the  smoke  from  the  chim- 
neys, are  sufficient  of  themselves  in  my  opinion  to 
account  for  the  phenomena.    In  order  to  determine 
the  effects  of  the  process  on  plants,  I  constructed  a 
small  pan  and  furnace  on  the  plan  of  the  salt  pan,  and 
exposed  the  plants  I  have  named  in  one  set  of  in- 
quiries to  the  steam  given  off  from  the  brine,  and  in 
another  set  to  the  smoke  yielded  by  coal.    The  eflfect 
of  the  steam  upon  the  plants  which  were  exposed  to 
it  in  an  open  place  or  shed  similar  to  the  salt  works, 
was  well  marked  on  the  smaller  plants.    The  reseda 
was  affected  in  a  few  hours  ;  its  leaves  became  first 
very  moist,  then  drooping,  and  in  a  short  time  all 
the  leaves  had  fallen  on  the  stem,  and  the  stems 
drooped.    In  three  days  the  plant  was  completely 
killed.    The  dead  leaves  remained  moist  and  gave  a 
saline  taste.    They  had  absorbed  particles  of  salt,  and 
an  infusion  of  them  yielded  salt.    In  some  specimens 
of  grasses  collected  at  Marston  Church  in  the  salt 
districts,  and  in  a  field  on  Mr.  Hayhurst's  estate  lying 
between  the  railway  and  the  river  Weaver,  I  found  the 
same  evidence  of  saline  matter.    On  the  other  plants 
subjected  to  experiment  the  effect  of  the  steam  from 
the  brine  was  feeble  or  negative.    The  heath  suffered 
slightly,  but  was  not  killed ;  some  of  the  leaves  of  the 
myrtle  were  affected,  but  the  cedar  escaped  altogether. 
Brought  so  as  to  be  completely  enveloped  in  the  steam 
and  exposed  to  it  for  eleven  days,  the  myrtle  under- 
went no  change.    I  collected  by  condensation  in  a 
wide-mouthed  glass  globe  the  steam  coming  from  the 
brine,  and  found  that  minute  portions  of  salt  pass  over 
with  the  steam.    In  these  experiments  the  plants  were 
carefully  excluded  from  the  smoke  that  was  generated 
in  the  furnace.  In  tlie  second  set  of  experiments  plants 
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were  exposed  to  the  smoke  of  the  furnace,  the  fuel  ^r.  B.  W. 
yielding  the  smoke  being  burgey  and  slack,  sent  from  Richardson,^ 
the  salt  districts,  and  being  the  same  that  is  used  there.  '  F-R-^- 
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stance  the  plants  were  exposed  to  the  smoke  in  the   

open  air,  the  smoke  from  the  chimney  of  the  furnace 
being  allowed  to  drift  over  them.  In  the  other  the 
plants  were  placed  in  closed  chambers,  through  which 
the  smoke  was  allowed  to  diffuse  itself  and  to  circulate 
with  air,  either  simply  as  smoke,  or  in  combination 
with  measured  quantities  of  gases,  namely,  chlorine, 
hydrochloric  acid,  sulphurous  acid,  and  sulphuretted 
hydrogen.  The  effect  of  the  smoke  simply  on  those 
plants  which  were  exposed  to  it  in  the  open  air  was 
singularly  decisive.  The  reseda  was  completely 
destroyed  in  three  days,  the  heather  in  eight  days,  the 
myrtle  in  a  fortnight,  and  the  cedar  in  seventeen  days. 
The  mode  of  destruction  is  the  same  as  that  from  dilute 
sulphurous  acid,  witli  the  exception  that  the  leaves  are 
very  much  blackened,  and  that  an  adhesive  bituminous 
substance  adheres  to  them  iu  the  early ^part  of  the  ex- 
posure. In  the  salt  districts  the  degree  of  destruction 
of  vegetation  by  the  smoke  is  believed  to  vary  con- 
siderably according  to  the  quality  of  the  coal  that  is 
burned  in  the  furnaces.  One  of  the  salt-makers  ex- 
plained to  me  that  from  his  observations  much  of  the 
injury  in  his  district  was  traceable  to  the  employment 
of  a  coal  which  came  from  St.  Helen's.  He  said  that 
this  coal  yielded  large  quantities  of  sulphur  fumes, 
which  had  been  very  prejudicial  to  vegetation.  He 
had,  therefore,  ceased  to  use  that  kind  of  coal,  and 
since  then  he  believed  his  works  had  not  been  a  source 
of  injury.  Owing  to  this  information  I  tested  sepa- 
rately four  specimens  of  coal  used  in  the  salt  districts. 
Plants,  of  the  same  order  as  before  named,  were  sub- 
jected to  the  smoke  arising  from  the  combustion  of 
these  specimens.  It  is  sufficient  to  say  that  the  plants 
were  all  so  equally  affected  by  the  smokes  that  I  could 
not  venture  to  distinguish  one  from  the  other  as 
preferable  or  less  injurious.  The  slacks  yielded  most 
smoke.  For  the  sake  of  further  comparison  I  made 
an  experiment  with  smoke  from  Silkstone  coal.  The 
difference  is  not  so  matei'ial  as  to  deserve  special  com- 
ment in  respect  to  the  more  delicate  plants.  The 
smoke  is  less  rapidly  destructive  to  the  hardier  plants, 
but  it  is  destructive.  The  effect  of  the  smoke  from 
Silkstone  coal  in  the  closed  chambers  was  to  destroy 
all  the  plants  in  the  same  manner,  and  when  it  was 
used  in  the  simple  form  it  destroyed  the  plants  in 
the  same  order  of  time  as  above  described  on  their 
exposure  to  it  out  of  doors.  In  combination  the 
different  smokes  with  sulphuretted  hydrogen  in  the 
chamber  in  the  proportion  of  one  part  of  the  gas  in 
ten  thousand  parts  of  the  air  of  the  chamber,  and  even 
of  one  part  in  five  thousand,  I  could  detect  no 
difference  in  the  rapidity  of  effect.  In  combination 
with  sulphurous  acid  in  the  proportion  of  one  part 
in  ten  thousand  the  effect  was  very  markedly  intensi- 
fied on  the  reseda  and  the  heath,  both  of  which 
were  killed  on  the  second  day  of  exposure.  On 
the  myrtle  and  the  cedar  I  was  able  to  trace  no 
decided  increased  rapidity  of  action.  In  combination 
with  hydrochloric  acid  diffused  in  the  proportion  of 
one  part  in  ten  thousand  the  effect  on  the  reseda 
was  intensified,  the  plant  being  quite  dead  on  the 
second  day,  but  the  heather  was  not  specially  in- 
fluenced by  the  presence  of  the  gas,  neither  were  the 
myrtle  nor  cedar.  In  combination  with  chlorine  in  the 
proportion  of  one  part  in  ten  thousand  the  action  was 
still  more  markedly  inteiVdified  on  the  reseda,  the  plant 
being  killed  during  the  first  day  ;  the  same  applied  re- 
latively to  the  heather,  which  was  dry,  decolorised,  and 
dead  early  on  the  third  day.  The  myrtle  was  destroyed 
on  the  tenth  day ;  and  the  cedar,  dead  at  the  same  time 
iu  greater  part,  was  quite  destroyed  in  fifteen  days. 
It  has  occupied  all  my  time  to  the  present  to  carry 
out  these  experiments,  and  I  submit  the  results  ob- 
tainable from  them  with  great  deference,  feeling  that 
the  research  requires  to  be  extended  and  modified  in 
a  great  variety  of  ways,  and  that  at  least  two  years  of 
time  would  be  needed  to  determine  with  precision  the 
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relative  effects  of  the  diiferent  gases  and  vapours  that 
are  now  under  consideration.  At  the  same  time  I 
think  it  may  fairly  be  accepted  for  the  present,  that  in 
the  salt  districts  the  cause  of  destruction  to  vegetation 
is  attributable  to  two  sources.  In  a  minor  degree,  and 
near  to  the  works,  the  destruction  is  attributable  to 
the  saline  particles  given  oiF  with  the  steam,  which 
particles  affect  some  plants  injuriously,  as  the  saline 
particles  from  the  sea  affect  vegetation,  but  this 
influence  does  not  extend  far  from  the  works,  probably 
not  more  than  half  a  mile  at  most,  and  it  affects  the 
grasses  chiefly.  The  destruction  is  due  in  the 
greatest  degree,  to  the  sulphurous  acid  and  the  smoke 
which  is  given  off  from  the  furnaces  through  the  chim- 
neys, and  which  extends  its  influence  with  dimi- 
nishing intensity  of  action  to  a  mile  and  a  half,  affecting 
trees  of  large  as  well  as  plants  of  small  growth.  I 
think  I  may  further  venture  to  submit  to  the  Com- 
mission that  while  the  comparative  experiments  I 
have  made  add  importance  to  the  influence  of  smoke 
in  respect  to  the  destruction  of  vegetation,  they  show 
also  that  the  addition  of  sulphurous  acid,  hydrochloric 
acid,  and  cldorine,  increase  the  destructive  action, 
while  they  exclude  sulphuretted  hydrogen  as  a  source 
of  injury  to  vegetation.  I  should  like,  however,  on 
this  last  point  to  make  still  further  inquiry.  It  has 
struck  me  on  making  a  comparative  observation  re- 
specting the  effect  of  noxious  vapours  in  the  salt 
districts,  and  the  alkali  districts,  that  the  different 
extents  of  mischief  to  vegetation  mark  exceedingly 
well  the  difference  in  effect  of  smoke  pure  and  simple 
and  of  smoke  combined  with  other  gases  and  vapours. 
The  quantity  of  coal  consumed  per  day  in  the  salt 
districts  is  very  nearly  the  same  as  in  Widnes.  In 
the  salt  district  the  injury  is  severe,  but  is  limited  in 
extent  to  one  and  a  half  miles.  In  the  district  of 
Widnes  the  injury,  still  more  severe,  extends  from 
three  to  four  times  the  distance.  If  an  experiment  on 
the  grandest  scale  could  be  devised  for  the  Royal  Com- 
mission it  could  hardly  be  more  instructive  than  this 
accidental  illustration. 

7484.  Are  you  quite  satisfied  of  the  correctness  of 
your  figui'es  as  to  the  extent  to  which  the  destruction 
of  vegetation  takes  place  in  the  case  of  the  works  at 
Widnes  ? — Yes,  I  am  quite  clear  upon  that  point. 

(4.)  In  the  way  of  suggestions  in  respect  to  the  salt 
district,  I  would  submit  that  in  future  legislation  the 
sulphurous  acid  given  off  as  a  part  of  the  smoke  from 
combustion  of  coal  in  large  furnaces  should  be  treated 
as  a  noxious  vapour  with  a  view  to  its  suppression. 
I  also  wish  to  say  that  I  have  specially  inspected  the 
works  of  Mr.  Lockey,  of  Northwich,  and  I  think  the 
system  he  has  introduced,  and  which  is  fully  described 
in  the  specification  of  his  patent,  No.  1159,  1875,  is 
an  improvement  which  admits  of  being  still  further 
improved,  so  as  to  abate  largely  the  present  cause  of 
mischief.  Mr.  Lockey  by  means  of  a  jet  of  steam 
causes  a  strong  cui'rent  of  air  to  pass  into  the  kiln, 
and  this  produces  draught  without  the  actual  necessity 
for  a  chimney.  The  combustion  of  his  fuel  is  so 
good,  that  when  I  was  present  I  saw  the  furnaces 
charged,  and  the  smoke  from  the  chimney,  the  escape 
of  which  at  the  most  was  very  slight,  completely 
cleared  of  carbon  and  rendered  all  but  invisible  in 
seven  minutes. 

7485.  Would  that  in  any  way  affect  the  sulphurous 
acid  ? — No.  This  process  does  not  remove  the  sul- 
phurous acid  from  the  atmosphere,  but  a  simple  con- 
densing arrangement  leading  to  or  placed  in  the 
chimney  would,  I  believe,  accomplish  the  object. 

7486.  The  suggestion  which  you  have  just  made 
seems  to  me  to  be  one  of  the  most  important  sugges- 
tions that  we  have  had  during  this  inquiry ;  you  have 
suggested  that  the  sulphurous  acid  given  off  from  the 
combustion  of  coal  should  be  treated  as  a  noxious 
vapour,  and  that  works  giving  off  sulphurous  acid 
should  be  placed  under  inspection  ? — Yes. 

7487.  What  sort  of  test  would  you  require  that 
the  Act  was  complied  with  in  that  case  ? — That  has 
got  to  be  determined. 

7488.  Would  you  have  a  test  of  a  minimum  escape, 


or  would  you  simply  require  them  to  use  the  best 
practicable  purposes,  or  have  you  a  third  requirement 
to  suggest  ? — I  have  the  same  objection  to  a  minimum 
test  as  I  had  when  I  gave  my  former  evidence. 
_  7489.  A  minimum  test  could  not  be  established 
either  in  fairness  to  the  manufacturer  or  in  justice 
to  the  surrounding  public,  without  something  like 
accurate  knowledge  as  to  what  it  ought  to  be  ?— 
Quite  so. 

7490.  We  are  absolutely,  as  it  seems  to  me,  without 
that  knowledge  ? — Yes. 

7491.  As  to  the  best  practicable  means,  all  the 
evidence  which  we  have  had  hitherto  is  that  no  means 
have  yet  been  discovered  for  preventing  the  sulphurous 
acid  that  is  evolved  from  coal  ?— That  has  been  the 
tenour  of  the  evidence. 

7492.  You  state  now  distinctly  that,  in  your  opinion, 
a  method  for  preventing  it  might  be  adopted  ? — I 
think  there  would  be  no  difliculty  whatever  in  con- 
densing all  the  sulphurous  acid  in  Mr.  Lockey's 
chimney. 

7493.  Do  you  think  the  chimney  that  he  employs 
is  one  that  might  be  used  in  all  manufactories  ?-^In 
the  salt  districts.  I  am  not  sufficiently  acquainted 
with  alkali  works  to  know  whther  it  would  be 
applicable  there. 

7494.  Mr.  Lockey,  like  other  manufacturers,  desires 
to  derive  as  much  heat  as  he  can  from  his  furnaces ; 
is  there  anything  peculiar  iu  the  manner  of  applying 
the  heat  in  his  furnace  which  distinguishes  it  from 
the  furnaces  used  in  other  manufactories  ? — Mr.  Lockey 
passes  a  steam  jet  through  two  openings  outside  the 
furnace  on  the  sides  of  the  furnace  doors,  which  pro- 
duces so  brisk  a  draught  that  he  says  a  chimney  is 
not  necessary  at  all,  he  gets  such  a  complete  draught 
by  the  extra  pressure  from  without. 

7495.  That  is  for  supplying  caloric  ? — Yes  ;  simply 
for  the  purpose  of  supplying  air  to  burn  the  coal. 

7496.  Does  it  occur  to  you  that  there  is  anything 
in  Mr.  Lockey's  principle  which  would  render  it 
inapplicable  to  ordinary  furnaces  ? — I  do  not  think 
it  would  apply  to  sulphur  furnaces,  that  is  to  say, 
furnaces  in  which  sulphur  ore  is  liurnt. 

7497.  Is  that  suggestion  which  you  just  made 
limited  to  coal  smoke  emitted  from  salt  works  ? — It  is 
entirely.  I  have  not  studied  the  question  of  its  aj^pli- 
cation  to  other  works. 

7498.  You  said  that  Mr.  Lockey  was  of  opinion 
that  he  might  dispense  altogether  with  his  chimney  ? 
— He  told  me  so. 

7499.  What  effect  would  that  have  on  the  surround- 
ing vegetation  ? — None  at  all. 

7500.  The  sulphurous  acid  would  still  find  its  way 
into  the  air  ? — The  sulphurous  acid  would  still  be 
diffused. 

7501.  To  an  equal  distance? — I  think  so,  or  at 
all  events  it  would  inflict  more  injury  on  the  districts 
more  immediately  around  the  point  of  discharge  if 
it  were  not. 

7502.  {Lord  Midleton.)  You  attribute  the  gi'eater 
portion  of  the  damage  done  from  salt  works  to  the 
action  of  sulphurous  acid  escaping  by  the  chimney  — 
Yes. 

7503.  Is  there  any  other  acid  gas  Avhich  escapes 
besides  that  ? — I  believe  not. 

7504.  A  certain  amount  of  mischief  is  also  done  by 
the  brine  ? — By  the  minute  particles  of  salt. 

7505.  Where  is  that  brine  allowed  to  flow  to  ? — 
The  water  all  passes  off  into  vapour. 

7506.  Would  that  find  its  way  into  the  streams  ? 
— It  would  by  condensation  afterwards. 

7507.  Do  you  consider  this  mischief  is  on  the 
increase  or  not  ? — I  believe  it  is  not  largely  on  the 
increase  I  have  not  sufficient  local  knowledge  to  be 
sure  upon  that. 

7508.  None  of  these  works  are  affected  by  the  Act 
of  1874  ?— No. 

7509.  And  thei'efore  they  are  not  under  inspection  ? 
— They  are  not  under  inspection.  Mr.  Cheshire  would 
be  able  to  speak  to  that  better  than  I  can. 

7510.  {Mr.  Stevenson.  )  You  seem  to  ascribe  to  coal 
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smoke  entirely  all  these  very  destructive  effects  which, 
you  have  described  ? — Yes. 

7511.  Do  you  know  of  any  other  case  where  coal 
smoke  alone  has  produced  such  a  state  of  barrenness 
as  you  have  mentioned  ? — No,  I  do  not. 

7512.  "Would  not  that  suggest  to  you  that  there  is 
something  in  this  case  more  than  coal  smoke  to 
account  for  the  destruction  of  vegetation  ? — I  have 
not  sufficient  knowledge  of  other  districts  to  enable 
me  to  make  a  comparison,  so  I  cannot  answer  that 
question. 

7513.  Did  you  analyse  the  gases  proceeding  from 
any  of  these  salt-work  chimneys  ?  —  Not  from  the 
chimneys  themselves,  but  I  did  in  imitation  chimneys. 
I  performed  the  experiment  of  putting  salt  on  the  lire, 
and  also  letting  salt  drop  on  the  furnace  bars,  and  I 
collected  the  products,  but  sulphurous  acid  was  the 
only  product  I  could  detect  under  those  circumstances. 
If  yon  take  coal  and  salt  and  mix  them  together 
intimately,  and  put  them  into  a  combustion  tube  and 
burn  them,  with  a  free  current  of  air  tlirough  the 
tube,  there  is  a  small  quantity  of  hydrochloric  acid 
produced,  but  I  doubt  whether  that  is  not  owing  to 
the  presence  of  some  silica  or  other  earthy  substance 
in  the  coal. 

7514.  You  did  not  exactly  imitate  what  would  be 
the  case  if  a  leakage  of  brine  took  place  into  a  fire- 
place under  a  pan  ? — Yes,  I  tried  that  too,  but  in  both 
those  experiments  of  putting  salt  on  the  fire,  and  also 
letting  brine  drop  on  to  the  fire  in  free  quantities,  I 
found  no  evidence  of  any  other  acid  than  sulphurous 
acid. 

7515.  Did  you  analyse  the  air  in  the  neighbour- 
hood of  the  salt  works  ? — I  did  not. 

7516.  You  found  by  your  experiments  that  the 
effect  of  the  coal  smoke  was  intensified  by  the  addition 
cf  a  small  quantity  of  muriatic  acid  ? — I  did  ;  not  so 
much  by  the  addition  of  muriatic  acid  as  by  the 
addition  of  sulphurous  acid  and  chlorine. 

7517.  The  coal  smoke  would  already  contain  sul- 
phurous acid  ? — Yes ;  but  I  mean  with  the  addition  of 
a  further  quantity. 

7518.  It  was  a  very  small  addition  to  the  quantity 
which  naturally  was  in  the  coal  smoke  ? — Yes. 

7519.  If  in  fact  there  is  a  small  proportion  of 
muriatic  acid  arising  from  the  salt  pans,  your  ex- 
perience would  show  that  that  would  do  more  damage 
than  the  mere  coal  smoke  would  ? — Yes,  if  it  were 
so ;  but  I  do  not  accept  that  view  as  probable. 

7520.  Did  Mr.  Lockey  try  this  condensing  arrange- 
ment which  you  describe  ? — No  ;  he  agreed  with  me 
that  it  would  be  a  very  simple  thing,  and  he  told  me 
that  he  would  put  it  into  practice. 

7521.  So  far  it  has  not  been  subjected  to  any 
practical  test  ? — It  has  not  been  subjected  to  any 
practical  test  as  yet. 

7522.  {Professor  Roscoe.)  You  have  not  been  able 
to  detect  any  hydrochloric  acid,  you  say,  in  the  smoke 
from  salt  works  ? — No,  I  have  not. 

7523.  But  I  suppose  you  would  admit  the  pos- 
sibility or  the  probability  of  a  certain  amount  being 
present  from  various  sources  ? — Yes.  I  think  it 
possible,  but  I  do  not  think  it  probable.  I  should  say 
that  the  effect  of  putting  salt  on  the  fire,  and  of 
dropping  brine  on  the  fire  in  the  Avay  I  describe,  would 
be  to  check  the  combustion  of  the  furnace.  There 
is  less  appearance  of  dense  smoke  then  ;  it  has  the 
effect  of  stopping  combustion. 

7524.  Are  you  acquainted  with  Hargreaves'  pro- 
cess ? — Yes. 

7525.  Might  not  the  sulphurous  acid  given  off,  from 
the  coal,  coming  in  contact  with  quantities  of  salt, 
produce,  as  in  Hargreaves'  process,  hydrochloric  acid  ? 
— One  would  suppose  so. 

7526.  Is  not  it  probable  that  such  would  be  the 
case  ? — Yes,  if  the  comT)ustion  were  very  perfect  at 
the  same  time. 

7527.  Have  you  analysed  the  brine? — I  have  not 
analysed  the  bi  ine. 

7528.  Are  you  aware  that  that  always  contains 
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sojne  not  inappreciable  quantity  of  chloride  of 
magnesium  ? — I  was  not  aware  of  that. 

7529.  If  that  is  the  case,  the  decomposition  of  that 
into  basic  chloride  would  also  be  a  source  of  hydro- 
chloric acid  ? — It  would. 

7530.  You  have  spoken  of  the  action  of  common 
salt  on  silica  ? — Yes. 

7531.  Salt  coming  in  contact  with  red-hot  bricks 
in  the  flues  might  produce  hydrochloric  acid  ? — That 
would  be  another  source. 

7532.  So  we  have  three  sources  of  hydrochloric 
acid  ? — Yes. 

7533.  Then  there  would  be  the  silica  in  the  ashes  too  ? 
— Yes;  that  Avould  perhaps  be  the  most  likely  source. 

7534.  So  though  you  have  not  discovered  the 
presence  of  any  hydrochloric  acid,  it  is  not  unlikely 
that  sueh  a  gas  might  be  present  ? — In  a  small  pro- 
portion. 

7535.  Which  would  produce  something  more  than 
the  mere  coal  smoke  ?  —  I  am  not  prepared  to  say  that 
a  sufficient  amount  of  hydrochloric  acid  would  be 
produced  to  materially  aft'ect  vegetation. 

7536.  As  the  result  of  one  of  your  experiments, 
you  would  say  that  the  addition  of  hydrochloric  acid 
in  the  proportion  of  one  ten-thousandth  part  would 
intensify  the  action  of  the  smoke  ? — I  found  that  to  be 
the  case  in  its  action  on  the  reseda. 

7537.  Do  you  propose  that  this  trade  of  salt  making 
should  be  subjected  to  any  special  regulations  with 
regard  to  the  absorption  of  the  sulphurous  acid 
coming  from  coal  ? — Not  specially  as  apart  from  other 
works. 

7538.  Your  suggestion,  which  the  Chairman  said 
very  properly  is  one  of  the  most  important  which  we 
have  had  made  to  us,  not  only  applies  in  your  mind 
the  salt  furnaces,  but  to  all  furnaces  burning  coal  ? — 
I  think  it  would  be  more  directly  and  easily  appli- 
cable to  salt  furnaces,  but  it  would  apply  to  all 
furnaces  burning  coal. 

7539.  Have  you  any  evidence  to  give  us  as  to  what 
has  been  the  increase  since  the  passing  of  the  first 
Alkali  Act,  in  1863,  in  the  quantity  of  coal  burnt  in 
Cheshire  in  the  production  of  salt  ? — I  have  not. 

7540.  {Professor  Abel.)  At  any  rate  you  would 
consider  that  it  would  require  a  more  extended  in- 
vestigation into  the  surroundings  of  the  works,  as 
well  as  a  more  thorough  examination  into  the  re- 
actions which  occur  in  the  furnace,  before  we  could 
possibly  conclude  that  hydrochloric  acid  does  not 
contribute  in  any  way  to  the  destructive  effects  in  the 
neighbourhood  ? — Yes. 

7541.  With  regard  to  the  coal  used,  which  you  say 
is  a  mixture  of  coal  containing  a  very  considerable 
proportion  of  slack,  can  you  give  us  any  notion  as  to 
the  quantity  of  sulphur  contained  in  that  coal  ? — I 
cannot. 

7542.  Did  you  examine  it  to  see  whether  it  con- 
tained pyrites  to  any  large  extent? — No.  I  only 
noticed  its  effect  on  vegetation. 

7543.  Generally  speaking,  the  slack  would  be 
unusually  rich  in  sulphur  ? — Yes  ;  I  infer  that. 

7544.  Though  you  have  not  given  more  than  a 
cursory  consideration  to  this  question  of  the  condensa- 
tion of  the  sulphuric  acid,  and  the  sulphurous  acid 
escaping  from  chimneys,  do  you  not  think  that  any 
arrangements  of  a  condensing  character  must  very 
seriously  interfere  with  the  working  of  a  furnace,  even 
supposing  steam  jets  or  other  auxiliary  arrangements 
to  be  applied  if — I  do  not  consider  that  the  pressure 
produced  by  the  steam  jet  is  the  best.  I  keep  to  what 
I  said  before,  that  the  best  plan  is  to  drive  air  through 
the  furnace  and  through  the  condenser.  I  have  no 
doubt  that  will  be  the  plan  that  will  be  ultimately 
adopted,  and  that  it  will  be  found  to  be  very  effective. 

7545.  Any  condensing  or  refrigerating  arrangement 
must  of  course  alter  the  conditions  of  the  burning  of 
the  fuel  in  the  furnace  ?— Yes. 

7546.  So  that  it  would  require  some  special  arrange- 
ment, of  which  we  have  at  present  no  knowledge,  in 
order  to  enable  a  furnace  of  that  description  to  con- 
tinue to  work  satisfactorily? — Quite  so. 

I  2 


Dr.  B.  W. 

Richardson, 
M.D.,  F.R.S. 

21  Feb.  1877. 
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Dr.  B.  W.         7547.  {Admiral  Hornby.)  Yon  h&\6io\(!^  MS  th&touQ 
Richardson,     gait  manufacturer  ascribed  a  2;reat  deal  of  the  damage 
to  the  particular  coal  that  he  was  using.    Was  that 
31  Feb  1877     Lfincashire  burgey  ? — He  said  he  got  that  coal  from 
 ,  '    a  particular  colliery  near  St.  Helen's. 

7548.  He  got  Lancashire  coal  afterwards,  but  not 
from  that  particular  pit  ? — Yes. 

7549.  He  did  not  attribute  it  to  the  use  of  Lan- 
cashire burgey  generally  ? — No. 

7550.  You  said  that  Silkstono  worked  Avith  greater 
advantage  ? — Yes. 

7551.  {Mr.  JVilbraham  Egerton.)  You  said  that 
you  were  in  favour  of  placing  salt  works  under  in- 
spection ? — Yes. 

7552.  Do  you  think  they  should  be  placed  under 
inspection  as  manufacturing  salt,  or  simply  as  con- 
suming a  large  quantity  of  coal  and  emitting  a  very 
large  quantity  of  smoke  in  a  rather  limited  area? — On 
the  latter  ground. 

7553.  You  would  have  them  put  under  inspection 
simply  as  ordinary  coal-smoke-producing  manufac- 
tories ? — Yes. 

7554.  You  would  suggest  that  all  manufactories 
emitting  coal  smoke  should  be  under  inspection  ? — Yes. 

7555.  You  have  stated  that  there  are  a  large 
number  of  chimneys  in  the  three  salt-producing 
districts  wilhin  a  very  limited  area  ? — Yes. 

7556.  You  have  also  stated  that  if  Mr.  Lockey's 
latent  was  generally  adopted  very  little  of  the  carbon 
at  least  would  go  into  the  air  ? — I  think  so.  I  think 
very  little  carbon  would  go  into  the  air.' 

7557.  As  regards  the  effect  on  vegetation,  do  you 
attach  any  importance  to  the  prevention  of  so  much 
carbon  being  emitted  together  with  the  sulphurous 
acid  ? — Yes.  Though  I  am  not  prepared  to  speak  con- 
fidently upon  that  matter,  I  have  seen  enough  in  my 
experiments  on  vegetation  to  feel  sure  that  the  pre- 
sence of  a  large  quantity  of  carbon  in  the  atmosphere  is 
injurious  to  plants.  A  bituminous  substance  is  de- 
posited on  the  leaves  which  stops  tlieir  respiration.  I 
have  not  yet  been  able  to  ascertain  what  would  be  the 
effect  of  that  alone.  You  would  have  to  burn  impure 
carbon  to  arrive  at  that  result,  but  a  carbon  that 
contained  no  sulphur. 

7558.  When  you  were  in  that  district  did  you 
examine  the  trunks  of  the  trees  and  touch  them,  and 
did  you  find  that  j'our  hands  were  blackened  when 
you  touched  them  ? — Yes. 

7559.  Do  3'ou  think  that  that  quantity  of  black 
matter,  or  carbon,  on  the  trunks  of  the  trees  affects  the 
trees  pi-ejudicially  ? — The  deposit  of  that  black  matter 
on  the  leaves  affects  the  trees  most.  I  do  not  know 
that  a  deposit  on  the  trunks  affects  them. 

7560.  Do  you  think  there  would  be  any  manufac- 
Tiiring  ditficulty  in  applying  Mr.  Lockey's  process 
generally  to  the  salt  trade  ? — I  am  not  able  to  answer 
that  question. 

7561.  That  is  a  question  of  expense? — Yes;  with 
which  I  am  not  at  all  acquainted. 

7562.  {Earl  Perci/.)  Have  you  made  any  inquiries 
with  regard  to  the  effect  of  coal  smoke  on  animals  ? — 
I  could  get  no  evidence  as  to  the  injurious  effect  of 
coal  smoke  upon  animals,  except  that  the  soot  de- 
posited on  the  grass  made  it  objectionable  to  animals, 
and  then  ihey  did  not  feed  properly  on  it. 

7563.  It  was  stated  in  some  of  the  evidence  that  we 
took  at  Newcastle  that  coal  smoke  had  a  great  effect 
upon  wool ;  have  you  ever  heard  that  in  the  salt  dis- 
trict ? — Yes ;  the  coats  of  the  sheep  are  blackened. 

7564.  Have  you  heard  that  the  texture  of  the  wool 
was  altered  ? — I  cannot  say  that  I  have  heard  that. 

7565.  {Chairman.')  1  think  you  said  that  the 
visible  damage  caused  by  the  coal  smoke  from  these 
works  extended  to  about  a  mile  and  a  half.' — A  mile 
and  a  half. 

7565a.  Did  you  see  any  large  trees  visibly  suffering 
at  so  great  a  distance  as  a  mile  and  a  half  ? — Yes.  I 
am  putting  it  within  the  limits  in  saying  a  mile  and  a 
half. 

7566.  Were  there  any  good-sized  trees  flourishing 
within  a  mile  and  a  half  ? — Yes.  It  depends  upon  the 


direction  of  the  prevaihng  wind.  There  are  some 
parts  of  the  district  in  which  the  trees  appear  to  be 
generally  unaffected  where  they  are  out  of  the  line  of 
the  prevailing  wind,  but  wathin  a  distance  of  a  mile 
and  a  half  in  the  direction  of  the  wind  I  should 
doubt  whether  any  trees  altogether  escape. 

7567.  In  such  situations  there  are  no  trees  of  a 
large  growth  which  do  not  show  signs  of  suffering  ? — 
Quite  so. 

7568.  You  are  aware  that  all  coal-consuming  works 
are  under  inspection,  so  far  as  smoke  in  the  ordinary 
sense  is  concerned ;  that  is  to  say,  palpable  black 
smoke  ;  you  would  extend  that  inspection,  as  I  under- 
stand you,  to  the  emission  of  sulphurous  acid  ? — I 
would  extend  it  to  all  cases  where  the  furnaces  were 
burning  coal  on  a  large  scale  and  giving  out  large 
volumes  of  smoke. 

7569.  What,  upon  your  theory,  would  be  the  duty 
of  the  inspector  who  went  to  iron  works,  or  any  other 
works  that  were  burning  coal  ?  Take  a  case  .at  Widnes. 
We  will  assume  that  at  Widnes  all  the  best  processes 
known  were  in  use  for  the  neutralization  of  the 
noxious  vapours  proceeding  from  everything  con- 
sumed in  the  manufacture  except  coal ;  what  would 
you  have  the  inspector  d'j  there  to  mitigate  the 
evils  arising  from  the  consumption  of  coal  ? — I  am 
not  prepared  to  say  at  this  moment  what  should  be 
the  legislation  to  provide  for  the  case. 

7570.  Merely  giving  a  power  of  inspection,  without 
some  indication  as  to  what  the  duties  of  the  inspector 
should  be,  would  of  no  great  use.  In  the  case  of 
a  palpable  escape  of  black  coal  smoke,  the  local  autho- 
rities have  the  power  of  interfering  and  preventing  it, 
because  there  are  processes  by  which  the  emission  of 
black  smoke  can  be  prevented,  but  the  question  is 
how  to  prevent  the  escape  of  sulphurous  acid  ? — You 
can  only  prevent  it,  in  my  opinion,  by  the  process  of 
condensation. 

7571.  Is  that  a  process  practicable  in  all  sorts  of 
works  ? — I  repeat  again  what  I  have  said  before,  that 
there  is  no  difficulty  in  suppressing  these  vapours 
which  modern  science  could  not  overcome. 

7572.  Do  you  think  that  modern  science  is  suffi- 
ciently advanced  to  enable  us,  dealing  practically  with 
this  matter,  to  recommend  the  Legislature  to  place  the 
use  of  coal  under  the  restriction  which  you  suggest  ? — 
I  think  that  the  most  practical  course  would  be  to  re- 
commend that  the  Government  should  establish  a 
model  work,  and  should  itself  demonstrate  what  science 
can  do  for  the  suppression  of  these  vapours.  Then  I 
think  the  Government  would  have  a  standard  to 
go  on. 

7573.  Do  you  see  no  other  means  of  getting  over 
the  difficulty  ? — No ;  I  see  no  other  means,  because 
there  must  be  a  standard  by  which  to  work  ;  it  is  a 
question  which  requires  a  combination  of  mechanical 
and  chemical  knowledge  and  skill,  and  the  whole 
subject  can  be  perfectly  mastered  in  my  opinion. 

7574.  Do  not  you  think  that  the  chemists  of  the 
present  day  would  be  cheerfully  given  access  to  any 
large  iron  work  or  other  work,  in  order  to  make  ex- 
periments for  the  purpose  of  seeing  what  could  be 
done  in  the  way  of  diminishing  nuisance  ?  Would  not 
that  answer  as  well  as  that  which  you  propose  ? — I 
doubt  whether  individual  effort  would  be  sufficient  to 
carry  it  out.  The  manufacturers  would  scarcely  be 
induced  to  give  the  requisite  facilities. 

7575.  Take  Woolwich,  for  instance.  Professor 
Abel  could  have  the  run  of  Woolwich,  if  he  wished. 
He  could  get  access  to  all  the  chimneys  for  the  pur- 
pose of  making  experiments  with  a  view  to  diminish- 
ing the  evils  arising  from  noxious  vapours  ? — I  am 
sure  Professor  Abel  would  do  the  whole  thing  in  two 
years  if  he  were  to  take  it  in  hand. 

7576.  Is  it  your  opinion  that  the  chemists  of  this 
country,  who  have  shown  so  much  activity  in  various 
departmeuts,  have  not  applied  their  minds  earnestly  to 
the  reduction  of  one  of  the  greatest  causes  of  mischief 
that  exists  in  the  country? — I  think  they  have  ;  but 
it  is  a  different  think  applying  one's  mind  to  a  thing, 
and  having  an  opportunity  of  making  experiments  on 
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a  sufficiently  large  scale  to  test  the  practicability  of 
what  might  be  proposed. 

7577.  You  think  that  that  opportunity  would  not 
be  provided  by  giving  able  chemists  access  to  all  the 
works  throughout  the  country  ? — If  a  chemist  were 
to  devise  a  complete  scheme  of  condensation,  I  do  not 
think  there  is  any  manufacturing  establishment  where 
it  would  be  likely  to  be  established  at  the  cost  of  the 
manufacturer.    The  setting  up  of  a  model  could  only 


be  done  by  some  perfectly  independent  power  having 
the  means  at  command  to  carry  out  the  work.  I  see 
no  one  but  the  Government  capable  of  doing  that. 
It  would  not  be  a  very  great  expense.  The  Govern- 
ment have  set  up  standards  in  other  things  for  work- 
ing by.  There  is  a  standard  for  gas,  I  think,  in  the 
metropolis. 

7578.  They  have  not  set  up  their  own  gas  works  ? 
— I  would  only  propose  a  standard  for  work. 


Br.  B.  W. 

Richardson, 
M.D.,  F.R.S. 

21  Feb.  1877. 


The  witness  withdrew. 


Mk.  Chkistophee  Cheshire  examined. 


7579.  {Chairman.)  You  are  a  solicitor  at  North- 
wich  ? — Yes. 

7580.  You  are  clerk  to  the  Eural  Sanitary  Autho- 
rity and  to  the  Board  of  Guardians  of  Northwich  ? — ■ 
Yes. 

7581.  With  regard  to  the  number  of  the  raanufac- 
tories  in  the  salt  district,  and  the  number  of  chimneys, 
and  so  on,  does  your  evidence  tally  with  that  of 
Dr.  Richardson  ? — Yes.  His  evidence  as  to  the 
number  of  furnaces  and  chimneys,  and  so  on,  was 
prepared  from  data  in  my  office. 

7582.  Will  you  give  us  your  experience  of  the 
operation  of  the  existing  legislation  with  respect  to 
the  nuisance  arising  from  smoke  ? — As  clerk  to  the 
guardians  formerly,  and  latterly  as  clerk  to  the  rural 
sanitary  authority,  I  have  taken  action  against  people 
for  nuisances,  and,  amongst  others,  against  people 
engaged  in  the  salt  trade,  for  the  emission  of  black 
smoke. 

7583.  Plow  long  ago  was  it  that  you  commenced  to 
take  action  in  this  respect  ? — Fifteen  or  twenty  years 
ago. 

7584.  Will  you  state  the  results  of  your  action  ? — 
At  the  outset  the  law  with  regard  to  the  removal  of 
nuisances  was  administered  by  the  Board  of  Guardians. 
That  has  been  altered  to  a  considerable  extent,  the 
district  of  the  local  board  having  been  formed  out  of 
the  union,  over  which  district  the  guardians  have  no 
control  or  power,  their  jurisdiction  now  only  extend- 
ing to  the  rural  districts.  Out  of  the  number  of 
chimneys  that  are  shown  by  Dr.  Richardson  to  be 
existing  in  the  salt  district  476  have  been  taken  out 
of  the  rural  district,  and  are  now  under  the  juris- 
diction of  the  urban  authority,  and  for  some  reason 
or  other  the  law  is  not  put  in  operation  at  all  in  the 
urban  district. 

7585.  You  have  instituted  prosecutions  ? — Y'es. 

7586.  What  has  been  tlie  effect  of  those  pro- 
secutions ?  —  Heavy  fines,  and  no  improvement  as 
regards  the  quantity  of  smoke  emitted. 

7587.  Do  you  mean  to  say  that  parties  who  have 
been  fined  have  persisted  in  their  practice  ? — Yes. 

7588.  The  action  of  the  authority  has  not  been 
continuous  ? — As  far  as  the  rural  authority  goes,  it 
has  ;  their  action  in  proceeding  for  convictions  and 
fines  has  been  continuous. 

7589.  But  it  has  not  been  effectual  ?— No. 

7590.  Is  that  because  the  fines  are  inadequate  ? — I 
do  not  know  ;  the  fines  are  rather  heavy. 

7591.  If  manufacturers  persist  in  emitting  smoke, 
notwithstanding  the  fines,  is  not  it  a  proof  that  it  is  to 
their  interest  to  break  the  law  rather  than  obey  it  ? — 
I  should  say  so, 

7592.  That  rather  points  to  an  increase  of  penalties, 
does  it  not  ? — I  think  so ;  and  then  I  think  there 
should  be  a  less  cumbrous  way  of  proceeding.  First 
of  all  observations  have  to  be  taken  of  the  chimneys, 
which  are  all  pretty  much  crowded  together,  so  that  it 
is  difficult  to  say  out  of  which  chimney  the  smoke 
comes.  However,  by  having  them  all  numbered, 
which  we  require  them  to  be,  we  are  able  to  say  from 
number  so  and  so,  such  a  quantify  of  smoke  was 
coming  out  at  such  a  time.  The  inspector  having  got 
that  information  reports  to  the  authority,  and  the 
authority  then  directs  notice  to  be  served  upon  the 
occupier  of  those  salt  works,  requiring  him  to  abate 
the  nuisance.  Then  the  inspector  has  to  watch  again 
in  a  reasonable  time  to  see  if  it  has  been  done 
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eftectively,  and,  if  he  finds  it  has  not,  he  again  reports 
the  case  to  the  authority,  who  direct  a  summons  to  be 
taken  out  before  the  magistrate. 

7593.  What  improvement  would  you  suggest  in  that 
form  of  procedure  ? — I  would  suggest  that  if  the  in- 
spector saw  a  nuisance  he  should,  niero  motii,  in  virtue 
of  his  office  be  able  at  once  to  take  proceedings. 

7594.  That  is  to  say,  that  no  notice  should  'he 
necessary  ? — Yes;  that  it  should  be  an  offence  against 
the  law  to  let  black  smoke  come  out  of  a  manufacturing 
chimney,  and  that  the  inspector  should  have  authority 
to  take  out  a  summons  immediately.  Under  the 
present  state  of  things,  after  the  inspector  has  reported 
a  neglect  to  comply  with  the  notice  a  summons  has 
to  be  taken  out,  and  then  that  is  heard  before  the 
magistrates,  with  the  assistance  of  legal  advice. 
Probably  the  result  is  an  order  to  abate  in  a  certain 
time,  and  then  the  inspector  has  to  watch  again  to  see 
if  the  nuisance  is  abated.  If  not,  he  has  to  summon  the 
manufacturer  again,  and  then,  if  no  notice  is  taken  of  it, 
a  further  summons  has  to  be  taken  out  for  a  penalty. 

7595.  You  think  no  notice  should  be  necessary 
before  proceeding  to  prosecute  ? — I  think  no  notice 
should  be  necessary.  Tlie  manufacturers  know  what 
the  law  is,  and  if  the  inspector  saw  a  chimney  emitting 
a  large  quantity  of  smoke  he  should  be  enabled  to  go 
before  a  magistrate  and  get  out  a  summons,  reporting 
the  matter  first  to  his  superiors. 

7596.  The  amount  of  smoke  emitted  in  that  neigh- 
bourhood is  a  real  nuisance  to  the  neighbourhood 
apart  from  the  damage  inflicted  upon  vegetation  ? — 
Yes,  the  whole  country  is  black. 

7597.  Has  the  action  of  the  local  authority  had  any 
effect  on  the  whole  in  diminishing  the  nuisance  ? — I 
do  not  tliink  it  has. 

7598.  As  far  as  I  understand  you,  you  suggest  in  the 
first  place  a  simplification  of  the  proceedings  against 
offending  parties,  and  in  the  next  place  an  increase  in 
the  penalties  ;  have  you  any  other  suggestion  to 
make? — No,  except  that  an  independent  inspector 
should  1)0  appointed,  whose  whole  duty  should  be  to 
look  after  these  works  and  lay  information  against 
offending  parties. 

7599.  It  is  a  matter  for  the  locality,  and  not  a 
matter  for  the  general  public,  is  it  not  ? — But  we  want 
some  readier  means  cf  instituting  prosecutions  by  in- 
terested people  ;  people  who  are  injured.  At  present 
prosecutions  can  only  be  instituted  by  the  local  board 
or  the  rural  sanitary  authority. 

7600.  Under  the  Public  Health  Act,  injured  parties 
have  the  power  of  calling  upon  the  local  authority, 
have  they  not  ? — A  person  actually  aggrieved,  two 
householders,  a  medical  man,  or  an  officer  of  police, 
are  the  only  people  under  the  Act  who  can  call  upon 
the  local  authority  to  institute  proceedings. 

7601.  What  alteration  would  you  make  with  respect 
to  that ;  would  you  allow  a  person  not  a  householder 
to  take  action  ? — No  ;  but  I  would  allow  any  house- 
holder to  do  it ;  you  must  have  two  under  the  Act. 

7602.  If  the  evil  is  wide  spread  it  woidd  be  very 
nearly  as  easy  to  get  two  as  one  ? — There  is  not  much 
difference,  no  doubt. 

7603.  Do  you  think  that  the  law  has  failed  because 
two  are  required  instead  of  one  ? — No  ;  still  it  throws 
additional  difficulty  in  the  way. 

7604.  On  the  other  hand,  is  not  it  some  security 
against  action  being  taken  from  spite,  or  on  insufficient 
grounds  ? — I  do  not  think  so.  I  think  the  power  which 
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Mr.         the  magistrates  would  have  as  regards  costs  would  be 
C.  Cheshire.    sutScient  protection  as  regards  that.    The  summous 
T":         might  be  dismissed  with  costs,  if  the  magistrates  were 
of  opinion  that  the  prosecution  was  a  groundless  one  ; 
that  would  be  ample  protection. 

7605.  Do  you  concur  with  the  last  witness  with 
regard  to  the  amount  of  damage  done  by  smoke  in  the 
salt  districts  ? — Yes. 

7606.  Have  you  any  suggestions  to  make  with  a  view 
of  remedying  that  state  of  things  ? — No  ;  but  the  fact 
of  the  damage  is  undoubted.  Lord  Delamere  let  a 
farm  within  a  mile  or  a  mile  and  a  half  of  the  bulk  of 
the  salt  works  at  Winsford,  and  the  tenant  has  seen 
enough  to  say  that  he  will  not  stay  more  than  12 
months. 

7607.  Was  that  statement  made  to  you  ? — No  ;  I  got 
it  second-hand. 

7608.  Have  you  personally  had  charge  of  any  estates 
in  the  neighbourhood  ? — Not  to  receive  the  rents. 

7609.  Do  you  occupy  any  land  yourself  ? — I  do, 

7610.  Within  what  distance  of  the  works  ? — Four 
miles. 

7611.  You  are  pretty  safe  there  ? — Yes.  I  see 
smoke  sometimes,  but  it  may  come  from  some  other 
neighbourhood. 

7612.  Have  you  any  other  evidence  to  offer  upon 
the  subject  of  our  inquiry  ? — No  ;  the  statistics  with 
reference  to  the  salt  districts  are  already  before  the 
Commission. 

7613.  (Viscount  Midlet'on.)  By  what  authority  are 
the  inspectors  appointed  ? — In  the  urban  districts  by 
the  urban  sanitary  authority ;  in  rural  chstricts  by  the 
committee  of  the  board  of  guardians,  who  are  the  rural 
sanitary  authority. 

7614.  The  inspectors  are  not  under  the  Govern- 
ment ? — No. 

7615.  Do  you  think  there  is  any  simple  method  of 
putting  down  the  smoke  nuisance  ? — Yes ;  I  think  if  a 
person  were  clothed  with  authority  as  an  inspector, 
quite  independent  of  the  local  authority,  whose  only 
duty  it  was  to  inspect  works  emitting  coal  smoke  and 
to  prosecute  offending  parties,  nuisances  would  be 
much  more  effectively  prevented. 

7616.  Do  you  consider  that  this  smoke  evil  has  been 
on  the  increase  or  on  the  decrease  ? — It  has  been  on 
the  increase,  because  the  works  have  been  extending 
considerably  of  late. 

7617.  Do  you  trace  any  of  the  mischief  to  any  other 
cause  than  the  smoke  ? — No,  except  the  vapours  which 
come  fi-om  the  chimneys  with  the  smoke.  It  is  sug- 
gested that  there  may  be  steam  arising  from  the  pans  ; 
that  would  go  but  a  very  short  distance  I  should 
think. 

7618.  (Mr.  Stevenson.)  If  the  injury  which  has 
been  described,  and  which  you  confirm,  is  due  merely  to 
the  combustion  of  coal,  we  should  presume  that  coal  was 
burnt  in  a  very  large  quantity  over  a  comparatively  small 
area.  Of  course  much  larger  quantities  of  coal  than 
that  ai'e  burnt  in  London  without  any  such  destructive 


effects  as  have  been  described.  Have  you  made  any 
calculation  as  to  extent  of  the  area  affected  by  the 
smoke,  and  the  quantity  of  coal  burnt  within  that  area, 
so  as  to  show  the  concentration  of  smoke  within  the 
boundaries  of  the  district  affected  ? — I  think  the  next 
witness  will  speak  to  that. 

7619.  Has  any  attempt  been  made  to  diminish  the 
evil  by  building  high  chimneys  ? — Yes,  it  has  been 
attempted  to  do  so.  In  my  early  days  I  think  the 
chimneys  were  almost  universally  small  chimneys,  but 
there  are  chimneys  70  yards  high  now,  I  am  told.  I 
think  the  effect  of  that  has  been  only  to  carry  the 
nuisance  further.  It  has  been  carried  to  land  at  a 
greater  distance. 

7620.  The  tall  chimney  would  diffuse  the  vapour 
more,  but  would  not  the  effect  be  to  make  it  less  in- 
tense where  it  did  fall  ? — I  should  say  the  tall  chinmey 
would  only  carry  the  vapour  further.  It  does  not 
diffuse  till  it  gets  to  a  further  distance  from  the  works  ; 
it  goes  out  of  the  chimney  with  a  considei'able  draught, 
and  it  is  kept  intact  for  a  considerable  distance. 

7621.  Would  you  prefer  to  keep  it  in  a  more  con- 
centrated form  over  a  smaller  area,  rather  than  diffuse 
the  effects  over  a  larger  area  ? — I  should  certainly. 

7622.  (Admiral  Hornby.)  You  have  spoken  of 
some  prosecutions  having  been  instituted  and  some 
fines  inflicted  ;  by  whom  were  those  cases  heard  ? — 
By  the  magistrates  of  the  district, 

7623.  By  whom  was  the  prosecution  instituted  ? — 
By  the  board  of  guardians  in  my  early  experience,  and 
since  by  the  rural  sanitary  authority. 

7624.  You  think  it  would  meet  the  case  if  these 
cases  were  still  heard  by  the  magistrates ;  you  have 
no  change  to  suggest  in  that  respect  ? — No.  It  will 
occasionally  happen  that  a  salt  proprietor  is  a  member 
of  the  bench,  but  he  invariably  retires  when  such  a 
case  is  brovight  forward. 

7625.  The  same  course  of  procedure  you  think 
would  give  satisfaction  ? — Yes  ;  all  that  I  suggest  is 
that  there  should  be  a  more  rapid  means  of  proceeding. 

7626.  You  would  proceed  in  the  case  of  a  salt  chim- 
ney as  the  authority  in  a  town  would  in  the  case  of  a 
chimney  on  fire  ? — Yes.  I  would  give  the  opportunity 
to  injured  individuals  to  take  proceedings  mere  motu 
without  having  to  go  to  the  authority,  and  go  through 
the  very  cumbrous  system  which  I  have  explained. 

7627.  (Mr.  Egerton.)  You  say  that  the  urban 
authority  have  not  put  the  law  in  operation  in  their 
district  ? — Neither  of  the  urban  authorities  in  the 
salt  districts  of  Northwich,  Winsford,  or  Sandbacli 
have  done  so  ;  I  am  not  aware  that  any  one  of  them 
has  taken  any  proceedings. 

7628.  When  the  whole  authority  and  power  lay 
with  the  board  of  guardians  they  were  not  more  suc- 
cessful in  putting  an  end  to  the  smoke  nuisance  ? — No, 
but  they  did  put  the  law  in  force  and  obtain  convic- 
tions, though  it  did  not  diminish  the  quantity  of  the 
smoke. 
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The  witness  withdrew. 


Mr. 
H.  E.  Falk. 


Mr.  H.  E.  Falk  examined. 


7629.  (Chairman.)  Where  do  you  live? — At 
Winsford,  in  Cheshire,  which  is  one  of  the  salt 
districts. 

7630.  Are  you  a  proprietor  of  salt  works  ? — I  am 
proprietor  of  the  Meadow  Bank  Works,  producing 
100,000  tons  of  salt  per  annum. 

7631.  Are  you  president  of  the  Association  of  the 
Salt  Chamber  of  Commerce  ? — ^Yes,  they  represent 
the  whole  salt  trade  of  England.  The  salt-producing 
districts  of  England  are  in  Cheshire  and  Worcester- 
shire. We  have  three  districts  in  Cheshire, — North- 
wich, Winsford,  and  Sandbach.  Those  districts  col- 
lectively manufacture  1,500,000  tons  of  salt  per  annum. 
The  salt-producing  districts  in  the  whole  of  England, 
including  Worcestershire  and  a  few  works  which  are 
dispersed  through  Staffordshire,  manufacture  collec- 
tively 1,750,000  tons  per  annum.  That  salt  goes  to 
the  extent  of  about  1,000,000  tons  into  consumption 


in  England,  and  is  used  for  the  fisheries  and  for 
chemical  works  and  other  industries,  750,000  tons 
being  exported  foreign.  250,000  tons  of  the  Enghsh 
consumption  is  also  sea  borne  from  the  ports  of 
Liverpool  and  Runcorn. 

7632.  What  is  the  population  occupied  in  this  in- 
dustry ? — In  the  Cheshire  districts  we  consider  that 
we  sustain  about  30,000  people,  that  being  the  number 
of  inhabiiants  in  the  districts  depending  on  the  salt 
trade  entirely.  The  area  of  our  districts  of  Winsford 
and  Northwich,  which  is  occupied  by  salt  works,  we 
estimate  at  not  much  under  400  acres. 

7633 .  Actually  occupied  by  the  works  ? — Yes. 

7634.  How  many  salt  proprietors  are  there  ? — Forty ; 
and  one-half  of  the  manufacture  is  carried  on  by  ex- 
tensive concerns,  those  concerns  being  in  the  hands  of 
five  individuals.  There  are  six  proprietors  in  England 
who  manufacture  together  a  million  tons,  and  they  are 
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all  in  this  room  ;  aud  what  I  state  here  is  the  result 
of  their  collective  views. 

7635.  Your  own  works  are  very  extensive  ? — Yes, 
my  own  works  produce  100,000  tons  per  annum  ;  but 
there  are  others  more  extensive  than  mine. 

7636.  Are  you  also  interested  in  agriculture  ? — I 
am.    I  farm  as  a  model  farmer  about  300  acres, 

7637.  Whereabouts  ? — In  the  immediate  vicinity  of 
the  salt  works. 

7638.  Do  you  rent  the  farm? — I  rent  the  farm  and 
the  land  upon  which  my  salt  works  are  carried  on 
from  Lord  Delamere,  who  is  the  great  proprietor  on  the 
southern  side  of  the  river  Weaver,  in  Cheshire.  He 
has  an  estate  of  about  6,000  acres,  of  Avhich  perhaps 
100  acres  arc  occupied  by  salt  works. 

7639.  Where  are  your  works  situated  ?  —  Near 
Bradford  Mill. 

7640.  Is  the  farm  which  you  occupy  between  Brad- 
ford Mill  and  Lord  Delamere's  Park,  Vale  Royal  ? — 
In  its  immediate  vicinity ;  in  fact,  part  and  parcel  of 
the  take  which  I  have  from  Lord  Delamere.  My  take 
is  about  300  acres,  26  acres  of  it  being  covered  with 
salt  works. 

7641.  Could  you  distinguish  the  rate  which  you  pay 
for  the  agricultural  portion  of  your  taking  from  that 
which  you  pay  for  the  land  which  you  occupy  for  your 
salt  manufacture  ? — Yes. 

7642.  What  rent  do  you  pay  per  acre  for  the  agri- 
cultural portion,  and  what  do  you  pay  for  the  salt 
works  portion? — I  paid  during  an  old  arrangement, 
about  20/.  per  acre  per  annum  upon  the  average  for 
the  salt  works,  aud  for  the  farm  laud  I  pay  about  1/. 
an  acre  per  annum.  I  took  this  farm  before  the 
erection  of  the  works  as  they  now  stand  completed, 
and  the  farm  was  then  let  at  1/.  per  acre,  it  did  not 
then  suffer  from  the  smoke  of  the  district.  I  have 
materially  improved  that  farm,  and  it  is  rated  no^v 
imder  the  poor  law  assessment  at  45s.  an  acre. 

7643.  Do  you  think  if  you  were  to  give  it  up  now 
a  tenant  could  be  found  who  would  give  45s.  an  acre 
for  it  r — I  have  not  the  least  doubt  of  it.  I  would  be 
able  to  find  a  tenant  myself.  I  have  got  it  on  a  long 
lease  and  I  have  spent  15Z.  an  acre  on  it.  The 
gentlemen  who  are  complaining  in  our  district  of  the 
nuisance  of  the  smoke  forget  that  the  salt  works  really 

1     improve  the  value  of  the  farms  to  a  very  great  extent, 
!     inasmuch  as  they  afford  a  market  for  the  produce  of 
the  farms. 

7644.  Apart  from  that,  which  would  be  equally  the 
case  if  the  manufactures  carried  on  were  not  of  an 
objectionable  nature,  is  it  your  opinion  that  the  emana- 
tions from  the  works,  whether  proceeding  from  coal 
or  from  salt,  are  injurious  to  ciops  ? — Certainly  to 
some  crops  ;  but  by  a  judicious  selection  of  crops 
upon  your  fai-ni  you  can  utilize  the  smoke.  I  had  the 
best  crop  of  wheat  that  was  grown  in  Cheshii'e  last 
year,  and  the  best  ci'op  of  turnips. 

7645.  What  are  the  crops  that  specially  suffer  in 
1  your  opinion  ? — Light  grasses,  mountain  grasses,  and 
j  tender  crops,  which  are  easily  affected  by  sulphuric 
'  acid. 

7646.  Do  you  mean,  generally  speaking,  grass  crops 
:  suffer  more  than  cereal  crops  or  turnips  ? — Yes.  I 
I     have  never  found  any  injury  whatever  to  green  crops 

— neither  turnips,  nor  mangold  wurtzel,  nor  cabbage. 
7G47.  Are  the  soil  and  climate  in  that  part  of  the 
1     world  favourable  to  the  cultivation  of  cereal  crops  ? — 
'     Not  so  favourable  as  for  crops  for  dairy  purposes. 

7648.  You  keep  in  cultivation  a  larger  portion  of 
land  than  you  otherwise  would  if  there  were  no  works? 
■ — Perliaps  so. 

7649.  We  have  heard  from  Dr.  Kichardson  that 
land  in  this  district  is  let  at  as  low  a  rental  as  15s.  or 
28s.  an  acre;  to  what  cause  do  you  attribute  those  low 
rents  ? — To  the  miserable  condition  in  which  the  land 
is  kept.  Where  you  have  a  layer  of  thick  boulder 
clay  4  or  5  feet  thick,  and  a  substratum  of  mai'l,  the 
land  is  not  a  sort  of  land  that  will  let  at  much  more 
than  15s.  an  acre.  This  boulder  clay  land  which 
we  have  superlying  the  salt  formation,  is  most  valuable 

I    lor  brickfields  ;  it  Is  not  suitable  for  farms ;  still  if 
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it  is  thoroughly  drained,  which  unfortunately  is  not  Mr. 
the  case  in  Cheshire,  it  makes  a  good  soil.  H.  E.  Falh. 

7650.  It  is  your  opinion  that  the  natural  infertility   

of  that  description  of  land  could  be  overcome  by  drain-  ^^^7- 
age  ? — Yes,  and  by  manure.  • 

765 1 .  In  your  opinion"  then,  if  the  farmers  in  the 
neighbourhood  were  men  of  capital  and  skill  their 
profits  would  not  be  much  affected  by  the  proximity 
of  the  salt  works? — No;  they  would  not.  In  fact 
the  farms  adjoining  the  salt  works  are  often  in  the 
hands  of  salt-makers,  or  connected  with  them.  There 
may  be  one  or  two  individual  exceptions,  but  they  are 
very  small  exceptions. 

7652.  You  say  that  other  salt-makers  farm  land 
besides  yourself.  Do  any  of  them  farm  to  any  consi- 
derable extent  ? — Yes  ;  the  Vice-President  of  our 
Chamber  is  likewise  a  proprietor  of  some  500  acres. 
I  may  state  that  I  have  made  experiments  on  planta- 
tions in  the  neighbourhood.  I  have  tested  the  influence 
of  the  smoke  from  the  salt  works  on  every  species  of 
tree,  and  I  have  found  exactly  the  same  conditions 
applying  there  which  apply  in  London.  No  other 
tiee  but  the  elm  tree  and  the  plane  tree  will  grow 
under  the  influence  of  the  smoke.  All  the  non- 
deciduous  trees  are  a  perfect  failure. 

7653.  Do  you  attribute  that  to  the  black  smoke  or 
to  the  sulphurous  acid  ?— I  attribute  it  to  the  action 
of  the  rain  upon  the  smoke.  I  have  watched  it  closely 
and  seen  the  immediate  effects.  At  the  time  when 
the  young  foliage  starts,  and  when  simultaneously  a 
heavy  shower  of  rain  happens  to  come  just  when  the 
wind  blows  the  smoke  over  the  plantation,  I  found 
that  the  leaves  were  withered  within  a  few  hours 
after,  the  result  of  a  minute  distillation  of  the  smoke 
through  the  rain. 

7654.  Plave  you  taken  any  steps  to  reduce  the 
quantity  of  the  fuel  which  you  use  for  the  manufac- 
ture of  salt  ? — It  is  one  of  the  most  important  desi- 
derata in  our  manufacture  to  consume  as  little  coal  as 
possible ;  80  per  cent,  of  the  cost  of  the  salt  is  made 
up  of  the  coal,  and  therefore  if,  in  carrying  on  our 
works,  a  small  per-centage  of  this  80  per  cent,  is  saved, 
of  course  we  make  a  large  profit. 

7655.  Within  the  last  20  years  have  you  succeeded 
in  reducing  the  quantity  of  coal  as  compared  with  the 
quantity  of  salt  made  ? — We  have  not.  When  I 
entered  the  salt  trade  35  years  ago  the  figures  given 
by  Dr.  Richardson  held  good ;  that  is  to  say,  we 
manufactured  a  ton  of  salt  by  the  consumption  of 
half  a  ton  of  coal.  Since  then,  whether  it  is  through 
the  inferior  description  of  fuel  we  are  using  (because 
we  in  the  salt  trade  are  using  the  lowest  description 
of  fuel),  or  whether  it  is  from  the  higher  wages  we 
are  paying  (for  we  are  paying  now  three  times  the 
amount  of  wages  which  we  paid  30  years  ago),  or 
whether  it  is  in  consequence  of  the  carelessness  of  the 
men  who  attend  to  the  manufacture  of  salt,  Ave  cannot 
upon  the  average  in  the  largest  concerns,  with  the 
most  economical  and  careful  supervision  and  manage- 
ment, produce  a  ton  of  salt  with  less  than  12  or 
12^  cwt.  of  coal. 

7656.  The  quantity  of  coal  consumed  has  rather 
increased  than  decreased  ? — The  quantity  relatively  to 
the  production  has  considerably  increased. 

7657.  Perhaps  it  may  seem  impertinent  of  me  to 
ask  the  question,  whether  'Z'  small  quantity  of  better 
coal  might  not  produce  the  result  as  economically  and 
with  less  injury  to  the  neighbourhood? — No,  it  could 
not.  All  sorts  of  experiments  have  been  tried  with  a 
view  to  getting  at  the  best  results.  I  might  say  that 
there  have  been  between  350  and  400  patents  taken 
out  by  many  eminent  practical  men  for  improvements 
in  the  manufacture  of  salt,  and  to-day  we  are  exactly 
where  we  were  A.D.  70. 

7658.  Do  you  know  what  the  process  Avas  then  ? — 
Yes.  The  process  of  salt  making  described  in  the 
Harleian  manuscripts  was  the  same  at  that  time  as 
now.  The  pans  were  not  of  iron  then,  but  of  lead  ; 
and  since  then  we  have  increased  the  size  of  the  com- 
mon salt  pan,  but  that  is  all,  notwithstanding  all  the 
experiments  that  have  been  tried  and  the  patents  that 
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have  been  taken  out.  We  have  had  the  most  eminent 
men  in  tlie  annals  of  science  in  our  district.  We  have 
had  the  famous  caloric  man,  Mr.  Ericson.  He  was 
two  years  residing  in  our  district,  connected  with  the 
management  of  the  National  Patent  Salt  Company, 
and  which  was  promoted  by  a  great  many  scientific 
and  eminent  gentlemen,  and  every  imaginable  patent 
and  every  imaginable  idea  that  was  started  for  the 
manufacture  of  salt  was  tried  there ;  but  the  result 
is,  as  I  have  said,  we  have  got  no  better  evaporating 
vessel  than  the  common  salt  pan. 

7659.  You  just  now  stated  that  one  of  the  possible 
causes  of  the  increase  in  the  quantity  of  coal  con- 
sumed was  that  you  bought  the  cheapest  and  worst 
coal  ? — That  is  so. 

7660.  Is  that  always  an  economy  ? — We  have 
found  it  so  by  experiment,  because  the  coal  which  we 
are  using  is  really  an  article  which  is  only  fit  for 
manufacturing  purposes,  and  it  would  be  wasted  if 
we  did  not  use  it. 

7661.  What  does  your  coal  cost  you  ? — At  present 
the  average  price  of  coal  is  6s.  laid  down  at  the  fur- 
nace, and  from  2s.  to  35.  a  ton  at  the  pit's  mouth. 

7662.  Where  is  it  raised  ? — In  the  whole  of  the 
surrounding  districts  of  Cheshire. 

7663.  It  is  a  slack  coal  ? — Small  coal.  In  former 
years  it  used  to  be  waste. 

7664.  Mr.  Lockey  believes  himself  to  be  in  posses- 
sion of  a  plan  which  effects  a  saving  in  fuel,  inasmuch 
as  it  ensures  the  more  perfect  combustion  of  the  fuel  ? 
— ^Like  many  others. 

7665.  Are  you  aware  of  his  plan  ? — Perfectly.  I 
was  consulted  by  him  three  years  ago,  and  though  not 
a  sceptic  generally  speaking, — at  least  I  have  not  the 
character  of  being  a  sceptic, — I  saw  very  clearly  that 
it  was  an  impracticable  improvement  as  far  as  salt 
goes,  if  improvement  it  could  be  called. 

7666.  As  far  as  regards  economical  working  you 
consider  it  a  failure  ? — As  far  as  regards  obtaining  the 
production  of  the  product  required. 

7667.  In  spite  of  that  sceptical  opinion  on  your  part 
he  persists  in  his  plan  ? — With  various  new  covers  to 
his  book  he  has  done  so.  I  was  in  America  within 
the  last  three  mouths,  and  I  saw  his  plan  tried  there. 
I  saw  a  sou  of  his  there  attempting  to  carry  on  this 
patent  of  his,  and  the  practical  Yankees  threw  it  aside 
altogether.  It  is  in  fact  impracticable  for  the  purpose 
of  the  manufacture  of  salt  on  a  large  scale.  All  these 
thino's  are  not  new  to  us.  We  have  tried  all  50 
times.  We  know  we  can  have  perfect  combustion  of 
the  coal.  We  know  that  we  can  arrive  at  perfect 
combustion  without  the  emission  of  any  dense  black 
smoke  for  any  length  of  time ;  but  we  know  also 
the  circumstances  of  our  trade.  We  know  that 
we  have  to  deal  with  the  craft  of  salt-makers,  and  we 
have  to  adapt  our  arrangements  to  our  manufacture. 
We  know  that  the  process  of  the  salt  manufacture  is 
one  of  the  most  common  processes,  as  Dr.  Richardson 
says,  and  that  very  commonness  makes  it  a  thing 
which  nobody  else  understands.  I  remember  during 
the  American  war,  when  salt  was  worth  500  dollars  a 
ton  in  Savannah,  a  friend  of  mine  who  had  been 
staying  with  me  tried  to  manufacture  salt  there. 
They  had  plenty  of  iron  and  plenty  of  fuel  within  the 
confederacy,  and  they  set  to  work  to  make  a  salt  pan, 
and  they  attempted  to  make  salt,  but  they  got  nothing 
but  rubbishy  salt  cake,  and  they  could  not  improve  it. 
So  it  would  probably  be  if  I  were  to  set  any  of  these 
scientific  gentlemen  to  work  here;  they  would  be 
exactly  where  they  were  in  America  when  they  had 
a  stimulus  of  500  dollars  a  ton. 

7668.  I  suppose  you  do  not  deny  that  the  quantity 
of  coal  smoke  which  you  emit  has,  to  some  extent,  an 
injurious  effect  on  the  growth  of  trees  ? — Certainly 
not ;  we  do  admit  that. 

7669.  Do  you  agree  with  Dr.  Richardson  in  think- 
ing that  the  injurious  effects  arising  from  coal  smoke 
are  supplemented  by  something  which  arises  from  the 
salt  vapour  ? — I  do  not  agree  at  all  with  Dr.  Richard- 
son. I  do  not  admit  that  the  salt  vapour  contains 
any  saline  particles.    We  have  an  arrangement  for 


using  the  steam  arising  from  the  salt  evaporating  pan, 
and  when  that  is  condensed  we  find  that  the  water  is 
pure  water,  the  sweetest  water  we  could  have. 

7670.  You  attribute  all  the  damage  then  to  the 
sulphurous  acid  ? — Entirely.  I  may  say  that  a  great 
deal  of  the  damage  which  is  alleged  to  be  done  to 
vegetation  is  done  through  the  firing  of  the  vast  heaps 
of  cinders.  As  a  matter  of  course,  where  we  have 
such  an  enormous  consumption  of  fuel  as  a  million 
tons  per  annum  we  are  obliged  to  have  great  waste 
heaps  in  different  localities,  Avhich  waste  heaps  contain 
a  vast  deal  of  sulphur. 

7671.  Do  they  take  fire  spontaneously? — ^Yes,  and 
occasionally  by  carelessness.  Whenever  a  large  heap 
is  on  fire  vegetation  in  the  immediate  neighbourhood 
is  destroyed. 

7672.  Have  you  any  such  heaps  on  fire  in  your 
neighbourhood  ? — Not  now,  nor  lately  ;  since  the  local 
authorities  have  been  severe  with  their  fines  such 
things  do  not  occur. 

7673.  Have  the  local  authorities  interfered  with 
you  at  all? — Yes.  I  have  been  fined.  I  took  out  two 
patents  for  improved  furnaces  and  applied  them,  and 
though  the  local  authorities  look  my  patent  as  a 
pattern  by  which  they  convicted  others,  still  I  was 
fined  eventually  myself,  for  I  could  not  get  the  men  to 
work  the  new  furnaces,  and  after  I  had  gone  to  the 
expense  of  a  couple  of  thousands  of  pounds  my  men 
compelled  me  to  pull  all  my  patent  furnaces  down  and 
put  in  my  old  furnaces. 

7674.  Because  they  would  not  be  put  to  the  trouble 
of  working  the  new  furnaces  ? — It  was  not  the  trouble 
alone;  they  did  not  understand  how  to  make  the 
description  of  salt  that  we  required  with  them  ;  they 
could  not  meet  the  demands  made  upon  them  for 
the  production  of  a  particular  grain  salt. 

7675.  At  this  moment  are  you  taking  any  measures 
to  consume  your  black  smoke  ? — None  whatever.  I 
have  caved  in,  and  the  local  authority  must  fine  me  as 
long  as  they  can,  and  if  they  fine  me  to  too  great  aa 
extent  I  shall  have  to  shut  up.  Tiiat  will  be  the  case 
with  all  of  us,  and  the  trade  will  be  driven  away 
from  the  district.  When  I  tell  your  Lordship  that 
our  price  for  a  ton  of  salt  at  the  present  moment  is 
but  4s.  6cl.  to  5s.  your  Lordship  will  be  able  to  see 
that  when  we  pay  out  of  that  for  12  cwt.  of  coal  and 
30s.  a  week  wages  there  is  not  much  left. 

7676.  What  are  the  prices  during  good  times  ? — 
During  the  coal  famine  we  got  1/.  a  ton  and  15s. 

7677.  Then  you  had  to  pay  a  much  higher  price  for 
coal  ? — Yes,  22s.  a  ton  for  small  coal.  I  have  paid 
22s.  6d. 

7678.  For  that  which  you  are  now  paying  6s.  for 
at  the  furnace  ? — Yes,  and  2s.  6d.  at  the  pit's  mouth. 
Throughout  one  year  our  average  price  was  15s.  to 
I7s.  a  ton. 

7679.  (Lord  Midleton.)  Do  I  rightly  understand 
you  to  say  that  supposing  the  law  to  be  made  more 
stringent,  or  the  existing  law  to  be  enforced  more 
strictly,  the  salt  trade  in  your  district  Avould  cease  to 
be? — Yes,  it  would  cease  entirely;  that  is  our 
opinion. 

7680.  {Mr.  Stevenson.')  You  mentioned  that  the 
great  bulk  of  the  salt  maiiufacture  was  carried  on  in 
three  districts,  and  you  told  us  that  tlie  acreage  of  the 
Winsford  district  was  200  acres  ? — Yes,  and  the 
Northwich  district  would  be  200  acres.  The  third 
district,  Sandbach,  would  be  about  20  or  30  acres. 

7681.  Are  those  districts  away  from  one  another  or 
near  one  another  ? — Northwich  is  five  miles  from 
Winsford,  and  Sandbach  is  seven  miles  from  Wins- 
ford  again. 

7682.  They  must  be  treated  as  three  separate 
centres  of  coal  consumption  ? — Quite  so. 

7683.  In  the  200  acres  in  the  Northwich  district 
how  much  coal  is  burnt  every  year  ? — The  manufac- 
ture in  the  Northwich  district  is  from  one  fourth  to 
one  third  of  the  total  manufacture.  Say  about  350,000 
tons  are  produced  there,  about  200,000  tons  of  coal 
would  be  consumed  in  that  district. 

7684.  What  would  be  the  quantity  of  coal  con- 
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sumed  in  the  Winsford  district  ? — In  the  Winsford 
district  we  manufacture  800,000  tons,  and  the  con- 
sumption of  coal  is  500,000  tons  nearly.  I  am  speak- 
ing in  round  figures. 

7685.  It  would  appear  that  more  than  three  times 
as  much  coal  is  burned  in  the  Winsford  district  tlian  in 
the  Northwich  district  ? — Yes. 

7686.  Therefore  we  might  expect  that  the  concen- 
tration of  smoke  would  be  much  greater  in  the  Wins- 
ford district  ? — Yes,  and  the  topographical  situation 
of  the  district  of  Winsford  is  fa%'ourable  to  concentra- 
tion. The  salt  works  are  chieily  situated  in  the 
valley  of  the  Wea^'er,  surrounded  by  banks  50  feet 
hio'h ;  consequently  the  bulk  of  the  chimneys  of  the 
salt  works  do  not  command  the  plateau  above  the 
surrounding  lands.  A  rifle  f,hot  would  cover  the 
manufacture  of  nearly  a  million  of  tons  in  Wins- 
ford. I  could  take  you  to  a  point  where  a  rifle  shot 
would  cover  the  whole  of  the  salt  works.  The  land 
surrounding  belongs  chiefly  to  Lord  Delamere  and 
Mr.  France  Ilayhurst,  both  of  whom  are  considerable 
salt  proprietors  ;  the  bulk  of  the  land  being  let  for 
the  salt  works  at  a  rental  of  201.  to  40/.  an  acre,  the 
other  being  farming  land  let  at  15s.  and  20s.  or  30s. 

7687.  You  also  pay  a  royalty  for  the  brine,  I  pre- 
sume ? — We  do  not  in  Winsford.  In  Northwich  we 
pay  a  royalty  for  the  brine. 

7688.  Unless  you  pump  brine  from  the  land  you 
rent  ? — We  do  that  in  Winsford. 

7689.  So  that  the  rental  includes  -the  brine  ? — Yes  ; 
the  landed  proprietors  have  no  property  reserved 
specially  in  the  brine  in  Winsford  ;  they  have  in 
Northwich  reserved  a  considerable  royalty.  Lord 
Stanley  of  Alderley  derives  a  revenue  of  2,500/.  a 
year  from  brine. 

7690.  Y'ou  stated  that  80  per  cent,  of  the  cost  of  salt 
is  the  coal ;  did  you  include  in  that  cost  the  wages  ? — 
No.  Our  wages  are  about  20  per  cent,  of  the  total 
cost,  and  if  we  get  5  per  cent,  on  our  outlay  of  capital 
we  consider  ourselves  happy  individuals.  Our  views 
have  become  much  modified. 

7691.  {Chairman.)  That  is,  in  these  evil  days  ?— 
We  cannot  expect  a  much  better  state  of  things.  We 
have  the  sea  competing  with  us  everywhere.  We 
have  to  contend  with  solar  salt  in  India,  the 
Mediterranean,  America,  and  elsewhere  ;  consequently 
if  we  had  not  a  cheap  ocean  rate  of  carriage  from 
Liverpool  we  would  be  nowhere  at  all. 

7692.  In  spite  of  the  inexhaustible  supplies  from 
the  sea,  you  got  a  good  price  during  the  coal  famine  ? 
— Yes,  that  was  an  exceptional  bonne  louche  for  us. 

7693.  {Mr.  Stevenson.)  Can  you  give  us  any  figures 
showing  the  increase  of  the  trade  in  recent  years  ? — 
I  made  a  statement  of  that  yesterday  for  the  French 
Government.  In  the  year  1800,  in  round  numbers, 
the  manufacture  of  salt  was  under  100,000  tons  ;  in 
1825,  when  the  duty  of  30/.  a  ton  was  repealed,  the 
manufacture  was  under  300,000  tons  ;  in  the  year  1850 
the  manufacture  was  under  1,000,000  tons,  and  at  the 
present  moment,  1 876,  it  is  1,750,000  toes.  One  fourth 
of  the  export  goes  to  India,  one  fourth  to  America,  one 
fourth  to  European,  Australian,  and  African  ports,  and 
the  other  fourth  is  carried  coastwise  for  the  fisheries 
and  chemical  industries,  and  so  forth,  and  for  domestic 
purposes  in  England  and  Ireland. 

7694.  The  consumption  of  coal  has  necessarily  in- 
creased in  the  same  proportion,  or  even  in  a  little 
greater  proportion  ? — Yes,  in  a  rather  larger  propor- 
tion, on  account  of  our  using  the  waste  products  of 
collieries  chiefly.  It  is  the  greatest  boon  for  the  col- 
lieries that  they  have  got  a  market  for  their  slack, 
and  we  draw  it  as  far  as  100  miles,  in  many  instances. 

7695.  Have  you  ever  made  a  chemical  examination 
of  coal  smoke  in  order  to  ascertain  whether  it  contains 
any  hydrochloric  acid  ? — We  have  never  for  a  moment 
suspected  the  presence  of  hydrochloric  acid  in  the 
smoke  in  our  district.  Whatever  may  have  been  said 
on  the  subject,  there  is  no  such  thing  as  hydrochloric 
acid  in  our  smoke.  We  now  and  then  see  a  little  blue 
cloud  (when  the  salt  pan  begins  to  leak)  along  with 
the  smoke  from  the  chimney  top  ;  that  is  not  hydro- 
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chloric  acid  ;  it  is  carbonic  oxide,  and  an  oxide  of  some  Mr. 
other  description,  H.  E.  Talk. 

7696.  You  mentioned  that  when  the  steam  from  the  FetT^S?? 
pan  was  condensed,  the  distilled  water  arising  was  ' 
found  to  contain  no  common  salt  ? — Yes. 

7697.  In  what  opei'ation  was  the  steam  from  the 
pans  condensed  ?  —  In  my  own  works  I  have  five 
tubular  pans  on  the  multitubular  principle.  The 
steam  arising  from  the  manufacture  of  the  salt  in  the 
vacuum  pans  is  driven  through  those  multitubular 
pans,  and  is  condensed  there. 

7698.  Is  the  salt  deposited  in  the  vacuum  pan  ?— 
Yes,  and  swept  out  by  machinery. 

7699.  Is  that  process  extensively  adopted  ? — No,  it 
is  not  extensively  adopted,  because  it  is  very  expen- 
sive. 

7700.  In  that  case  you  must  burn  your  coal  under- 
neath your  steam  boiler  ? — Yes  ;  it  is  only  a  common 
salt  pan  covered.  When  I  call  it  a  vacuum  pan,  it 
is  merely  relatively  a  vacuum  pan ;  it  is  not  a  perfect 
vacuum. 

7701.  There  is  a  fire  underneath  ? — Yes,  a  common 
fire  underneath,  and  no  pressure  ;  but  the  steam  aris- 
ing from  the  evaporation  of  the  salt  is  driven  into  the 
vat,  which  contains  a  system  of  tubes,  and  this  vat 
contains  cool  brine  ;  the  steam  is  there  condensed,  and 
the  condensed  water  resulting  from  that  has  no  salt 
in  it. 

7702.  The  steam  is  taken  from  the  finishing  pan  to 
heat  the  liquor  coming  forward  to  it  from  the  other 
pan  ? — Yes. 

7703.  Does  that  plan  save  fuel  ? — No,  there  is  no 
economy  in  that  respect. 

7704.  {Professor  Roscoe.)  Can  you  tell  us  whether 
any  chemist  has  examined  the  gases  from  any  flues  in 
any  of  the  salt  districts  ; — I  cannot  name  any  one 
specially,  but  I  have  not  the  least  doubt  in  the  world 
that  I  speak  correctly  when  I  sny  that  a  dozen  pro- 
fessors have  examined  our  salt  works.  The  salt  trade 
has  been  the  field  of  constant  experiments. 

7705.  You  could  not  refer  us  to  any  special  experi- 
ments upon  that  point  ? — I  could  not,  without  mpking 
reference  to  some  of  the  treatises  upon  the  subject. 

7706.  {Professor  Abel.)  The  small  coal  which  you 
use  contains  a  very  large  quantity  of  pyrites  ? — It  is 
not  specially  brassy  ;  we  do  not  allow  the  collieries  to 
send  us  brassy  lumps  ;  those  are  generally  used  for  the 
chemical  works. 

7707.  You  have  a  very  largo  quantity  of  shale  in 
the  small  coal  ? — Not  an  excessive  quantity. 

7708.  You  tell  us  that  your  rate  of  consumption  has 
increased  2^  cwt.  per  ton  of  salt ;  is  that  2^  cwt.  in- 
crease due  to  your  using  this  slack,  which  you  say  you 
have  only  used  of  late  ? — To  a  certain  extent  we  attri- 
bute it  to  that,  to  what  extent  I  cannot  say ;  but  I 
attribute  the  cause  of  our  lower  production  of  salt  in 
comparison  with  the  quantity  of  coal  used  to  the  fact 
that  we  have  increased  our  wages  nearly  300  per  cent., 
Avhich  is  a  fruitful  source  of  bad  workmanship  ;  as  well 
as  to  the  fact  that  we  are  using  now  small  coal  to  a 
greater  extent  than  we  did  formerly. 

7709.  So  that  we  should  not  be  quite  correct  in 
assuming  that  you  have  2\  cwt.  of  rubbish  additional 
in  this  slack  ? — No. 

7710.  But  it  would  be  approaching  that  amount, 
I  presume  ? — Yes. 

7711.  This  rubbish  which  forms  these  enormous 
waste  heaps  is  liable  to  ignite  spontaneously,  is- it 
not  ? — The  refuse  of  the  slack  coal  is  not  more  liable 
to  spontaneous  combustion  than  the  refuse  of  other 
coals,  because  I  remember  heaps  being  on  fire  35  years 
ago,  when  nothing  but  large  coal  was  used. 

7712.  {Chairman.)  You  have  now  a  larger  amount 
of  rubbish  ? — We  have  now  a  larger  amount  of  rubbish, 
especially  since  the  opening  of  the  North  Wales  coal- 
field. Thirty  years  ago  there  Avas  no  North  Wales 
coalfield.  These  coals  are  more  mixed  with  clay  than 
the  coal  which  was  formerly  used. 

7713.  {Professor  Willia?nson.)  I  understand  you 
to  say  that  no  injury  can  arise  from  any  vapour  from 
the  salt,  and  that  if  any  noxious  vapour  passes  from 
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-Mr-         your  factories  it  must  probably  be  a  product  of  the 

combustion  of  the  coal  ? — That  is  so. 
'eb  1877.       7714.  You  are  of  course  aware  that  in  some  cases 
'  small  coal  has  been  washed,  and  thereby  deprived  of  a 

good  deal  of  its  sulphur.    Have  you  ever  paid  any 

attention  to  that  mode  of  getting  rid  of  the  sulphur  ? 

— I  have  only  read  of  it.    I  am  afraid  it  would  not 

succeed  in  our  process  of  manufacture. 

7715.  It  would  be  a  question  of  expense? — ^Yes. 

7716.  Have  you  ever  heard  that  the  washing  pro- 
cess is  estimated  to  cost  about  one  penny  a  ton  ? — 
No,  I  have  not  heard  that.  I  have  not  entered  into  a 
particular  investigation  as  to  the  cost  of  the  process. 
I  know  M.  Schneider,  in  France,  and  others,  have 
attempted  the  washing  of  their  slack,  but  we  have  not 
tried  it  in  our  district. 

7717.  With  regard  to  waste  heaps,  I  understand 
you  to  mean  by  that  term  the  ashes  which  pass  through 
your  fire  bars  ?-~Yes. 

7718.  Imperfectly  burnt  fuel,  in  fact  ? — Yes. 

77 19.  I  presume  that  there  is  in  that  material  which 
you  call  ashes  a  good  deal  of  small  coke  ? — Yes. 

7720.  You  are  not  able  by  the  arrangements  you 
have  for  combustion  to  render  the  combustion  very 
complete  ? — The  process  of  combustion  is  not  a  perfect 
process.  The  combustion  which  goes  on  at  the  salt 
works  is  one  o£  the  most  crude  in  the  world.  1  am 
free  to  admit  that. 

7721.  Will  you  describe,  in  general  terms,  the  kind 
of  process  you  adopt  for  burning  the  coal  ? — We  have 
horizontal  grate  bars  an  inch  and  a  half  square,  and 
between  3  feet  6  and  5  feet  long.  Our  furnace  is  3 
feet  wide,  and  it  is  about  30  inches  from  the  evaporat- 
ing vessel,  that  is  to  say,  the  salt  pan,  and  our  fire 
doors  are  2  feet  wide  by  18  inches  high.  The  fire 
doors  are  perforated  generally,  and  we  admit  as  much 
air  as  we  can  possibly  contrive  to  admit  through!  the 
grate  bars  under  the  furnace.  Under  our  various 
patents,  and  arrangements  resulting  from  experiments, 
we  had  large  quantities  of  air  admitted  through 
special  ducts,  and  special  contrivances  were  devised 
which  unquestionably  answered  the  purpose  of  more 
perfect  combustion ;  but,  as  I  have  stated  before,  they 
have  been  found  inconvenient  by  the  firemen  whom 
we  employ,  and  they  have  not  been  able  to  produce 
the  salt  which  we  desired,  the  consequence  of  which 
has  been  that  we  have  been  obliged  to  abandon  them. 

7722.  Then  the  flame  from  the  furnace  passes,  in 
the  first  instance,  under  your  salt  pan  ? — The  flame 
from  the  furnace  is  led  by  flues  about  45  to  50  feet 
long  to  a  low  chimney ;  in  some  instances  a  chimney 
not  over  30  feet  high  ;  in  other  instances  to  another 
fine  which  leads  to  a  chimney  from  100  to  250  feet 
high. 

7723.  Before  it  passes  to  the  flue,  and  thence  to  the 
chimney,  it  gives  up  its  heat  to  the  brine  ? — Yes. 

7724.  It  passes,  first,  under  the  pan  ? — It  passes 
altogether  under  the  pan. 

7725.  You  do  not  pass  any  of  it  over  the  surface  of 
the  pan  ? — No.  We  have  had  various  experiments 
tried ;  the  principle  of  the  reverberatory  furnace  has 
been  tried  in  four  or  five  instances. 

7726.  Your  salt  would  not  be  white  enough  if  you 
used  such  a  smoky  flame  ?— That  would  be  so ;  the 
salt  becomes  dirty  and  unfit  for  use. 

7727.  Do  you  see  any  other  serious  objection  to 
that  process  besides  the  dirt  which  would  be  caused  ? 
— A  serious  objection,  to  begin  with,  is  the  cost  of 
building  a  reverberatory  furnace  over  the  salt  pan, 
and  the  labour  which  would  be  required  in  removing 
the  produce  from  the  pan.  We  expect  every  man  to 
move  daily  14  to  15  tons  of  material. 

7728.  Have  you  ever  made  a  determination  of  the 
quantity  of  unburnt  coke  in  your  ashes  ? — No. 

7729.  A  good  deal  is  lost,  I  presume,  which  is 
burnt  on  the  heap  ? — Yes,  I  have  not  the  least  doubt 
of  it. 

7730.  {Admiral  Hornby.^  When  you  told  us  that 
it  requires  12^  cwt.  of  coal  to  do  what  half  a  ton 
used  to  do,  does  that  proceed  from  the  coal  not  being 


so  good  as  that  which  you  formerly  used,  or  from 
reckless  and  bad  stoking  ? — The  two  together. 

7731.  Then  I  presume  it  comes  to  this,  that  men 
will  stoke  in  their  own  way,  without  your  having  the 
power  to  control  them  ? — Yes  ;  they  are  perfectly  our 
masters. 

7732.  But  if  by  any  means  a  better  system  of 
stoking  could  be  inaugurated  we  should  have  much 
less  black  smoke  in  the  air,  and  you  would  save 
money  in  fuel  ? — I  have  not  the  least  doubt  of  it. 

7733.  There  would  be  no  possibility,  you  think,  of 
having  self -feeding  furnaces  ? — I  have  offered  a  pre- 
mium of  one  hundred  guineas  to  sundry  inventors  in 
order  to  get  a  good  self-feeding  furnace  applicable  to 
salt  works,  but  I  have  had  nothing  practical  what- 
ever, though  dozens  of  schemes  have  been  submitted 
to  me  on  the  subject.  We  should  be  delighted  if  we 
could  get  such  a  thing,  because  it  would  make  us,  in 
that  respect,  independent  of  the  stokers,  which  we  are 
exc«edingly  anxious  to  be  ;  unfortunately  we  are  now 
their  slaves. 

7734.  I  suppose  the  cheapness  of  fuel  now  makes 
them  more  reckless  ? — Perhaps  so. 

7735.  At  the  time  that  you  speak  of,  when  coal, 
which  I  think  you  say  is  now  2s.  6d.  a  ton  at  the  pit's 
mouth,  was  155.  or  17 s.,  were  you  able  to  take  any 
steps  to  reduce  your  expenditure,  or  was  it  the  same 
thing  then  as  now  ? — It  increased  our  expenditure. 
Whenever  we  had  to  pay  high  prices  for  coal  we 
made  the  public  pay  high  prices  for  salt,  and  the  result 
was  that  our  men  would  participate  in  it  to  an  undue 
extent,  which  unfortunately  they  have  not  receded 
from  yet,  although  we  have. 

7736.  According  to  your  account,  as  a  general  rule 
the  country  suffers  in  that  district  from  the  bad 
stoking  ? — Yes. 

7737.  You  spoke  just  now  of  your  farm,  and  you 
said  that  the  grass  had  suffered,  you  thought,  on  your 
farm  ? — The,  fine  grasses  suffer  unquestionably  where 
they  are  in  the  immediate  vicinity  of  the  chimneys. 

7738.  But  you  thought  that  the  mangolds  and 
turnips  did  not  suffer  ? — Not  the  least. 

7739.  Have  you  ever  taken  any  means  of  ascertain- 
ing whether  in  thick  heavy  weather  there  was  any 
saline  deposit  on  those  mangold  or  turnip  leaves  ? — 
No. 

7740.  You  could  have  applied  your  fingers  to  them 
without  feeling  any  salt  upon  them  ? — Probably  so, 
but  on  my  farm  I  am  using  10  cwt.  of  salt  per  annum 
per  acre  throughout.  All  my  top  dressing  and  all  my 
manure  is  salted  to  the  extent  of  10  cwt.  per  acre,  and 
I  do  not  find  that  at  all  too  much.  I  find  that  my 
wheat  straw  and  my  oat  straw  is  the  best  straw  in 
the  country.  I  have  got  astonishing  crops  of  wheat 
as  well  as  of  clover  upon  the  ground,  and  rye  grass 
likewise.  I  had  three  tons  per  acre  as  a  first  crop 
of  clover  and  rye  grass  only  last  year. 

7741.  In  what  direction  is  the  land  of  which  you 
speak  from  the  works,  does  it  lie  to  the  eastward  or 
to  the  westward  of  them  ? — It  is  not  the  weather  side. 
Occasionally  it  gives  me  a  strong  dose,  and  certainly 
I  do  get  it  then,  and  I  am  free  to  confess  that  I  do 
not  like  it. 

7742.  When  you  speak  of  your  crop  of  clover,  what 
crop  of  mangolds  do  you  grow,  how  many  tons  to  the 
acre  ? — I  had  last  year  30  tons  per  statute  acre,  and 
I  have  had  25  tons  of  swede  turnips,  and  splendid 
turnips  they  were. 

7743.  You  have  spoken  to  us  all  through  of  statute 
acres,  have  you  not  ? — Yes,  altogether.  The  Cheshire 
acre  is  abolished  in  our  neighbourhood. 

7744.  With  regard  to  what  you  told  us  on  the 
subject  of  your  paying  1/.  an  acre  for  rent,  do  you 
hold  a  lease  of  that  land  ? — I  do,  for  50  years.  I 
have  spent  15/,  an  acre  upon  it  to  begin  with. 

77'!  5.  {Mr.  Wilbraham  Egerton.)  Have  you  any 
objection  to  black  smoke  generally  being  placed  under 
the  same  inspection  as  alkali  works  ? — Yes,  a  great 
objection.  I  consider  that  if  we  are  trammelled  in 
our  salt  trade  with  any  inspection  it  will  be  an  injury 
to  us. 
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7746.  I  want  you  to  take  a  broad  view  of  the 
question,  and  not  merely  confine  it  to  salt  works  ;  do 
you  object  to  black  smoke  generally  being  under 
inspection  ? — You  would  need  to  have  an  inspector  in 
every  street  in  the  kingdom. 

7747.  I  mean  the  black  smoke  that  comes  out  in 
very  large  volumes  from  certain  works,  which  is 
admitted  to  exist,  and  not  the  smoke  from  house  chim- 
jieys  ? — I  think  that  the  law  as  it  stands  at  present  is 
quite  severe  enough  for  us. 

7748.  But  it  seems  to  be  inoperative  in  Northwich  ? 
— Northwich  has  to  live  by  smoke,  as  it  has  to  live 
by  the  salt  trade,  and  I  think  that  the  gentlemen  who 
complain  of  sulFering  might  smell  a  little  smoke 
without  it  doing  them  any  harm.  We  find  at  all 
events  that  it  does  not  disagree  with  human  life.  I 
have  got  some  workmen  75  years  of  age  now  working 
in  the  salt  works ;  it  is  the  most  healthy  occupation 
in  the  world  ;  they  live  within  the  smoke  and  have 
lived  there  all  their  lives.  I  do  not  look  exactly  as 
if  I  had  lived  35  years  in  an  unhealthy  atmosphere. 

7749.  The  only  thing  which  kills  them,  I  suppose, 
is  when  they  fall  into  the  brine  pan,  as  sometimes  is 
the  case  ? — I  think  it  is  the  whisky  more  than  any- 
thing else  ;  it  kills  more  people  than  the  smoke  with 
us. 

7750.  {Viscount  Midleton.)  Do  the  salt  works 
induce  the  drinking  of  whisky  ? — Rather,  I  am  sorry 
to  say. 

7751.  {Mr.  Wilbi-aham  Egerton.)  You  employ  a 
good  number  of  Irish  in  your  works,  do  you  not  ? — 
No,  not  in  the  salt  trade.  It  is  astonishing  that  there 
are  very  few  Irish  who  are  admitted  by  the  craft  of 
saltmakers.  I  employ  a  great  many  Germans  and 
Poles  and  Italians,  and  other  nationalities,  the  waifs 
and  strays  which  come  about  Liverpool,  who  are  sent 
to  me  by  the  Society  for  Foreigners  in  Distress  to  give 
them  a  job  and  to  help  them  to  fill  their  stomachs. 

7752.  Are  those  the  people  that  you  find  difficult 
to  manage  ? — No,  those  I  do  not  find  any  difiiculty 
with  ;  I  could  do  anything  with  them  ;  but  it  is  the 
other  craftsmen,  the  firemen  and  the  stokers. 

7753.  Why  do  you  not  employ  them  more  largely 
if  you  find  foreigners  better  than  natives  ? — As  I 

'  observed  to  my  Lord,  it  is  a  subtle  craft,  although 
exceedingly  simple,  to  catch  the  precise  temperature 
at  which  the  crystalization  of  the  brine  commences. 

I  It  has  never  been  reduced  by  the  thermometer,  and 
if  that  temperature  is  not  caught  there  is  no  produce 
of  salt  in  the  pan.  That  craft  is  possessed  by  a  few 
firemen,  whom  we  have  in  the  district,  and  we  are 
I      their  slaves  in  consequence. 

7754.  I  suppose  that  those  men  are  the  foremen  of 
the  works,  because  surely  all  the  work  is  not  of  that 
subtle  nature,  as  the  Commission,  I  think,  have  seen 
in  visiting  the  works  ? — No;  I  am  speaking  of  firemen 
only. 

7755.  You  must  remember  that  there  are  two  men 
to  look  after  each  particular  pan  ;  who  has  the  re- 
sponsible duty  to  perform  ? — There  is  one  fireman 
always  attending  for  12  hours  to  four  pans  in  our 

I  district,  and  in  some  places  to  three  pans ;  others 
attend  through  the  night  for  12  hours,  so  that  there 
is  one  fireman  for  every  two  pans  in  the  district,  and 
those  are  the  real  craftsmen  of  the  salt  trade. 

7756.  Then  the  stoking  depends  entirely  upon  them, 
does  it  ? — Yes,  entirely. 

7757.  And  they  also  test  the  temperature  of  the 
pans  and  regulate  the  stoking  of  the  fires  accordingly  ? 
— Exactly ;  precisely  in  the  same  manner  as  the 
Cheshire  dairy-maid  used  in  former  years  to  test  the 
temperature  of  the  curd  in  making  cheese. 

^  7758.  You  have  never  in  fact  reduced  salt  making 
to  a  science  which  is  described  upon  paper  ;  you 
have  never  formulated  it  in  any  way  ? — We  never 
have  ;  we  only  practise  it. 

7759.  When  you  tell  us  with  regard  to  Mr.  Lockey's 
patent  that  it  might  be  urged  as  an  objection  to  it 
that  it  pi'oduces  lime,  and  sometimes  of  course  there 
niight  be  a  difiiculty  in  obtaining  that  lime  and  in 
selling  it  when  produced,  is  that  an  essential  part  of 


the  process  ? — It  was  originally  in  his  jjatent,  but  it  Mr. 
has  since  been  abandoned,  I  have  been  told.  l^-  ^-  ^ 

7760.  Is  not  the  result  of  his  patent  that  no  black  reb~l 

smoke  goes  up  the  chimney  ? — I  ■  do  not  know.  I  

have  not  sat  and  watched  the  appearances  of  the 
chimneys. 

7761.  I  mean  that  it  is  not  successful  if  it  does  not 
do  that  — Exactly  so.  There  will  be  a  party  here  in 
the  room,  I  dare  say,  who  will  have  watched  his  chim- 
neys. I  can  make  a  perfect  combustion,  and  I  can 
make  salt  without  the  chimney  smoking. 

7762.  You  can  arrive  at  the  same  result  as  he  does, 
without  his  patent  ? — Yes,  quite  so,  but  I  must  stand  . 
by  and  I  must  see  that  the  firemen  exactly  regulate 
the  admission  of  air.    It  is  the  old  difficulty  with  the 
black  smoke  all  the  country  over  and  all  the  world  over. 

7763.  Do  you  then  think  that  Avhat  applies  to  the 
salt  trade  applies  generally  to  the  stoking  of  furnaces? 
-—Quite  so;  every  stoker  can  avoid  black  smoke  if  he 
chooses. 

7764.  StiU  you  will  admit  that  there  are  large 
works  in  which  black  smoke  is  not  emitted  — Quite 
so.  In  iron  works,  for  instance,  there  is  the  improved 
blast,  and  there  is  the  chemical  combustion  which  is 
taking  place,  and  unquestionably  that  result  could  be 
produced ;  but  what  is  the  cost  ?  There  is  the  point. 
It  is  inapplicable  to  salt. 

7765.  The  margin  of  profit  in  salt  is  so  small  that 
you  think  that  any  interference  Avitli  the  production 
of  it  v/ould  ruin  the  trade  ;  is  that  your  argument  ? — 
It  would  kill  us  completely. 

7766.  You  would  not  like  to  have  an  inspector 
interfering  in  any  way  with  your  process  ? — No.  I 
have  a  wholesome  respect  for  Government  inspection 
of  all  sorts  and  descriptions,  as  we  have  found  that  the 
inspector,  like  the  excise  officer,  is  an  evil.  They 
have  found  that  out  in  France.  The  chemical  manu- 
facture of  France  was  equal  to  the  English  manufac- 
ture 30  years  ago,  but  to-day  it  is  not  one  fifth  of  the 
English  production.  Why  is  that  so  ?  It  is  because 
salt  is  there  under  the  eye  of  the  excise  officer,  and  it 
cannot  be  moved  from  one  place  to  another. 

7767.  That  is  an  excise  question  ;  it  does  not  affect 
the  manufacturer  ? — It  affects  the  manufacturers  of 
chemicals,  for  they  must  use  salt  for  their  chemical 
manufacture. 

7768.  That  is  a  genei'al  interference  in  the  nature 
of  an  excise  duty,  and  not  an  interference  in  the  pro- 
duction or  the  manufacture.  The  Government  officers' 
functions  are  outside  the  works  and  not  inside  the 
works,  I  believe  ? — Inside  the  works.  There  are  three 
excise  officers  living  upon  every  chemical  works  in 
France,  and  upon  every  salt  works  in  France  likewise. 

7769.  {Chai7-maH.)  Can  you  draw  a  parallel  between 
excise  officers,  and  inspectors  employed  by  the  English 
Government  ? — They  belong  to  the  same  family. 

7770.  Then  you  consider,  I  suppose,  that  the  chemi- 
cal mamifacturers  in  England  are  exceedingly  blind 
in  all  of  them  calling  for  more  inspection  ? — Yes, 
unless  they  are  prepared  to  pay  heavily,  which  I  sup- 
pose they  learn  from  the  American  afl  ministration. 

7771.  {Mr.  Wilbraham  Egerto7t.)  A  question  has 
been  asked  with  reference  to  the  production  of  salt  in 
the  Cheshire  salt  field  for  th"  last  10  years;  could  you 
give  us  the  figures  of  10  years  ago  and  the  figures 
now  ? — I  have  got  the  export  figures  from  the  year 
1865  to  the  year  1876.  In  1865  the  export  was 
702,000  tons;  in  1875,  that  is  10  years  later,  it  was 
1,032,000  tons,  an  increase  of  about  35  per  cent., 
and  the  increase  of  the  manufacture  has  travelled  pari 
passu  with  that. 

7772.  It  has  a  good  deal  been  used  for  chemical 
works,  has  it  not  ? — Yes ;  it  is  now,  but  the  increase  of 
the  whole  production  is  to  a  great  extent  used  by 
chemical  works.  We  consider  now  that  the  chemical 
works  of  England  take  upwards  of  half  a  million  of 
tons  of  salt  from  us. 

7773.  {Mr.  Stevenson.)  Do  you  include  rock  salt  ? 
— They  are  beginning  to  use  rock  salt  extensively  for 
the  new  process,  Hargreaves'  process. 

7774.  That  is  not  included  in  your  figures,  is  it  r" — 
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T7^'    '  Hargreaves'  process  and  other  processes  of 
the  decorcitation  of  ores  it  is  beginning  to  be  very 
21  Feb.  1877.    extensively  used  all  over  the  world.    I  shipped  last 
 .      year  to  the  Lake  Superior  copper  mines  a  very  con- 
siderable quantity  of  rock  salt,  and  the  Australian 
copper  works  are  beginning  also  to  use  it. 

7775.  Do  they  get  it  from  this  country  ? — Yes. 

7776.  That,  I  presume,  is  not  included  in  the  salt 
manufacture  ? — No. 

7777.  But  perhaps  it  would  be  included  in  the  ex- 
port ? — Yes,  it  would. 

7778.  (3Ir.  Wilbraham  Egerton.')  With  regard  to 
Lord  Delaraere's  property,  is  it  injuriously  affected  by 
the  salt  works  between  Vale  Royal  and  Winsford  ? — 
Between  Vale  Eoyal  and  Meadow  Bank,  my  works, 
there  is  a  distance  of  about  three  quarters  of  a  mile. 
His  Lordship  of  course  does  not  like  to  see  his  sheep 
black  and  his  flowers  occasionally  a  little  bit  smoky  ; 
and  I  do  not  like  it  myself. 

7779.  Are  not  the  young  plantations  very  much 
checked  in  their  growth  by  reason  of  the  smoke  ? — If 
he  plants  anti-deciduous  trees,  yes,  decidedly;  they 
will  unquestionably  be  checked,  if  not  killed  ;  but  his 
Lordship  can  well  afford  that,  seeing  that  he  gets  2,500/. 
a  year  out  of  this  salt  rental,  whereas  if  the  land  was 
let  for  farming  it  would  produce  perhaps  250/. 

7780.  Are  you  speaking  of  Lord  Delamere's  pro- 
perty only? — Yes,  but  Mr.  France  Hayhurst  is 
exactly  in  the  same  position. 

7781.  I  think  Mr.  France  Hayhurst's  agent  did  not 
say  so  ? — These  gentlemen  let  land  on  long  leases, 
and  therefore  do  not  care  at  all  what  becomes  of  it 
now,  because  they  have  let  it  to  substantial  tenants. 

7782.  In  the  case  of  those  who  have  long  leases, 
is  not  the  land  let  at  a  low  rental  as  a  rule  ? — I  think 
20/.  a  year  per  acre  is  not  a  very  low  rental,  and  that 
is  about  the  average  of  salt  works  leases. 

7783.  Those  leases  were  granted  some  20  or  30 
years  ago,  Avere  they  not  ? — Yes,  and  in  some  in- 
stances later  than  that. 

7784.  Would  not  they  be  higher  if  they  were 
granted  now  ? — I  do  not  think  so.  I  think  that  Lord 
Delamere  has  let  within  the  last  few  months  a  con- 
siderable acrenge  for  salt  works. 

7785.  {Earl  Percy.)  Then  it  would  appear  that, 
so  far  as  the  value  of  land  lias  increased  in  the  neigh- 
bourhood of  the  suit  work^^,  it  has  increased  from  the 
value  of  the  agricultural  produce  grown  upon  it  rather 
than  from  its  value  as  building  land? — Quite  so. 
The  building  land  has  increased  very  considerably  in 
value  too,  but  that  is  scarcely  touched  by  the  smoke, 
or  the  vicinity  of  the  salt  works,  and  it  is  not  in- 
fluenced by  them  in  any  degree,  excepting  inasmuch 
as  the  salt  works  draw  population  to  the  district. 
The  agricultural  value  of  the  land,  where  the  land  is 
properly  and  correctly  fa'-mcJ,  is  really  as  much  as  it 
Avas  before,  and  the  damage  is  but  a  minimum  all  over 
the  vicinity  of  the  salt  Avorks. 

7786.  Can"  you  tell  us  at  all  what  the  production 
of  salt  in  foreign  countries  is  as  compared  with  the 
production  in  this  country  ? — Yes.  I  could  give  you 
the  production  of  almost  every  country  in  the  world, 
starting  Avith  India.   I  have  a  circular  here  {producing 
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the  same)  giving  the  export  to  every  country  in  the 
world.  It  does  not  give  the  production  of  salt  in 
Russia,  Germany,  and  France,  which  are  all  large 
salt-producing  countries. 

7787.  {Viscount  Midleton.)  Are  they  not  cus- 
tomers?—Yes,  they  are  customers,  as  far  as  their 
ports  are  concerned.  We  can,  by  means  of  cheap 
carriage,  bring  salt  cheaper  to  them  than  they  can 
manufacture  it  themselves. 

7788.  {Earl  Percy.)  At  the  time  that  you  were 
speaking  of,  a  few  years  ago,  when  the  price  of  coal 
was  so  very  high,  Avas  your  output  of  salt  larger  than 
it  is  now  ?— No  ;  it  fell  oif  considerably.  In  fact  we 
had  not  sufficient  fuel  to  keep  our  pans  going  to  the 
extent  to  which  it  was  required,  and  we  were  then 
obliged  to  reduce  our  exports. 

7789.  ( Chairman.)  The  increase  of  price  arose, 
did  it  not,  from  the  decrease  of  production  ? — Yes, 
from  the  decrease  of  production  entirely.  ' 

7790.  {Mr.  Stevenson.)  Can  you  giA'e  the  Com- 
mission the  quantity  of  rock  salt  that  is  raised  in  your 
district? — I  think  Mr.  Dickenson,  Her  Majesty's 
Inspector  of  Mines,  said  last  year  that  it  was  176,000 
tons. 

7791.  Was  any  of  that  dissolved  in  brine  to  aid  the 
manufacture  of  pan  salt.? — A  considerable  quantity 
of  it.  The  whole  of  the  export  to  Holland  is  dissolved 
for  the  purposes  of  brine. 

7792.  I  mean  by  yourself  ?— No.  not  by  ourselves. 

7793.  Is  not  rock  salt  dissolved  in  brine  for  the 
manufacturers  ? — 1  believe  there  is  at  one  salt  works 
a  very  small  quantity  of  salt  used  by  Mr.  Hayes,  to 
increase  the  strength  of  his  very  weak  brine,  but  that 
is  quite  exceptional. 

7794.  Practically  the  Avhole  of  the  salt  is  derived 
from  the  evaporation  of  the  brine  ? — It  is. 

7795.  What  is  the  strength  of  the  brine ;  how  ' 
much  salt  is  there  in  a  gallon,  or  a  pound  Aveio-ht,  or 
whatever   it    may  be — We  measure  by  Beaume's 
hydrometer.    The  full  strength  of  the  brine  is  26ird 
per  cent. 

7796.  That  is  to  say,  in  100  tons  of  brine  26^rd  is 
salt,  and  the  remainder  is  Avater  ? — There  Avould  be 
73|rds  per  cent,  of  Avater  and  26^rd  per  cent,  of  salt ; 
that  is  the  full  strength  of  the  brine,  which  our  most 
accurate  experiments  have  determined. 

7797.  I  want  to  know  the  strength  of  the  brine  as 
you  get  it,  which  you  put  in  your  pans  ? — That  is  the 
strength  of  the  brine,  viz.,  26i  per  cent.,  varying 
between  a  half  per  cent,  and  one  per  cent,  less,  just 
according  as  the  rainfall  is  affecting  our  open  reser- 
voirs. 

7798.  Have  you  made  any  calculation  as  to  the 
number  of  tons  of  water  that  there  would  bo  evapo- 
rated to  each  ton  of  salt  in  the  salt  pan  ? — I  have 
not  made  the  calculation,  but  it  can  very  easily  be 
made.  If  you  multiply  by  3  the  quantity  of  salt  pro- 
duced you  have  got  the  quantity  of  Avater ;  and  the 
produce  total  being  a  million  and  three  quarters,  I 
should  say  that  it  Avould  be  three  times  that,  that  is 
o\  million  tons  of  water  per  annum.  It  makes  the 
atmosphere  very  moist,  I  may  say,  about  the  salt 
district. 

withdreAV. 


Robert  Verdin,  Esq.,  examined. 


7799.  {Chairman.)  You  are  vice-president  of  the 
Salt  Chamber  of  Commerce  in  Northwich,  are  you 
not?— Yes. 

7800.  Where  are  your  works  ? — Our  works  are 
situated  at  Marston,  Northwich,  Middlewich,  Wins- 
ford,  and  Moulton. 

7801.  You  are  a  very  considerable  manufacturer,  I 
think?— We  manufacture  from  250,000  to  300,000 
tons  per  annum. 

7802.  Amongst  the  largest  manufacturers  in  the 
trade  ? — We  are  the  largest. 


7803.  Have  you  heard  the  evidence  of  the  last  wit- 
ness, Mr.  Falk  ? — Yes. 

7804.  Do  you  concur  Avith  it  ? — To  a  very  large 
extent. 

7805.  May  I  ask  in  what  respects  you  differ  from 
him  ? — The  points  principally  in  which  I  differ  from 
him  are  on  the  question  of  the  consumption  of  coal, 
and  why  it  is  a  larger  quantity  now  than  it  Avas  30 
years  ago. 

7806.  You  admit  the  fact  that  it  is  larger  relatively 
to  each  ton  of  salt  ? — There  is  a  larger  quantity  used 
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than  tliere  was  years  ago  ;  but  even  assuming  that 
the  same  quantity  of  coal  is  used  now  as  20  years  ago, 
we  cannot  get  the  same  attention  paid  to  the  fires  that 
we  did  originally,  and  we  lose  daily  in  the  daytime  two 
hours  to  two  and  a  half  hours  of  the  men's  labour,  and 
in  the  nighttime  to  a  very  much  greater  extent,  three, 
four,  and  five  hours.  In  fact  from  the  men  going  oiF 
and  working  shorter  time  in  the  day,  instead  of  its 
being  turned  on  at  a  certain  time  before  leaving,  and 
then  remaining  a  certain  time  to  get  it  finished,  there 
is  much  time  wasted. 

7807.  During  that  time  the  coal  is  not  being  con- 
sumed, is  it  ? — Yes,  the  coal  is  being  consumed  in  the 
fires,  and  in  some  instances  we  would  be  getting  the  pans 
too  hot,  and  in  other  instances  reducing  the  heat. 

7808.  Do  you  attribute  the  chief  cause  of  the  greater 
relative  consumption  of  coal  to  the  inferiority  of  the 
labour  ? — To  the  inferiority  of  the  labour,  and  the 
irregularity.  As  Mr.  Falk  distinctly  described  the 
craft,  you  can  make  a  pan  too  hot  for  producing  the 
quality  of  salt,  and  you  can  have  her  at  so  low  a  tem- 
perature that  she  is  not  producing  it ;  it  is  just  one 
medium  thing  for  producing  the  quality  which  is 
really  required. 

7809.  Is  there  anything  that  you  would  wish  to 
add  to  the  evidence  given  by  Mr.  Falk  ? — I  may  say 
that  we  farm  a  considerable  quantity  of  land  which  we 
purchased  in  the  neighbourhood.  It  has  been  pur- 
chased within  a  limited  number  of  years,  and  I  think 
perhaps  that  the  representative  of  one  of  those 
aggrieved  parties  would  really  have  purchased  the 
property  that  we  bought.  I  cannot  go  so  far  into  the 
matter  and  say  that  the  result  of  the  agriculture  is 
nearly  as  bad  as  that  represented  by  either  Dr. 
Eichardson  or  the  witnesses  that  have  represented  the 
other  side  ;  and  I  do  not  believe  (except  in  the  case  of 
works  Avhich  are  extended  perhaps  a  little  further 
north,  and  there  are  no  works  created  in  places  that 
there  were  not  before,)  that  the  damage  is  so  great 
now  as  it  was  formerly. 

7810.  If  you  consume  more  coal,  both  relatively  to 
the  salt,  and  also  in  consequence  of  the  great  increase 
of  manufacture,  have  you  adopted  any  processes  for  di- 
minishing the  evils  resulting  from  tlie  consumption  of 
coal ;  how  is  it  that  there  has  been  no  increase  of  the 
evil  ? — The  evil  originally  done  was  not  exactly  from 
the  smoke,  but  to  a  very  great  extent  from  the  brick- 
kilns in  the  neighbourhood,  and  from  the  cindei'  heaps 
being  on  fire. 

7811.  Are  there  fewer  brick-kilns,  or  are  they 
managed  upon  better  principles  ? — It  is  necessary  in 
the  manufacture  of  salt  to  have  a  reservoir  that  Mr. 
Falk  referred  to.  That  reservoir  is  generally  placed 
at  a  higher  elevation  than  any  other  portion  of  the 
works,  and  leakages  occur  at  various  times,  and  those 
leakages  get  down  amongst  the  clay,  or  they  have 
done  originally,  and  I  know  from  personal  experience 
that  when  bricks  have  been  made  and  passed  through 
the  kiln,  during  the  burning  they  have  emitted  a  certain 
amount  of  gas  which  has  done  damage.  I  have  seen 
fields  of  oats  really  destroyed  by  it. 

7812.  Are  those  accidents  more  rare  now  than  they 
formerly  were  ? — Yes,  because  people  have  got  a 
knowledge  of  what  is  the  cause  of  that  thing,  and  if 
they  do  a  person  an  injury  they  know  what  the  result 
will  be. 

7813.  With  regard  to  the  heaps,  do  they  take  fire 
now  less  frequently  than  formerly  ? — Far  less.  When 
the  cinder  heaps  did  the  greatest  mischief  it  was  done 
by  pouring  on  the  brine  to  them,  as  that  was  the 
nearest  thing  at  iiand,  instead  of  water,  and  then  that 
threw  off  a  gas  which  caused  the  destruction  that  did 
take  place  round  it.  I  am  certain  that  there  are  fields 
now  in  cultivation  near  Winsford  that  two  years  ago 
were  not  producing  a  blade  of  grass. 

7814.  Have  you  any  objection  to  state  at  what 
value  your  own  agricultural  land  is  rated  ? — Our  agri- 
cultural land  is  rated  at  about  21.  5s.  per  acre. 

7815.  Do  you  consider  that  a  fair  valuation  ? — It  is 
the  valuation  of  other  property  in  the  neighbourhood 
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Avhich  we  do  not  consider  affected  by  smoke,  and  which  B.  Verdin, 
is  far  away  from  the  salt  works  to  the  northwards,  ^^1- 

7816.  Do  you  pay  the  same  attention  to  farming 

that  Mr.  Falk  does  ?— We  have  a  bailiff  on  the  farm,  2ljieb^7 

and  in  some  instances  we  grow  two  crops  in  the 

year. 

7817.  Do  you  raise  good  crops  there? — I  should 
think  that  we  had  the  best  crops  of  rye  of  any  in  the 
parish  last  year,  and  a  crop  of  turnips  after  it  on  the  same 
land.  There  is  only  the  railway  between  the  field  and  ' 
our  salt  works.  In  fact  the  rye  straw  is  so  long  that 
we  had  to  cut  it  ;  it  is  not  safe  to  bed  any  young 
horses  or  anything  with  it. 

7818.  Do  you  think  that  rye  has  any  particular 
advantage  in  the  struggle  against  sulphurous  acid  in 
comparison  with  other  agricultural  produce  ? — No,  I 
do  not  think  that  it  has.  We  have  had  good  crops  of 
turnips  there.  Wheat  we  do  not  grow  very  much. 
JVe  have  had  very  good  crops  of  oats. 

7819.  You  cut  your  rye  green,  I  suppose  ? — We  cut 
our  rye  green  for  the  horses,  but  the  rye  that  I  am 
speaking  of  had  got  too  strong  to  be  cut  green,  and  it 
ripened  afterwards. 

7820.  Have  you  ever  had  to  pay  any  damages  for 
mischief  caused  by  your  works  ? — I  have  paid  damages 
for  a  cinder  heap  once,  but  not  for  the  works.  We 
have  often  paid  fines  in  connexion  with  smoke,  from 
its  not  being  consumed. 

7821.  Have  you  been  brought  to  the  same  condition 
as  Mr.  Falk  was  with  reference  to  the  local  authori- 
ties ? — Yes ;  and  if  the  local  authorities  had  to  take 
up  the  inspectorship  again,  I  should  really  suggest  a 
change  in  the  way  in  which  the  law  is  carried  out. 

7822.  How  so  ? — I  think  that  we  should  want  a 
stipendiary  magistrate  in  the  neighbourhood. 

7823.  Why  so  ? — It  would  not  do  very  well  for  the 
person  that  prosecutes  to  hear  the  case. 

7824.  Was  that  done  in  your  case  ? — It  has  been 
done. 

7825.  Do  you  think  that  you  were  unjustly  convicted ; 
because  Mr.  Falk  candidly  acknowledged  that  he  has 
continually  violated  the  law  ? — I  think  that  the  fines 
were  extremely  excessive  in  some  instances  at  the 
time.  In  one  instance  there  was  a  60/.  fine  paid  by 
one  proprietor ;  and  for  a  small  work  of  ours  we  paid 
30/.  within  a  month. 

7826.  Are  you  able  to  comply  with  the  requirements 
of  the  law  ? — The  smoke  cannot  be  burned  under 
the  salt  pans  thoroughly,  if  the  salt  trade  is  to  be 
carried  on. 

7827.  That  means  that  you  are  not  able  to  comply 
with  the  requirements  of  the  law  ? — We  are  not  able 
to  comply  with  the  requirements  of  the  law,  as  they 
want  to  limit  the  amount  of  black  smoke. 

7828.  I  suppose  that  the  black  smoke  is  much 
greater  for  a  certain  number  of  minutes  after  you  have 
fresh  charged  the  furnaces  ? — Yes. 

7829.  That  was  the  point,  was  it  not,  in  those  cases  ? 
— Yes,  that  was  the  point. 

7830.  Plow  much  time  did  they  allow  you? — It  was 
according  to  the  number  of  furnaces  that  you  had 
running  into  one  chimney. 

7831.  What  was  the  difference  between  you  ? — From 
four  to  16  minutes. 

7832.  They  required  that  your  smoke  should  be 
pretty  clean,  only  they  wanted  four  minutes,  and  you 
wanted  16? — No  ;  they  required  that  the  smoke  from 
our  pans  should  be  clean  in  four  minutes  at  one  time. 
The  highest  number  now  that  we  have  is  40  furnaces 
running  into  the  same  chimney,  and  it  cannot  be  done 
in  less  than  16  minutes. 

7833.  What  would  you  consider  a  fair  allowance  ? 
— A  larger  number  of  minutes  in  proportion  to  the 
furnace  chimneys,  and  larger  where  there  are  a  larger 
number  of  furnaces. 

7834.  When  was  the  last  prosecution  directed  against 
you  ? — It  is  some  time  ago.  There  is  the  local 
authority  since  then  against  us,  that  is  to  say,  the  rural 
sanitary  authority. 

7835.  The  local  authority  has  not  acted  against 
you  ? — They  have  given  notice  to  their  inspector  of 
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R.  Verdin,  course,  but  we  never  have  been  brought  before  the 
^^9-  magistrates.  Owing  to  the  improvements  that  have 
■  taken  place  in  the  furnaces,  because  we  have  much 

;i  Feb.  1877.  j^^j.g  g^ate  space  than  we  had  30  years  ago,  a  greater 
amount  of  air  gets  admitted  to  the  fire  than  before,  and 
that  diminishes  the  amount  of  black  smoke.  Then 
again  in  many  instances  the  smoke  travels  a  great  deal 
further  before  it  goes  to  the  chimney  than  it  did 
originally. 

7836.  (Mi:  Stevenson.)  Has  that  increase  of  grate 
space  not  resulted  in  economy  of  fuel  ? — No,  it  has  not 
resulted  in  the  economy  of  fuel. 

7887.  Why  not  ? — Because  you  do  not  require  the 
same  heat  every  day  that  you  are  making  salt.  It  has 
been  represented  here  that  there  were  only  three 
descriptions  of  salt  made,  but  there  are  12  or  13  de- 
scriptions of  salt  made.  In  making  salt  for  chemical 
purposes,  for  instance,  you  do  not  require  anything 
like  the  amount  of  heat  the  second  day  that  you  do  the 
first,  after  the  salt  is  ta,ken  from  the  pan. 

7838.  You  vary  the  heat  in  order  to  vary  the 
rapidity  of  boiling  ? — Yes ;  the  rapidity  of  boiling  and 
the  evaporation.  We  do  not  boil  for  all  descriptions 
of  salt ;  but  evaporation  takes  place  at  a  lower  tem- 
perature, below  boiling  point,  or  about  the  boiling 
point  of  water. 

7839.  What  is  the  specific  gravity  of  the  brine  as 
it  enters  your  pans,  or  rather  what  is  the  strength  by 
the  hydrometer  as  it  enters  the  pan  ? — Some  call  it 
2  lb.  10  ozs,  to  the  gallon.  We  have  hydrometers 
which  are  graduated  by  so  many  ounces  to  the 
gallon. 

7840.  And  yours  is  2  lb.  10  ozs.?— Yes. 

7841.  Is  that  the  usual  strength,  or  does  it  vary 
much  ? — It  does  not  vary  but  very  little.  That  is 
about  the  strength  of  all  the  Middlewich  brine.  The 
Northwich  brine  would  be  about  half  a  degree 
stronger. 

7842.  You  say  that  on  account  of  the  short  hours 
that  the  men  work,  you  do  not  get  constant  attention 
to  the  furnaces  during  the  whole  24  hours  ? — No,  we 
do  not. 

7843.  Have  you  thought  of  meeting  that  ty 
putting  on  three  shifts  of  men  ? — I  have  tried  it ;  but 
I  found  that  with  eight  hours  there  was  quite  as  much 
want  of  attention.  I  think  that  there  was  a  less  pro- 
duction of  salt  with  three  men  than  there  was  with 
two. 

7844.  If  the  men  attended  to  their  work  diligently 
that  would  not  happen  ? — Those  little  "  ifs  "  make  a 
great  difference  ;  for  you  cannot  always  get  them  to 
attend  to  it  diligently.  It  is  owing  to  those  men  not 
attending  to  their  work  diligently  that  we  consume 
a  larger  quantity  of  coal. 

7845.  Then  it  is  the  moral  difiiculty  that  you  have  to 
contend  with  apparently  ? — It  is  a  difficulty,  the  same 
as  the  production  of  salt  scale.  There  is  a  very 
heavy  scale  that  is  made  upon  the  salt  pans.  Ori- 
ginally the  fire  was  turned  under  the  whole  surface  of 
the  pan,  whereas  to-day  in  order  to  keep  the  labour 
anything  like  to  the  proper  point,  we  have  to  shut  off 
certain  portions  of  the  pans  and  to  admit  no  heat 
underneath  what  we  call  the  dead  work,  and  the  salt 
is  driven  by  the  quick  part  upon  the  dead  work.  That 
is  another  thing  that  tends  to  the  greater  consump- 
tion of  coal ;  but  we  should  not  have  it  on  account 
of  the  labour  only.  We  know  that  we  should  have 
the  bottoms  of  our  pans  burnt  out  constantly. 

7846.  It  is  a  different  set  of  men  who  work  the  salt  in 
the  pans  from  the  men  who  fire  the  coals  at  the  fur- 
naces ? — It  is  a  different  set  of  men  that  take  the  salt 
from  the  pans,  from  the  men  that  use  the  furnaces. 

7847.  Have  you  found  great  difficulty  in  intro- 
.ducing  any  altered  or  improved  mode  of  working  the 
fires  on  account  of  prejudice  ? — There  has  been  great 
difficulty  in  procuring  men  at  all  for  the  work  since 
1872  in  the  neighbourhood  at  any  wages.  In  fact 
there  is  certain  work  in  the  works  at  which  a  man 
can  get  from  12s.  to  15s.  per  day  at  piece-work. 

7848.  There  is  still  a  scarcity  in  that  district  ? — 
There  is  not  such  a  scarcity  as  there  is  a  determination 


that  what  they  have  got  they  will  stick  to  and  not 
concede  anything  to  the  masters. 

7849.  Then  it  is  the  conservative  character  of  the 
workmen  ?— No  doubt  they  feel  it  their  interest  to 
do  so. 

7850.  (Professor  Abel.)  You  say  that  it  was  the 

custom  to  pour  brine  upon  the  heaps  of  cinders  ?  

Originally  it  was. 

7851.  Were  those  heaps  burning  at  the  time?  

Yes,  certainly ;  and  the  brine  was  put  on  for  the 
purpose  of  putting  out  the  fire  that  was  in  the  heap. 

7852.  Was  the  vapour  given  off  very  strong  Irom 
the  heaps  then  ? — It  was  for  a  time.  The  heap  was 
very  hot,  and  salt  generally  formed  over  it  in  a 
white  mass  on  the  top. 

7853.  Was  a  pungent  vapour  given  off  at  the  time  ? 
— Yes. 

7854.  (Admiral  Hornby.)  Do  I  understand  you  to 
say  that  your  furnaces  are  left  entirely  unlooked  after 
between  the  shifts  ;  that  one  shift  goes  off  and  that 
the  fires  are  left  to  themselves  ? — There  is  no  one  near 
them. 

7855.  For  how  long  ? — The  fire  doors  are  generally 
propped  open  with  a  little  bit  of  coal.  The  men  do 
that  on  account  of  admitting  a  small  amount  of  air  to 
pass  over  the  fire,  so  that  the  pan  would  stick  to  it, 
as  we  term  it,  and  the  salt  would  adhere  to  the 
bottom. 

7856.  For  what  length  of  time  are  those  furnaces 
left  to  take  care  of  themselves — Two  hours  in  the 
daytime,  and  probably  from  three  to  five  hours  in 
the  nighttime. 

7857.  The  result  of  that  is  that  when  the  new 
shift  comes  on  the  coal  is  put  on  in  enormous 
quantities,  and  must  give  out  for  some  time  black 
smoke  ? — The  general  result  is  that  when  the  new 
shift  comes  on  there  are  certain  pans  that  require  to 
take  off  clinkers,  and  others  get  a  certain  fresh  feed  of 
coal. 

7858.  With  that  very  large  feed  of  coal,  the  result 
is,  is  it  not,  that  a  great  mass  of  black  stuff  goes  in  the 
air  ? — I  do  not  think  myself  that  so  large  a  proportion 
of  smoke  is  made  from  the  amount  of  coal  used  in  the 
salt  manufacture  in  our  district  as  in  many  districts. 

7859.  Does  not  your  experience  of  stoking  tell  you, 
what  TDiine  does,  that  steady  stoking  is  a  great  saving 
of  ccal  ? — If  we  must  stoke  in  the  same  manner  as 
you  do  in  the  engine  boilers,  there  is  not  a  proprietor 
scarcely  in  the  trade  but  what  would  be  in  the  Bank- 
ruptcy Court  within  a  year. 

7860.  But  still  would  it  not  be  a  saving  in  fuel? — 
It  would  consume  more  fuel  than  what  we  really  could 
produce  of  salt. 

7861.  (Chairman.)  Do  you  wish  to  add  anything 
to  your  evidence  ? — I  would  just  say  this,  that  it  is  a 
steady,  slow  heat  that  we  want.  If  you  want  boilers 
to  produce  large  quantities  of  steam  in  a  hurry,  no 
doubt  that  firing  in  the  manner  you  describe  you 
produce  steam,  but  you  do  not  do  it  so  effectually  as 
if  you  put  a  quantity  on  and  allow  the  coal  to  go 
through  a  thorough  combustion  before  you  add  coal 
again. 

7862.  (Admiral  Hornby.)  Is  not  steady  stoking  a 
matter  of  economy  ? — I  say  you  may  just  stoke  the 
salt  pans  by  putting  three  spadefuls  of  coal  on  at  a 
turn,  but  the  result  will  be  that  you  would,  instead  of 
12  cwt.  per  ton  of  salt,  consume  fully  20  cwt. 
Owing  to  the  prosecutions  that  have  taken  place,  my 
partners  told  me  to  try  Siemens'  patent  in  connexion 
with  it,  and  I  put  a  couple  of  those  furnaces  to 
1  ]  pans,  and  I  also  extended  them  to  44  furnaces. 

7863.  (Professor  Williamson.)  I  presume  you 
mean  the  gas  producers  ? — Yes,  the  gas  producers  ; 
not  the  regenerator  producers.  I  have  seen  them  in 
operation  at  Weston,  at  Runcorn,  and  at  St.  Helen's  ; 
and  I  came  back  fully  convinced  that  we  should 
have  a  good  thing  in  connexion  with  the  salt  trade. 
We  immediately  set  to  work,  and  we  put  up  new 
pans,  a  branch  railway,  and  everything,  and  we  in- 
tended to  set  them  out  in  good  style,  I  may  say  ; 
but  instead  of  consuming  11  to  12  cwt.  of  coals,  the 
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amount  that  we  consumed  in  the  salt  trade  before, 
the  result  yas  that  we  had  about  24  cwt.  consumed 
for  the  amount  of  salt  we  made,  and  the  amount  of 
salt  in  the  pan  was  about  one  third  of  the  quantity  to 
what  it  had  been  upon  the  ordinary  basis.  I  know 
some  gentlemen  that  have  taken  out  a  patent  in  con- 
nexion with  the  matter,  but  they  were  not  satisfied 
with  the  result.    They  sent  over  their  own  foreman 

The  witness 


and  their  workmen  to  take  charge  of  the  matter,  but  £.  Verdii 
the  result  was  no  better.    Afterwards  the  Runcorn  £sq. 

Soap  and  Alkali  Company,  that  are  neighbours  near   

us  at  another  works,  tried  the  same  furnace,  and  it 
was  just  a  matter  of  in  one  day  and  out  two  almost 
for  a  whole  year,  and  then  they  took  the  thing  down. 

7864.  And  you  have  also  taken  it  down  too  ? — 
Yes,  we  have  taken  them  clean  away 

withdrew. 


Peecival  Spurl 

7865.  (Chairman.)  You  live  at  Vanburgh  Park, 
Blackheath  ? — I  do. 

7866.  Have  you  lived  there  since  1863  ? — Yes. 

7867.  Have  you  many  factories  there  emitting  what 
are  called  noxious  vapours  ? — We  have  a  great  many 
factories ;  a  few  on  our  side  of  the  river,  but]  the 
great  bulk  of  them  lying  on  the  north  side  of  the 
river.  In  1873,  when  our  attention  was  first  called 
to  the  subject,  we  were  puzzled  to  find  out  which  of 
21  factories,  gathered  in  a  very  small  space,  was  our 
greatest  enemy.  We  were  suffering  from  a  smell  which 
chiefly  came  on  at  nighttime.  We  really  did  not 
know  whei'e  to  look  for  it  ;  and  we  did  not  know 
how  to  complain,  because  the  first  question  that  was 
always  raised  was  that  we  must  specify  some  factory 
which  caused  this  nuisance.  The  fact  of  the  nuisance 
was  apparent  to  everybody,  but  we  did  not  know 
where  to  look  for  the  specific  cause  ;  and  it  was  partly 
that  which  caused  us  to  associate  ourselves  together 
for  the  purpose  of  trying  to  elucidate  it. 

7868.  What  sort  of  works  have  you  discovered  to 
be  upon  the  banks  of  the  Thames? — There  are  all 
sorts  of  works.  There  are  manure  works,  there  are 
chemical  works,  there  are  malt-burning  works,  there 
are  tar  works,  oil  works,  and  telegraph  works ;  that  is 
all  we  need  talk  about. 

7869.  Are  those  within  the  metropolitan  district  ? 
— There  are  some  works  on  the  south  side  of  the 
Thames  which  are  within  the  metropolitan  district ; 
but  on  the  north  side  of  the  Thames  the  works 
which  affect  us  are  beyond  the  Metropolitan  Board 
of  Works  district,  and  we  attribute  it  to  that  fact 
that  they  are  congregated  in  that  place.  On  the  north 
side  of  the  Thames  the  boundary  of  the  Metropolitan 
Board  of  Works  is  the  River  Lea,  I  believe.  The 
Victoria  Docks  open  there,  and  directly  you  get  to  the 
other  side  of  the  Victoria  Docks  the  works  begin,  and 
they  are  increasing  year  by  year.  I  have  very 
little  doubt,  that  if  no  remedy  is  found  for  this,  the 
whole  of  that  northern  area  will  be  a  mass  of  different 
works.  The  works  begin  with  two  manure  works, 
Gibbs  and  Co.  and  Odams  and  Co.  Odams  and  Co.  are 
manufacturers  of  manure  from  blood ;  then  you  come 
to  some  sugar  works  and  sulphuric-acid  works  ;  then 
you  come  to  Walmsley's  malt-roasting  works,  and  very 
often  they  create  very  nasty  fumes. 

7870.  You  say  that  in  consequence  of  the  offensive 
odours  proceeding  from  those  works  you  and  your 
neighbours  joined  in  an  association,,  of  which  yon  are 
the  honorary  secretary  ? — I  am  now  ;  I  was  not  at 
first.    I  was  treasurer  formerly. 

7871.  Those  works  being  on  the  north  side,  I  pre- 
sume you  suffer  most  when  the  winds  are  from  a 
northerly  direction  ? — Where  I  live  we  suffer  with 
the  wind  from  the  north-east  and  from  the  north,  and 
all  points  east  and  north.  There  are  one  or  two  excep- 
tional cases,  but  you  may  say  generally  that  is  the  case. 

7872.  To  what  extent  do  you  suffer  ? — I  think  we 
have  very  strong  evidence  of  that.  I  am  awakened 
in  the  night  with  the  house  full  of  horrible  smells  and 
nearly  choked,  and  I  can  have  no  rest.  I  may  mention 
one  or  two  occasions  when  I  can  get  no  rest.  To 
begin  at  the  beginning  :  I  had  a  party  at  my  house 
in  February  1873,  and  the  smell  came  on  and  annoyed 
everybody,  so  that  although  they  were  a  large  party, 
and  with  dancing  ventilation  is  very  necessary,  I  was 
obliged  to  shut  up  every  window  in  the  house  and 
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make  the  best  of  it.    In  May  1 873  there  was  a  very   . 

strong  smell,  and  on  that  occasion  we  traced  it  down 
to  a  factory  in  the  metropolitan  district,  Hill's  manure 
works, — you  see  them  in  the  Greenwich  marshes, — 
and  we  complained  in  consequence  of  that  to  the 
Greenwich  Local  Board.  On  the  7th  of  June  1873 
the  smell  came  on  with  the  wind  in  the  north  in  the 
middle  of  the  day.  I  was  staying  at  home  at  the 
time,  and  it  was  so  bad  that  I  walked  down  to  the 
river  side,  crossed  the  river  from  a  place  called  "  The 
Pilot,"  and  got  across  to  a  wharf  which  is  just  in 
front  of  Duncan's  sugar  works,  and  from  Duncan's 
sugar  works  I  walked  to  the  side  of  the  Victoria 
Docks  through  a  lane  which  passes  through  Odams 
manure  works  and  Gibbs'  works.  That  lane  I 
suppose  had  been  an  old  country  lane  some  time,  but 
the  two  works  stand  on  each  side  of  it,  and  the  smell 
there  was  so  frightful  that  though  we  managed  to 
walk  through  it,  I  and  a  young  friend  of  mine,  we 
really  had  not  the  courage  to  walk  back  again  ;  we 
had  to  get  back  again,  and  we  ran  as  hard  as  we 
could  run  to  get  through  this  most  awful  smell.  We 
then  took  a  boat  and  crossed  the  river,  which  is  pretty 
wide  there.  The  works,  I  should  think,  are  really 
quite  a  mile  and  a  half  off  from  our  houses. 

7873.  Both  the  instances  you  have  given  were  in 
the  year  1873,  were  they  not  ? — Yes;  that  was  only 
the  beginning.  There  are  other  new  smells  now.  I 
have  got  a  record  of  them.  In  1873  there  was  a  most 
terrible  smell.  On  the  13th  of  September  I  and  my 
wife  were  awakened  at  5  o'clock  in  the  morning  by 
the  smell.  In  November  1873  I  was  awoke  in  the 
morning,  and  found  the  house  full  of  this  horrible 
smell.  Again  in  November,  the  wind  blowing  from 
the  north,  it  happened  that  I  was  awoke  at  five  minutes 
past  five  in  the  morning  by  the  smell  (this  is  all  taken 
from  a  diary  that  I  kept),  and  I  was  nearly  choked. 
On  the  6th  of  December  I  walked  along  the  river 
bank,  and  I  distinctly  traced  the  smell  to  that  cluster 
of  factories  which  consists  of  Burt,  Boulton,  and  Hay- 
wood's, Mark  Finch  and  Co.,  and  Squire  and  Chap- 
man's. I  was  unable  to  specify  which  of  the  three  it 
was  from,  because  there  is  sucli  a  cluster  of  chimneys 
that  you  cannot  tell  where  one  work  begins  and  the 
other  ends ;  but  it  was  from  one  of  those  three.  In 
1874  the  Blackheath  Dramatic  Club  gave  an  enter- 
tainment on  the  30th  of  April  at  the  Alexandra  Hall, 
at  which,  I  suppose,  there  certainly  were  some  500  or 
600  people  assembled,  and  the  whole  place  was  filled 
by  this  frightful  smell,  which  rendered  everybody  un- 
comfortable and  quite  spoilt  the  pleasure  of  the 
evening.  I  have  got  a  record  here,  that  on  the  29th 
of  October  1874  I  could  scarcely  breathe  when  I  went 
to  bed,  the  house  was  so  full  of  smell. 

7874.  Have  there  been  many  such  visitations  down 
to  the  present  time  ? — Yes ;  the  last  record  that  I 
have  in  this  book  was  on  the  1st  of  November  1876. 

7875.  Have  you  and  your  household  suffered  in 
health  at  all  ? — No,  I  cannot  say  that  we  have.  We 
are  a  very  healthy  family,  I  am  happy  to  say. 

7876.  Then  it  is  only  the  offensive  and  disagreeable  • 
consequences  of  those  vapours  which  you  complain  of? 
—Simply  the  offensiveness.     A  Londoner  can  stand 
anything. 

7877.  Is  the  value  of  your  property,  do  you  think, 
depreciated  in  consequence  of  the  existence  of  those 
odours  ? — Judging  from  the  district  I  am  quite  sure  it 
is.  There  is  an  empty  house  some  little  distance  from 
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P.  Spurling,  me.  On  Blackheath  at  one  time  it  was  impossible  to  get 
houses  built  fast  enough,  but  now  there  are  a  great 
~7~        many  empty  houses  about.    But  it  is  hardly  fair 

21  Feb.  1877.  pgj,^g^pg  g^^y  tji^t  it  is  all  attributable  to  that, 
because  there  are  very  many  other  causes  affecting  all 
the  suburban  property  round  London,  but  it  certainly 
is  one  of  the  causes  which  prevent  people  from  coming 
to  Blackheath.  If  the  smells  had  existed  when  I 
went  there  I  certainly  never  should  have  gone  there. 

7878.  Have  any  attempts  been  made  to  prosecute 
tliose  works  P — I  must  go  back  to  a  very  early  stage. 
We  have  found  that  we  have  really  and  truly  no 
remedy.  In  1873,  when  we  began,  our  first  step 
was  to  goto  the  Greenwich  Board  of  Works,  and  the 
Greenwich  Board  of  Works  did,  I  have  no  doubt,  inter- 
fere (you  will  have,  I  have  no  doubt,  evidence  about 
that)  with  the  factories  about  them.  I  believe  they  have 
always  interfered  with  them  because  they  have  got 
the  metropolitan  powers ;  but  they  told  us  that  they 
coidd  do  nothing,  as  almost  all  those  smells  came  from 
factories  in  the  West  Ham  district,  and  they  were 
powerless.  I'hat  was  in  1873,  and  the  result  was  that 
a  deputation  went  up  to  Mr.  Stansfeld. 

7879.  Does  West  Ham  adjoin  you  ? — It  is  a  dis- 
trict north  of  the  Thames,  immediately  outside  the 
Metropolitan  Board  of  Works  district.  We  went  up 
to  Mr.  Stansfeld,  who  was  then  President  of  the 
Local  Government  Board,  and  he,  I  think,  chiefly  in 
consequence  of  that  deputation,  sent  Dr.  Ballard  down 
along  the  river,  who  made  a  report  upon  all  those 
factories,  and  it  is  from  his  report  that  I  am  quoting 
the  21  factories.  We  found  that  Ave  got  no  remedy 
from  that,  and  then  in  1874  we  went  up  again  to  the 
Local  Government  Board  in  July.  At  that  time 
there  had  been  a  change  of  ministry,  and  Mr.  Sclater 
Booth  was  President  of  the  Local  Government  Board, 
and  that  was  the  first  occasion  on  which  the  represen- 
tatives of  the  Greenwich  Local  Government  Board 
went  with  us  to  put  the  matter  before  him  ;  for  we 
found  that  we  were  powerless,  as  we  could  not  xleal 
with  the  factories  on  the  other  side  of  the  river. 
Partly  from  that  visit  came  the  Act  of  1875,  into 
Avhich  was  introduced  the  power  that  local  boards 
have  to  interfere  in  districts  other  than  their  own 
districts  where  nuisances  are  created.  We  wanted 
to  get  a  power  put  in  for  individuals  to  interfere,  but 
we  were  not  successful  in  doing  that ;  it  was  only 
given  to  local  boards.  We  thought  we  were  going 
to  get  a  remedy  from  that,  and  we  went  to  the  clerk 
of  the  local  board  at  Greenwich.  Some  steps  were 
taken  in  other  boards,  but  I  can  only  speak  specially 
of  Greenwich.  The  Greenwich  Local  Board  did  not 
gee  that  they  had  any  power,  or  that  the  power  was 
such  as  would  enable  them,  with  any  chance  of  doing 
good,  to  take  steps  about  it.  The  clerk  of  the  Green- 
Avich  Local  Board,  who  is  here,  can  tell  you  a  great 
deal  more  than  I  can  about  it.  Finding  that  we 
could  do  no  good  from  our  own  side  we  went  as  a 
deputation,  at  the  beginning  of  1876,_to  the  West  Ham 
Board  of  Works,  and  there  we  were  received  very 
politely,  but  we  found  that  we  should  get  no  redress, 
because  the  West  Ham  Board  of  Works  informed  us 
that  they  themselves  found  that  they  could  do  nothing. 
They  chiefly,  I  think,  referred  to  the  Imperial  Gas 
Company,  as  they  had  incurred  great  expense  and  lost 
a  great  deal  of  money  in  trying  to  enforce  the  law  with 
the  Imperial  Gas  Company,  but  it  had  come  to  no 
good,  and  they  gave  us  very  little  promise  of  redress. 
They  particularly  again  pressed  upon  us  to  specify 
one  particular  factory,  which  of  course  Ave  were  not 
able  to  do,  as  we  have  no  power  of  inspection  or  any- 
thing of  that  sort.  From  that  time  to  this  I  h.'U'e  on 
several  occasions  made  communications  to  the  West 

.  Ham  Board  of  Works,  but  they  have  led  to  no  results, 
I  am  not  able  to  say  of  my  OAvn  knoAvledge  why  they 
have  led  to  nothing,  but  we  have  attempted  to  set  the 
laAv  in  motion  as  it  now  exists,  but  without  success, 

7880.  Have  you  any  reason  to  believe  tliat  they 
employed  their  inspector  to  ascertain  what  was  the 
cause  of  your  sufferings  ? — I  have  no  knowledge  at  all 
upon  the  matter. 


7881.  Did  they  state  to  you  that  their  difficulty  Avas 
the  difficulty  of  citing  any  particular  works  from  which 
the  offensive  smells  came  ? — They  wanted  us  to  specify 
that. 

7882.  Because  they  were  unable  to  do  so,  was  that 
it  ? — I  fancy  so,  because  there  Avas  a  great  deal  of 
conversation  between-  the  chairman  of  our  deputation 
that  Avent  over,  and  the  chairman  of  the  West  Ham 
Board  of  Works,  in  Avhich  he  stated  how  impossible  it 
was  for  us  to  do  anything  of  the  sort,  Ave  not  having 
the  power  of  inspection,  Avhereas  they  had  the  power 
of  inspection  and  could  institute  such  inquiries  as 
would  lead  to  a  discovery.  If  we  were  able  to  give 
them  information  that  whenever  the  Avind  was  in  a 
particular  quarter  we  sufiered,  we  thought  that  they 
might  follow  the  matter  up  and  discover  who  caused 
it. 

7883.  What  was  their  answer  to  that  r — I  do  not 
know  that  there  was  any  particular  answer.  They 
still  stuck  at  the  difficulty  that  we  ought  to  find  it  out 
for  ourselves. 

7884.  Have  you  any  further  statement  to  jnake  ? — • 
I  should  like  just  to  mention  this,  as  it  bears  peculiarly 
upon  our  position.  The  map  shows  you  that  the 
Metropolitan  Board  of  Works'  limits  extend  right 
down  past  Woolwich  on  our  side  of  the  river.  Every 
one  of  us  in  that  metropolitan  district  has  had  to  pay 
A'ery  heavily  indeed,  because  our  houses  having  been 
erected  since  1856,  we  have  paid,  for  sewage  works 
and  one  thing  and  another,  enormous  siuns  of  money. 
We  have  had  to  pay  large  sums  which  I  could  detail 
to  carry  all  sorts  of  nuisances  away  underground  on 
our  side  and  get  rid  of  them.  Those  factories  which 
make  manure  have  established  themselves  right  oppo- 
site to  us,  and  we  get  ten  times  the  amount  of  nuisance 
back  to  our  noses  through  the  air  from  the  manure 
works  more  than  any  amount  of  nuisance  Avhich  could 
possibly  have  arisen  from  the  old  arrangements  of  the 
houses  underground.  It  is  a  peculiar  hardship  to  us, 
that  it  comes  upon  us  from  the  other  side  of  the 
water,  and  that  there  is  no  control  over  it. 

7885.  The  fact  is  that  your  opposite  neighbours 
are  not  under  the  control  of  the  Metropolitan  Board  of 
Works  ? — No,  they  are  not. 

7886.  (^Professor  Roscoe.) — 1  see  that  several  of 
those  Avorks  on  your  map  are  marked  "  chemical 
works;"  are  any  of  them  under  the  Acts  of  1863  and 
1874  ? — That  is  a  point  as  to  Avhich  1  have  no  know- 
ledge. 

7887.  Are  you  able  to  give  us  any  information  upon 
that  subject  ? — Quite  unable. 

7888.  Can  any  member  of  your  association  give  us 
information  upon  that  point? — It  is  very  possible 
they  may,  but  Ave  have  no  medical  officer  from  that 
side. 

7889.  Still,  in  the  way  of  escape  of  noxious  fumes, 
would  it  not  haA'e  been  right  for  the  association  to 
apply  for  all  information  that  they  could  obtain  on 
that  subject?  —  We  depended  upon  Dr.  Ballard's 
report,  Dr,  Ballard  has  given  another  report,  and  I 
can  give  the  Commission  a  copy  of  his  old  report, 
Avhich  is  dated  1873. 

7890.  (Professor  Williamson.')  You  do  not  know 
what  the  natures  of  the  smells  were  Avhicli  annoyed 
you  ;  you  had  no  means  of  telling  what  they  were  ? — 
There  are  A'arious  smells.  There  is  one  smell  which 
I  recognise  as  sulphuretted  hydrogen ;  that  is  the 
worst  smell  that  comes  with  the  wind  in  the  north- 
east. There  is  another  distinct  smell  from  the  manure 
works,  that  really  is  a  filthy  horrible  smell,  nothing 
but  a  smell  of  manure  in  a  state  of  decomposition. 
There  is  another  peculiar  smell  that  comes  at  times 
from  Walmsley's  malt-roasting  Avorks.  There  is  some- 
thing Avhich  they  do  there  that  sends  out  a  very 
peculiar  odour,  quite  distinct  from  the  others. 

7891.  {Earl  Percy.)  How  long  have  those  works 
been  erected  that  you  complain  of? — That  I  cannot 
tell.  We  are  upon  high  ground,  and  they  are  down  in 
low  ground.  Till  1 873  Ave  did  not  begin  to  suffer  any 
great  extent  of  nuisance.    It  is  quite  possible  that  thq 
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clerk  to  the  Greenwich  Board  of  Works  may  tell  you, 
but  I  believe  that  they  are  all  recent. 

7892.  Since  you  took  your  residence  on  Blackheath, 
or  before  that  ? — I  should  imagine  that  Odam's  works 
were  tliere  when  I  went  there,  but  a  good  many  of 
them  have  been  started  since.  They  have  been  in- 
creasing in  the  number  of  their  chimneys.  For 
instance,  Burt,  Boulton,  and  Haywood's  works,  which 
have  certainly  come  there  altogether  since  then,  began 
with  one  tank  or  reservoir,  and  they  have  gone  on  by 
decrees  to  six.  We  had  a  correspondence  with 
Messrs.  Burt,  Boulton,  and  Haywood  themselves  upon 
the  point. 

7893.  I  see  that  you  have  put  Siemens'  telegraph 
works  down  on  this  map  ;  do  they  make  any  noxious 
smell  ? — No.  That  was  merely  with  a  view  to  put 
down  all  the  factories  that  were  lying  along  there. 
We  have  no  complaint  against  them,  and  we  have  had 
no  complaints  against  Henley's  telegraph  works  upon 
the  point  of  smell. 

7894.  I  see  that  there  are  two  or  three  works 

The  witn€ 


within  the  metropolitan  district ;  do  you  not  complain  p  Spurling 
of  TVIockford's   manure   works   and    Hill's  manure  Eta. 

works  ? — They  occasionally  annoy  us,  but  they  are   

very  soon  dealt  Avith  by  tlie  local  authority,  We  have  1877. 
always  found  redress  through  applying  to  them.  " 

7895.  {Chair?/mn.)  In  tlieir  case  the  interference  of 
the  local  authority  has  been  efficacious  ? — Yes  ;  they 
are  our  local  authority,  but  they  are  under  the  Metro- 
politan Board  of  Works.  They  certainly  have  dealt 
with  it,  and  have  stopped  it  for  a  time,  but  they  have 
not  effectually  stopped  it,  because  it  comes  on  again. 

7896.  {Earl  Percy.')  You  do  not  complain  of  the 
elFect  upon  your  health  or  upon  the  health  of  your 
neighbours  from  those  fumes  ? — I  do  not  complain  of 
their  effect  upon  the  health  of  my  family. 

7897.  And  I  believe  there  has  no  such  complaint 
been  made  ? — There  are  people  who  complain  of  it, 
but  it  is  so  difficult  to  get  anything  tangible  from 
them.  Weakly  people  say  that  it  affects  their  health. 
I  have  been  nearly  choked  with  it  two  or  three  times 
myself. 

withdrew. 


John  M.  Burton,  Esi 

7898.  {Chairman.)  You  live  at  Lee  Park,  Black- 
heath,  do  you  not  ? — Yes,  I  do. 

7899.  You  have  an  extensive  practice  at  Blackheath 
and  the  neighbourhood  ? — Yes,  a  large  practice  all 
about  Blackheath  for  some  years. 

7900.  During  that  time  you  have  become  familiar 
with  the  odours  of  the  neighbourhood  ? — You  cannot 
help  being  familiar  with  them,  because  whenever  the 
wind  is  in  the  north-east  you  are  almost  poisoned  with 
them  at  times.  It  is  a  very  great  annoyance  to  those 
who  live  in  the  neighbourhood. 

7901.  What  effect  has  it  upon  you  ? — In  the  first 
place  it  is  exceedingly  disagreeable,  and  in  the  next 
place,  it  certainly  produces  headache,  and  sickness, 
and  want  of  appetite  with  delicate  people,  and  even 
with  those  who  are  not  so.  In  my  own  case,  I  can 
mention  to  you  that  about  two  years  since,  when  I 
was  in  perfect  health,  I  was  calling  upon  a  patient  on 
Blackheath,  and  on  getting  out  of  my  carriage  I 
noticed  to  my  coachman  how  very  bad  the  smell  was, 
and  before  I  had  got  into  the  house  I  felt  nauseated, 

!  and  in  about  half-an-hour  I  was  attacked  with  a  very 
severe  headache.  When  I  went  home  1  was  unable 
to  eat  my  dinner,  and  was  obliged  to  go  to  bed,  and  I 
was  confined  to  bed  with  a  headache  and  sickness  for 
a  couple  of  days,  and  I  believe  that  it  was  partly 
owing  to  the  offensive  smell  and  the  effects  of  the 
vapour  which  I  had  inhaled. 

7902.  Has  it  ever  had  the  effect  of  waking  you  at 
night  ? — Constantly. 

7903.  Have  you  heard  similar  complaints  from  your 
patients  ? — Yes,  from  a  great  many.  When  I  go  to 
bed  perhaps  the  wind  is  in  the  south-west,  but  I  am 
awakened  in  the  night,  and  I  find  that  my  room  is  full 
of  this  offensive  smell,  and  I  am  unable  to  sleep  again 

1  for  some  time.  I  thought  at  first  that  it  was  owing  to 
an  escape  of  gas  in  the  house,  and  I  went  about  to  see 
whether  it  was  so,  but  I  always  found  that  it  was  in 
my  bedroom,  and  not  in  the  centre  of  the  house, 
the  chimneys  being  cut  off  from  the  centre  of  the 
house. 

7904.  Where  do  those  odours  proceed  from  ? — 
I  believe  that  they  proceed  from  the  manufactories 

The  witnes 
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on  the  other  side  of  the  Thames,  because  we  always   ■ 

notice  them  when  the  wind  is  in  the  north  or  the 
north-east. 

7905.  Are  those  the  manufactories  which  have  just 
been  spoken  to  ? — Yes.  Whenever  the  wind  is  in  the 
south  or  south-west  we  never  notice  those  smells  ;  and 
we  have  not  had  them  for  a  considerable  time  now, 
because  we  have  not  had  easterly  winds. 

7906.  Are  you  aware  whether  any  attempts  have 
been  made  to  improve  that  state  of  things  ? — I  believe 
that  attempts  have  been  made  by  the  Association  of 
Blackheath,  but  without  effect,  so  far  as  I  can 
ascertain. 

7907.  (  Viscount  Midleton.)  Have  those  works 
along  the  foreshore  of  the  river  below  Blackwall  been 
very  much  on  the  increase  within  late  years  ? — -Yes, 
they  have  increased  rapidly  within  the  last  few 
years. 

7908.  That  is  the  case  all  down  the  river,  I  believe  ? 
— That  I  am  not  aware  of. 

7909.  Since  when  have  those  works  been  increas- 
ing?—Since  about  1872;  the  smells  have  increased 
within  the  last  three  or  four  years  very  considerably 
indeed. 

7910.  The  powers  possessed  by  the  local  autho- 
rities over  works  outside  the  metropolitan  boundary 
are  not  so  large  as  those  which  are  possessed  within  ? 
— I  believe  not. 

7911.  Can  you  at  ail,  from  your  professional 
experience,  distinguish  what  species  of  vapour  it  is 
that  comes  across  the  river;  could  you  give  any 
special  name  to  it  ? — No,  I  cannot.  The  smells  vary, 
without  question,  because  sometimes  we  can  distinctly 
smell  sulphuretted  hydrogen,  and  upon  other  occasions 
it  is  the  smell  of  decomposing  animal  matter,  very 
much  like  the  smell  of  cesspools  and  manure  thrown 
upon  land. 

7912.  Have  they  any  effect  upon  the  paint  or  brass 
work  outside  tiie  houses  ? — That  I  am  not  aware  of. 

7913.  {Mr.  Stevenson.)  Have  you  any  idea  from 
what  factory  the  sulphuretted  hydrogen  would  proceed  ? 
— -No,  I  have  no  idea. 

3  withdrew. 


James  Spencer,  Esq.,  examined. 


7914.  {Chairman.)  You  ai-e  a  solicitor  residing  in 
South  Street,  Greenwich,  are  you  not  ?— I  am. 

7915.  You  are  also  clerk  to  the  Board  of  Works 
for  the  Greenwich  district  ? — Yes. 

7916.  Have  you  as  clerk  of  that  board  had  much 
experience  of  the  vapours  arising  from  noxious  trades  ? 
— I  have  had  experience  since  the  date  of  myappoint- 

39887.  Q 


aco  of  the  noxious  trades 


ment  about  four  years 
within  my  own  district. 

7917.  What  is  your  district?— My  district  com- 
prises the  parishes  of  Greenwich,  vSt.  Paul,  Deptford, 
and  St.  Nicholas,  Deptford  ;  it  is  bounded  on  the  west 
by  the  parish  of  Rotherhithe,  and  on  the  cast  by  the 
parish  of  Charlton. 


Spencer, 
Esq. 
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J.  Spencer,        7918.  Has  there  been  any  improvement  in  the  state 
Esq.         of  things  since  you  have  become  clerk  ?— There  have 

 been  some  considerable  improvements.    I  commenced 

21  Feb.  1877.  prosecutions  about  four  years  ago,  and  for  some  years 
there  were  hardly  any  nuisances  at  all  to  complain 
of;  but  the  manufacturers  finding  that  they  were 
constantly  convicted  got  better  legal  assistance,  and 
they  discovered  the  case  of  Norris  against  Barnes, 
a  case  relating  to  the  manufacture  of  bichromate  of 
potash,  iu  which  it  had  been  held  by  the  Judges  of 
the  Court  of  Queen's  Bench  (Law  Reports,  Queen's 
Bench,  vol.  7,  page  537),  that,  although  it  was  probable 
that  the  Legislature  never  intended  it,  yet  the  words 
of  section  44  of  the  Nuisances  Eemoval  Act,  1855, 
really  did  cover  any  manufacture  where  either  a 
mineral  or  the  product  of  a  mineral  was  employed. 
The  magistrates  in  my  district  held  that  the  gas 
residuums  coming  from  coal  were  the  product  of  the 
mineral  of  coal,  and  that  no  prosecution  would  be 
successful  against  that.  Since  then  we  have  had 
occasionally  to  complain  of  nuisances,  but  not  to  a 
very  large  extent. 

7919.  I  suppose  that  manufacturers  generally,  in 
the  public  interest,  avail  themselves  of  the  improve- 
ments that  they  introduced  at  the  time  when  thev 
conceived  themselves  amenable  to  the  law  ?— -Yes  ; 
we  practically  have  but  two  large  manufactories  of 
manures  and  chemicals  in  my  district,  those  of 
Messrs.  Lawes  and  Co.,  and  Messrs.  Hills-  Hills  are 
very  large  manufacturers  of  chemicals  at  Deptford 
Creek,  and  they  manufacture  manure  and  oil  of  vitriol 
in  the  Greenwich  marshes  near  Blackwall  Point. 
The  other  great  manufacturers  are  Lawes  and 
Company,  who  manufacture  superphosphates. 

7920.  Where  are  Mockford's  manure  works  ? — 
Mockford's  manure  works  on  Deptford  Creek  have 
been  doing  very  little  of  late  years ;  the  works  are 
used  mainly  as  a  store. 

7921.  Those  are  the  works  in  your  own  district  ? — 
Yes. 

7922.  But  what  have  you  got  to  say  with  respect  to 
the  nuisances  arising  outside  your  district  ? — The 
nuisances  arising  outside  my  district  are  serious,  par- 
ticularly so  far  as  the  upper  part  of  the  district  is 
concerned,  the  range  of  hills  running  from  Black- 
heath  Point  to  Charlton.  The  fumes  coming  from 
the  factories  appear  to  cross  the  river  and  cross  the 
marshes  and  to  strike  the  crest  of  the  hill  beyond. 
The  smells  which  come  across  the  river  are  the  same 
smells  that  I  am  perfectly  familiar  with  from  going 
into  manufactories  of  the  same  character  within  my 
own  district. 

7923.  Has  any  attempt  been  made  either  to  sup- 
press them  or  to  induce  the  local  authorities  to  inter- 
fere with  them  ? — An  application  was  made  to  the  West 
Ham  Local  Board  some  two  or  three  years  ago  by 
myself  on  behalf  of  the  local  authority  in  Greenwich. 
They  did  not  answer  the  first  letter  at  all,  and  when 
they  were  requested  to  send  an  answer,  they  sent 
word  simply  to  say  that  they  did  not  intend  to  take  any 
steps  whatever. 

7924.  What  did  you  do  upon  that  ? — Nothing 
further  was  done  upon  that  beyond  our  trying  to 
induce  the  Government  to  give  us  power  to  prosecute 
on  the  other  side  of  the  water,  and  in  consequence  of 
the  representations  made,  the  115th  section  of  the 
Public  Health  Act  of  1875  was  enacted,  but  it  did  not 
appear  to  my  board,  under  my  advice,  to  put  us  in 
any  better  position  than  we  should  have  been  in 
without  the  Act. 

7925.  Why  not? — Because  we  should  have  to  prove 
the  nuisance,  whether  we  prosecuted  at  the  Ilford 
sessions  before  the  local  magistrates,  or  in  Chancery 
Lane  before  the  Vice-Chaucellor.  If  we  went  to 
Ilford  we  should  probably  have  to  go  down  there  for 
a  great  number  of  days,  and  we  should  have  to  give 
special  fees  to  counsel  to  go  down  there. 

7926.  What  would  have  been  the  court  before 
whicli  you  would  have  had  to  try  the  case  within  the 
West  Ham  district  ? — The  Ilford  petty  sessions. 


7927.  Who  hold  these  petty  sessions  ?— They  are 
unpaid  magistrates. 

7928.  You  were  not  satisfied  with  that  tribunal  ?  

No  ;  not  dissatisfied  with  the  individuals  composing  it. 
But  it  is  always  much  more  expensive  to  try  a  case 
before  the  magistrates  where  large  interests  are  in- 
volved, and  the  manufacturers  are  disposed  to  spend 
money,  than  it  is  to  try  it  before  a  superior  court. 

7929.  For  what  reason  ?  —  Because  the  fees  to 
counsel  are  higher  if  you  have  counsel  equally 
eminent. 

7930.  Is  that  because  they  are  bound  to  come  away 
from  their  ordinary  practice  ? — Yes  ;  they  requii'e  a 
special  retainer. 

7931.  Is  there  also  any  difficulty  arising  from  the 
irregularity  with  which  the  court  sits  ? — Within  the 
metropolis  the  main  difficulty  arises  from  remands  or 
adjournments,  which  cause  great  expense  ;  it  is  one  of 
the  most  serious  difficulties. 

7932.  Is  that  because  the  magistrates  within  the 
district,  having  a  great  number  of  cases  to  deal  with, 
are  unable  to  hear  your  case  continuously,  but  can 
only  give  you  a  portion  of  their  time  each  day  ? — Yes ; 
just  precisely  as  occurs  in  all  criminal  cases,  where 
the  parties  also  are  put  to  most  crushing  expenses  in 
order  to  get  before  the  tribunal  which  is  actually  to 
decide  the  case  ultimately. 

7933.  Is  your  remedy  limited  to  the  courts  of  police 
magistrates  or  the  petty  sessions,  as  the  case  may  be  ? 
— The  local  authorities  have  power  to  go  to  the  Court 
of  Chancery  or  to  a  court  of  common  law  on  indict- 
ment, if  they  please. 

7934.  Have  you  ever  done  so  ? — The  only  case  iu 
Avhich  my  board  has  gone  to  a  superior  court  was 
against  the  Metropolitan  Board  of  Works  ;  they  have 
never  gone  against  a  manufacturer. 

7935.  For  what  reason  ? — From  reluctance  to  incur 
the  expense  which  is  involved  in  nuisance  cases  as  at 
present  conducted. 

7936.  What  remedy  would  you  suggest  for  this 
particular  evil  ? — The  remedies  that  I  suggest  are  that 
the  conduct  of  the  businesses  in  question  should  be 
placed  under  regulations. 

7937.  Who  is  to  draw  up  those  regulations  ?  — 
Either  the  Local  Government  Board  or  any  body  of 
ijidividuals,  as,  for  example,  the  Metropolitan  Board 
of  Works,  to  whom  the  duty  might  be  conceded  by 
Parliament. 

7938.  Do  you  mean  that  each  of  those  works,  ac- 
cording to  their  separate  character,  should  have  a  set 
of  regulations  for  the  conduct  of  their  business  drawn 
up  by  a  certain  public  body  ? — Yes.  I  suggest  that 
they  should  be  dealt  with  as  slaughter-houses  in  the 
metropolis  are  dealt  with  at  the  present  time,  and 
some  other  noxious  trades  in  the  metropolis,  and  that 
it  should  be  ascertained  what  were  the  conditions 
under  which  such  manufactures  could  be  conducted 
without  creating  a  nuisance,  and  that  the  manufacturer 
should  be  compelled  so  to  conduct  his  business. 

7939.  Do  you  think  that  it  would  be  possible  to 
carry  on  works  under  those  conditions  ? — I  believe 
that  works  of  the  character  to  which  I  refer  are 
carried  on  under  such  conditions  at  the  present  time. 

•  7940.  Slaughter-houses  of  course  are  different  to 
manufactories  ;  their  operation  is  simpler,  and  regula- 
tions are  easily  made  ;  but  when  you  come  to  more 
complicated  manufactures  in  which  changes  and  im- 
provements are  constantly  introduced,  do  you  think 
that  it  would  be  possible  for  the  local  authorities  to 
lay  down  the  conditions  under  which  the  trade  should 
be  legalized  ? — I  think  that  it  would  be  possible  to  lay 
down  conditions  for  manufactures, — for  example,  all 
the  products  and  residue  of  the  gas  manufacture, — be- 
cause in  all  those  cases  the  escaping  matters  really 
cause  a  loss  to  the  manufacturer.  With  regard  to  the 
manufacture  of  superphosphates  and  patent  manures, 
the  great  difficulty  to  be  contended  with  is  this,  that 
the  manufacturer  wants  to  take  his  manufactured 
article  to  the  market  as  soon  as  it  is  made.  In  the 
course  of  manufacture  the  chemical  action  produces  a 
very  great  quantity  of  heat.    The  material  is  made  iu 
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enormous  quantities  at  once,  and  it  retains  a  very 
hi»li  temperature  for  several  days,  and  when  it  is  dug 
down  it  makes  a  very  serious  nuisance.  The  manu- 
facturer says  that  if  you  compel  him  to  keep  this 
material  which  he  makes  until  it  is  quite  cold,  the 
gypsum  or  plaster  of  Paris  which  is  in  it  will  solidify, 
and  he  practically  will  have  to  grind  it  all  up  again  ; 
hut  I  believe  that  is  exaggerated  to  some  extent. 

7941.  Would  not  it  be  sufficient  for  this  purpose  to 
say  that  all  those  works  should  adopt  the  best  practi- 
cable means  for  getting  rid  of  the  nuisance  without 
specifying  what  those  means  should  be  ? — Then  you 
leave  it  to  the  tribunal  under  a  summary  process,  to 
the  police  magistrates  or  the  justices  in  petty  sessions, 
to  say  that  which  they  are  not  able  to  say  without 
having  evidence  before  them,  namely,  what  are  the  best 
practicable  means. 

7942.  Supposing  that  in  those  cases  the  question 
should  be  left  to  the  court,  would  your  objection  be 
equally  strong  ? — I  do  not  think  that  the  local  autho- 
rity should  be  called  upon  to  prove  that  which  would 
be  notorious  to  a  chemist ;  for  example,  if,  in  a  nuisance 
case,  you  prove  that  a  large  deposit  of  ordure  is  in  a 
particular  situation,  the  court  will  infer,  as  a  necessary 
result,  that  there  is  a  nuisance ;  but  they  will  not  infer 
that  the  mixture  of  sulphuric  acid  and  animal  matter 
must  in  the  same  way  produce  a  nuisance,  whereas  it 
is  obvious  to  a  chemist  that  it  must  inevitably  produce 
a  nuisance  in  the  one  case  as  in  the  other. 

7943.  With  respect  to  your  suggested  regulations, 
there  would  be  constantly  questions  arising  as  to 
whether  the  regulations  were  observed  or  not,  would 
there  not  ?  —  That  would  be  a  matter,  evidence  on 
which  might  be  given  by  a  witness  who  was  not  an 
expert. 

7944.  In  certain  cases  it  might,  but  in  many  cases 
it  would  not,  would  it  ? — There  might  be  some  cases 
in  which  it  might  be  necessary  to  have  the  evidence  of 
experts. 

7945.  I  see  one  of  your  complaints  is,  that  with 
respect  to  the  number  of  those  trades  as  to  which  you 
had  been  successful  at  first,  means  were  found  for 
escaping  prosecution  by  pointing  out  that  they  were 
not  included  within  legislation  ;  and  I  see  it  stated  in 
the  summary  of  your  evidence  that  the  Act  of  1875 
contains  a  clause  which  is  a  protection  to  all  extra- 
metropolitan  districts,  but  that  you  are  not  included 
within  the  benefits  of  that  legislation  ? — That  is  so. 

7946.  Have  you  taken  any  measures  to  have  the 
law  amended,  so  as  to  bring  the  law  within  the  me- 
tropolis into  harmony  with  the  law  outside  the  me- 
tropolis ? — No  representation  has  been  made  by  my 
board  to  the  Government  with  that  object.  This 
clause  applies  outside  and  not  inside.  The  clause 
which  I  refer  to  is  clause  44  of  the  Nuisances  Removal 
Act,  1855,  which  provides  that  the  summary  juris- 
diction of  a  magistrate  shall  not  apply  to  mines  and 
minerals,  or  to  manufactures  of  products  of  mines  or 
minerals ;  but  then  when  this  section  was  re-enacted 
in  the  Act  of  1875,  it  only  specified  mines  or  minerals, 
or  the  smelting  of  ores. 

7947.  {Chairman.)  As  a  matter  of  fact  I  believe 
the  Metropolis  doe,5  not  get  the  advantage  of  the 
change  in  the  law  that  was  made  for  the  rest  of  the 
country  by  the  Act  of  1875  to  meet  this  particular 
case  ? — No.  The  case  to  which  I  referred  was  a  prose- 
cution for  emitting  black  smoke  ;  but  the  principle 
laid  down  in  that  case  would  have  equally  applied  if 
it  had  been  a  prosecution  for  the  emission  of  noxious 
vapours  from  manufactories. 

7948.  {Professor  Roscoe.)  But  was  it  so  applied 
in  any  particular  case  ? — It  has  not  been  so  applied 
by  the  superior  courts. 

7949.  You  took  fright  at  the  decision  in  fact,  and 
from  that  time  you  dropped  your  prosecutions  ?— -We 
did  not  drop  the  prosecutions  until  the  magistrates 
refused  to  convict. 

7950.  The  magistrates  gave  it  the  interpretation 
which  you  have  mentioned  ? — Yes. 

7951.  A  simple  way  of  meeting  that  difficulty,  I 
presume,  would  be  to  have  the  Metropolis  Act  brought 
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into  harmony  with  the  general  law  of  the  country  ? —  •  Spencer, 
Precisely.  ^^1- 

7952.  But  with  respect  to  other  subjects  I  see  you    21  Feb  1877 
suggest  regulations  ? — Yes.   With  regard  to  places  in  ' 
the  neighbourhood  of  the  metropolis  I  suggest  that  a 
manufactory  should  not  be  allowed  to  be  established 

without  a  license,  and  I  do  so  because  from  my  know- 
ledge of  the  property  on  the  other  side  of  the  river, 
more  injury  is  done  to  that  property  by  every  manu- 
factory that  is  established  there  than  all  the  profit 
which  the  manufacturers  could  make. 

7953.  When  you  say  "the  neighbourhood  of  the 
metropolis,"  how  far  would  you  carry  the  definition  of 
"  neighbourhood  "  ? — I  would  carry  it  as  far  on  the 
north  side  of  the  river  as  it  is  carried  now,  and  upon 
the  south  down  to  the  eastern  boundary  of  Woolwich. 

7954.  What  I  understand  you  to  say  is  that  it 
would  include  all  within  the  limits  of  the  metropolitan 
district  ? — Yes,  on  the  southern  side. 

7955.  Your  suggestion  referred  to  something  else, 
which  was  that  no  factory  should  be  opened  within  a 
certain  distance  of  the  metropolitan  district  itself  ? — 
I  say  that  no  factory  should  be  established  upon  the 
northern  side  of  the  river  within  a  boundary  line 
which  would  fall  opposite  to  the  line  of  the  southern 
side. 

7956.  That  would  be  a  special  law  with  reference 
to  your  particular  situation  ? — That  is  what  I  think 
is  desirable  in  the  case  of  the  metropolis. 

7957.  Surely  you  would  not  suggest  any  alteration 
in  the  law  which  would  not  alfect  the  whole  of  the 
metropolis — The  metropolis  is  affected  below  Wool- 
wich ;  that  is  the  metropolis. 

7958.  It  is  affected  in  many  other  places  as  well,  I 
presume.  I  quite  understand  that  that  is  reasonable, 
and  I  can  understand  it  if  you  mean  an  extension  of 
the  area  of  the  metropolis;  but  what  I  understood 
you  to  say,  and  what  your  words  purported,  was  that 
there  should  be  some  special  power  preventing  the 
erection  of  factories  within  a  certain  distance  of  the 
outer  circle  of  the  metropolis? — No;  I  must  have 
been  misunderstood. 

7959.  Will  you  be  good  enough  to  repeat  your 
suggestion  ? — My  suggestion  amounts  to  this,  that  if 
you  prevent  manufactories  from  being  established  on 
the  south  side,  because  there  are  houses  there,  you 
should  prevent  them  being  established  on  the  north 
side,  because  there  they  will  be  just  as  great  a  nuisance 
as  they  would  be  upon  the  south. 

7960.  They  are  already  established  in  that  par- 
ticular case  ? — Yes,  and  I  suggest  that  you  should  not 
allow  any  more  to  be  established  without  a  license.  I 
further  suggest  that  the  inspectors  in  the  district  of 
the  metropolis  should  be  allowed  to  inspect  the  works 
outside  the  metropolis  boundary,  and  I  further  suggest 
that  a  breach  of  the  regulation  should  be  punishable 
before  a  court  of  summary  jurisdiction  sitting  in  any 
place  suffering  from  the  results  of  any  breach  of  the 
regulation,  although  the  place  where  the  regulations 
were  broken  might  be  beyond  the  jurisdiction  of  the 
court  ;  and  further  that  there  should  be  a  power  given 
to  obtain  an  injunction  of  a  superior  court  against  a 
breach  of  the  regulations,  so  that  the  punishment  of 
a  refractory  manufacturer  might,  if  a  judge  of  a  superior 
court  thought  fit,  be  by  imprisonment. 

7961.  Surely  when  you  make  I'egulations  for  the 
conduct  of  a  trade  like  the  chemical  trade  and  other 
trades,  you  are  not  saying  wliat  the  law  now  says  with 
respect  to  the  alkali  trade,  "  you  shall  not  commit 
certain  nuisances,"  but  you  are  saying  that  they 
shall  conduct  their  works  in  a  certain  way  in  which, 
according  to  your  opinion,  a  nuisance  shall  not  arise. 
Are  you  not,  by  so  doing,  stereotyping  certain  pro- 
cesses ? — If  your  regulations  prescribed  the  processes 
it  would  be  so,  but  if  the  regulations  prescribe  a 
certain  mode  of  preventing  the  emission  of  fumes  into 
the  atmosphere  it  would  not. 

7962.  That  is  more  or  less  a  process,  is  it  not  ? — 
If  you  cannot  carry  on  a  manufacture  without  emitting 
fumes  that  are  noxious  to  a  populous  neighbourhood, 
the  process  that  would  emit  those  fumes  ought  to  be 
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J.  Spencer,     stopped  ;  a  man  is  not  to  poison  his  neighbours  for 
^-^T-         his  own  emohiment. 
,7"    ■    _        7963.  Have  you  any  further  observations  to  make  ? 
'        •  ^"  ■    — The  only  further  observation  that  I  would  make  is, 
that  there  should  be  a  power  of  punishing  a  man  for 
not  complying  with  the  regulations,  and  that  it  should 
not  be  necessary  to  prove  the  nuisance  as  well  as  to 
prove  that  the  regulations  have  been  broken. 

7964.  (  Viscount  Midleton.)  First,  as  to  the  mode 
of  procedure,  did  I  understand  you  to  say  that  you 
object  to  the  procedure  before  a  court  of  summary 
jurisdiction,  befcire  the  local  bench,  on  account  of  the 
expense  of  the  proceeding  ? — Yes. 

7965.  And  that  that  is  in  consequence  of  a  special 
retainer  being  needed  by  counsel.  I  am  not  supposing 
that  you  took  down  such  a  man  as  Serjeant  Ballantine, 
but  do  you  mean  that  if  yoii  took  down  a  junior,  of 
usual  experience,  he  would  expect  a  special  retainer 
for  going  to  sucli  a  place  as  G-reenwich  ? — No  ;  but 
if  the  manufacturer  thought  it  worth  his  while  to  have 
highly-paid  professional  evidence,  it  would  be  neces- 
sary for  the  local  authority  to  have  the  same  if  they 
intended  to  succeed,  and  if  such  evidence  was  taken 
down,  it  would  be  better  worth  while  to  take  leading 
counsel  with  a  certain  expense  of  a  high  fee  than  to 
take  down  junior  counsel  with  a  possible  chance  of 
failure. 

7966.  But  that  would  be  the  same,  would  it  not, 
within  the  metropolitan  area  ? — The  professional  wit- 
nesses' fees  would  be  less  if  they  went  to  Chancery 
Lane  than  if  they  went  to  Ilford. 

7967.  As  regards  an  injunction,  that  is  obtainable 
at  present,  is  it  not  ? — That  is  obtainable  at  present ; 
but  there  is  always  a  great  difficulty  in  proving  a 
nuisance.  The  most  recent  case  that  occurred  in  my 
own  district  was  a  case  in  which  a  man  named  Bugsby 
obtained  an  injunction  against  a  man  named  Dicken- 
son. He  went  to  great  expense,  and  they  had  expen- 
sively-paid witnesses  on  botli  sides  before  Vice-Chan- 
cellor  Bacon,  who  refused  the  injunction,  with  some 
severe  remarks  upon  the  character  of  the  evidence 
of  the  plaintiff.  That  was  appealed  against,  and  an 
injunction  was  made  against  the  defendant  by  the 
Lords  Justices  of  Appeal.  The  utmost  uncertainty 
prevails  with  regard  to  the  present  mode  of  en- 
forcing the  law  against  a  nuisance. 

7968.  Do  you  think  that  the  mischief  could  be 
remedied  by  any  legislation  ? — I  think,  in  this  par- 
ticular case,  if  there  were  a  regulation  that  a  man 
should  not  mix  sulphuiic  acid  with  gas  liquor,  and 
allow  the  gaseous  products  to  escape,  it  would  have 
been  prevented.  It  was  a  case  where  the  man  had 
allowed  the  products  to  escape,  and  it  was  a  most 
notorious  nuisance  which  ought  not  to  have  wanted 
half-a-dozen  scientific  witnesses  to  be  called  to  prove. 

7969.  With  regard  to  the  process  of  manufacture, 
is  it  not  the  fact  that  a  large  amount  of  those  noxious 
vapours  are  caused  by  the  carelessness  of  the  workmen 
employed  ? — A  very  large  quantity  of  the  vapours 
which  escape  from  the  manufacture  of  ammonia,  for 
example,  I  believe,  are  so  caused. 

7970.  And  by  moving  the  differeut  products  at  too 
early  a  stage  ? — In  this  particular  instance  it  was  by 
leaving  the  gas  liquor  exposed,  and  by  leaving  valves 
open  which  ought  to  have  been  shut. 

7971.  Do  not  you  think  that  it  would  be  a  better 
plan  to  make  the  manufacturer  himself  responsible  for 
any  carelessness  on  the  part  of  the  workmen,  and  to 
leave  him  free  from  regulations,  but  simply  to  insist 
upon  his  business  being  managed  in  a  proper  manner  ? 
—  Yes,  if  that  could  be  brought  home  to  him  in  any 
reasonable  way. 

7972.  I  understood  you  to  tell  the  Chairman  that 
what  you  would  wish  to  see  would  be  the  metropolitan 
area  extended  in  a  straight  line  over  the  other  side 
of  the  river  ? — Yes. 

7973.  But  that  would  merely  push  the  obnoxious 
manufactories  just  over  the  boundary  hue,  and  bring 
them  towards  the  eastern  end  of  the  map  which  you 
have  laid  before  us  ? — It  would  be  a  mere  truism  to 
say,  that  you  must  draw  the  line  somewhere. 


7974.  The  town  of  Erith  then  would  suffer  as  much 
as  Greenwich  does  now,  would  it  not  ? — Probably. 

7975.  Therefore  you  would  simply  be  shifting  the 

nuisance  from  yourselves  to  your  neighbours  ?  To 

that  extent  we  should. 

7976.  {Chairman.)  You  would  be  shifting  it  from 
a  large  population  to  a  small  one  'i — Yes. 

7977.  (  Viscount  Midleton.)  To  whom  does  the  land 
on  the  north  side  of  the  river  belong? — I  do  not 
know. 

7978.  What  is  the  character  of  the  land ;  is  it 
marsh  land  ? — It  is  marsh  land  entirely — grazing  land, 
I  believe. 

7979.  Are  you  aware  whether  the  manufacturers 
have  had  any  difficulty  in  obtaining  it  for  the  purpose 
of  their  manufactures  — I  do  not  know  that. 

7980.  You  consider,  do  you  not,  that  upon  the  whole 
the  nuisance  has  rather  been  diminishing  than  increas- 
ing of  late  years  ? — Not  from  the  factories  on  the  other 
side  of  the  river. 

7981.  But  from  manufactories  within  the  metropo- 
litan area  ? — Yes,  from  factories  that  are  within  the 
metropolitan  area. 

7982.  While  the  nuisance  has  increased  outside  the 
metropolitan  area  it  has  somewhat  decreased  within 
the  metropolitan  area  ? — Yes. 

7983.  And  that  you  attribute  to  the  difference  of 
legislation  which  exists  for  the  two  districts  ? — Rather 
to  the  greater  activity  of  the  officers  of  the  local  autho- 
rities of  the  metropolis. 

7984.  {Mr.  Stevenson.)  Are  we  to  understand  that 
there  was  anything  in  the  state  of  the  law  which  pre- 
vented those  manufactories  being  on  the  south  side  of 
the  river  and  caused  them  to  be  located  on  the  north 
side  ? — I  do  not  know  that  there  was  particularly. 

7985.  You  have  several  times  expressed  a  wish 
that  the  metropolitan  area  should  be  extended  on  the 
north  side  to  the  same  distance  as  upon  the  south  ; 
vi'as  that  Avith  the  view  of  preventing  such  manufac- 
tories being  established  within  the  limit  ? — With  the 
view  of  placing  the  manufactories  within  that  limit 
under  regulations  which  could  apply  to  the  whole  of 
the  metropolis. 

7986.  Supposing  you  had  a  chemical  manure  works 
on  the  north  side,  outside  the  metropolitan  area,  and 
another  one  on  the  south  side,  within  the  metropolitan 
area,  in  what  different  circumstances  or  conditions 
would  those  two  works  be  now  ? — At  the  present 
moment  they  would  not  be  in  any  different  condition. 

7987.  Then  what  good  would  you  get  by  extending 
the  metropolitan  area  ? — Because  under  the  Slaughter 
Houses  Act  the  Meti'opolitan  Board  of  Works  would 
be  enabled  to  make  regulations  for  effecting  the  mode 
in  which  those  manufactories  are  carried  on. 

7988.  There  are  chemical  manure  works,  I  presume, 
on  the  south  side  ? — Yes. 

7989.  Are  regulations  made  for  them  ? — Not  at 
present. 

7990.  Could  they  be  made  now  by  the  Metropolitan 
Board  of  Works  ? — I  believe  the  iVletropolitan  Board 
of  Works  are  now  considering  the  subject,  but  I  am 
not  in  a  position  to  say  positively. 

7991.  What  is  the  reason  why  those  manufactories 
of  which  you  complain  are  clustering  so  extensively  ou 
the  north  side,  and  there  are  so  few  on  the  south  side ; 
is  it  not  because  more  convenient  sites  are  to  be  got 
for  manufactories  on  the  north  side  ? — Probably  be- 
cause the  sites  are  much  cheaper  than  they  would  be 
on  the  south. 

7992.  Do  you  think  that  the  circumstance  that  the 
north  side  is  for  a  time  outside  the  metropolitan  area 
has  anything  whatever  to  do  with  the  selection  of 
those  sites  for  manufactories  ? — I  do  not  think  so. 

7993.  {Professor  Roscoe.)  Are  you  aware  whether 
any  of  the  works  in  your  district  are  under  the  in- 
spection of  the  alkali  inspectors  ? — No,  none  of  them 
are. 

7994.  Would  it,  in  your  opinion,  be  advisable  that 
the  Act  now  known  as  the  Alkali  Act  should  be  ex- 
tended to  such  works  as  you  have  mentioned  ? — I  am 
not  in  a  position  to  give  an  opinion  upon  that  subject. 
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So  far  as  I  recollect  the  Acts  I  do  not  think  they 
would  apply. 

7995.  ( Chairman.)  You  mean  that  they  would  not 
apply  if  they  were  extended  ? — I  do  not  think  they 
would  apply. 

7996.  {Professor  Boscoe.)  Would  the  extension  of 
the  words  "  noxious  vapours,"  under  the  Act  of  1874, 
to  such  as  we  have  heard  described,  and  the  inspection 
of  such  works,  be,  in  your  opinion,  of  service  ? — I 
believe  it  would  be  of  service.  I  believe  it  is  found 
by  experience  that  the  more  places  are  inspected  the 
more  careful  the  manufacturers  are  in  carrying  the 
manufacture  on.  At  all  events  it  would  furnish  in- 
formation or  evidence  upon  Avhicli  proceedings  could 
be  taken. 

'  7997.  Are  you  familiar  with  the  manufacture  of  gas 
tar.-* — Not  in  any  scientific  sense  of  the  term. 

7998.  Are  you  able  to  give  the  Commission  any  idea 
of  any  method  by  which,  for  instance,  the  smell  emitted 
from  such  operations  as  malt-roasting  might  be  abated  ? 
— 1  have  no  sufficient  knowledge  to  justify  me  in  ex- 
pressing an  opinion. 

7999.  (Professor  Abel.)  Your  actual  experience  is 
limited  to  those  works  opposite  Greenwich  and  Dept- 
ford,  I  believe  ? — Yes,  precisely. 

8000.  And  it  does  not  extend  in  any  way  to  the 
very  large  works  that  are  lower  down  the  river  ? — 
The  lowest  works  that  I  have  a  knowledge  of  are 
Burt,  Boulton,  and  Haywood's. 

8001.  But  the  works  which  you  specially  complain 
of  are  manure  woi-ks  ? — Yes  ;  that  is  the  smell  which 
the  people  generally  complain  of,  an  exceedingly  filthy 
smell  of  organic  matter. 

8002.  The  land  generally  on  the  north  side  of  the 
river  is  marsh  land,  is  it  not  ? — It  is  marsh  land,  and 
I  should  think  of  comparatively  small  value. 

8003.  (Professor  Williamson.)  I  understand  that 
you  think  that  there  ought  to  be  regulations  for  the 
purpose  of  preventing  emission,  to  which  all  manu- 
factories which  are  liable  to  emit  noxious  vapours 
should  be  subjected  ? — For  preventing  the  emission 
of  vapours. 

8004.  Have  you  had,  in  forming  that  opinion,  any 
evidence  that  practicable  regulations  could  be  framed 
in  each  case  of  such  noxious  vapours  ?  Has  any  per- 
son intimately  acquainted  with  the  nature  of  the  pro- 
cesses affirmed  to  you  that  regulations  might  be  esta- 
blished which  would  be  not  impracticable  as  regards 
the  mode  of  carrying  them  out  ? — I  have  formed  my 
opinion  from  what  is  actually  going  on  at  Hills's  very 
large  manufactory  at  Deptford  Creek,  where,  unless 
an  accident  happens  or  the  men  are  careless,  the  pro- 
ducts of  the  manufacture  are  prevented  from  escaping 
into  the  open  air  ;  and  with  regard  to  manure  factories 
it  has  been  found  in  practice  that  if  the  manufacturer 
is  compelled  to  cai-ry  on  his  manufacture  in  a  close 
chamber  no  nuisance  of  an  appreciable  kind  is  ex- 
perienced. 

8005.  In  those  cases,  therefore,  you  think  that  it  is 
possible  to  frame  regulations,  and  you  infer  from  that 
fact  that  in  certain  cases  they  have  been  carried  on 
without  noxious  fumes  appearing  ? — Yes. 

8006.  {Chairman.)  As  I  understand  it  they  have 
done  it  without  having  regulations  framed  for  them  ? 
— They  have  made  them  partly  for  themselves  and 
partly  at  the  suggestion,  of  the  local  authority. 

8007.  They  have  not  been  imposed  upon  them  by 
tlie  local  autliority  ? — They  were  imposed  upon  them 
at  the  time  when  the  manufacturers  thought  that  the 
local  authority  had  the  power  of  fining  them  for  carry- 
ing on  their  manufacture  as  they  then  did. 

8008.  Do  you  mean  to  say  that  they  drew  up  cer- 
tain regulations  ? — No ;  I  mean  that  the  medical 
officer  of  health  went  and  saw  the  people  and  told 
them  what  to  do,  and  thej  did  it. 

8009.  {Professor  Williamson.)  Of  course  I  presume 
you  would  consider  that  in  some  cases,  we  will  say  in 
a  chemical  works,  a  particular  remedy  would  be  appli- 
cable to  prevent  the  escape  of  noxious  vapours, 
whereas  in  another  case  another  remedy  would  be 
found  necessary  lor  the  same  purpose  ? — Yes, 
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8010.  Do  you  know  of  any  general  regulations 
which  would  apply  fairly  to  all  those  various  cases  ? — 
No. 

8011.  Have  you  good  reason  to  believe  that  any 
one  set  of  regulations  could  be  made  to  apply  justly  to 
those  various  cases? — I  ajja  not  in  a  position  to  say 
that.  Evidence  will  be  placed  before  the  Commission 
upon  that  subject. 

8012.  I  presume  that  you  are  aware  that  many 
witnesses  have  recommended  that  the  inspectors  should 
take  cognizance  of  the  noxious  vapours  that  are  emitted 
now  at  manufactories,  and  then  leave  it  to  the  manu- 
facturers to  select  the  best  means  of  preventinor  them  ? 
-Yes.  ^ 

8013.  But  you  difter  from  that  recommendation  ? — 
I  think  that  that  recommendation  would  act  well.  I 
do  not  say  whether  it  would  act  better  or  not  so  well 
as  making  regulations  ;  but  if  there  were  inspectors, 
and  if  it  could  be  deteruiined  for  certain  from  which 
manufactories  certain  noxious  emissions  came,  I  think 
then  there  would  be  little  difficulty  in  compelling 
manufacturers  to  adopt  the  best  means  of  preventing 
them.  But  I  would  go  fui-ther,  and  say  that  when 
they  are  within  the  limits  of  a  populous  locality  they 
ought  not  to  be  allowed  to  carry  on  their  manufacture 
at  all  unless  they  can  carry  it  on  without  making  a 
nuisance  ;  that  is  merely  stating  the  common  law  of 
England. 

8014.  Did  you  not  say  some  little  time  ago  you 
would  cause  a  manufacturer  to  be  punished  for 
deviating  from  the  regulations,  even  although  he  did 
not  by  so  dohig  emit  noxious  vapours  ? — I  contem- 
plate regulations  being  made  for  the  purpose  of  pre- 
venting such  emission,  and  if  he  broke  the  regulations 
there  would  be  an  emission  as  a  matter  of  course. 

8015.  Supposing  you  were  to  lay  down  a  particular 
method  of  preventing  fumes  from  my  factory  ;  it  is 
possible  that  I  might  find  out  a  still  better  method 
of  preventing  those  fumes;  if  that  suggestion  were 
adopted,  and  if  I  produced  a  better  method  of  pre- 
venting fumes  than  that  which  your  regulations  have 
laid  down,  I  should  be  punished  although  no  fumes 
Avere  emitted,  and  punished  for  improving  the  pro- 
cess ? — That  would  be  so  unless  the  regulations  were 
from  time  to  time  altered  to  suit  the  improvements  in 
the  mode  of  manufacture. 

8016.  Would  you  conceive  it  desirable  that  some 
authority  should  keep  at  the  head  of  those  improve- 
ments, and  might  always  be  in  advance  — Or  they 
might  follow  at  a  very  easy  distance  afterwards. 

8017.  {Mr.  Wilbraham  Egertoii.)  Do  you  think 
that  those  works  which  you  describe  on  the  north 
side  of  the  river  should  be  put  under  the  Government 
inspector  in  the  same  way  as  alkali  works,  or  do  you 
think  that  they  should  be  under  the  local  inspector  of 
the  sanitary  board  or  the  local  board  ? — I  think  if 
they  were  brought  within  the  limits  of  the  metropolis, 
the  Metropolitan  Board  of  Works  is  the  best  authority. 

8018.  The  Metropolitan  Board  of  Works  cannot 
extend  all  over  the  country.  You  must  not  expect 
that  the  Metropolitan  Board  of  Works  can  follow 
the  nuisances  all  over  England.  Therefore,  I  ask 
you,  with  regard  to  the  general  case,  supposing  the 
MetropQlitan  Board  of  Works  remain  in  their  own 
jurisdiction,  how  would  you  deal  with  the  works 
north  of  the  Thames ;  whether  by  the  Government 
inspector,  or  by  the  local  inspector,  or  the  sanitary 
authority  in  the  district  in  which  the  works  are 
situated  ? — I  am  very  much  in  favour  of  a  Govern- 
ment inspector,  who  should  not  be  subject  to  local 
influences. 

8019.  You  are  of  opinion  then  that  the  sanitary 
inspectors  under  the  local  boards  are  subject  lo  local 
intluences  ? — 1  believe  it  is  inevitable,  if  the  local 
board  consists  of  the  leading  men  of  the  neighbour- 
hood in  a  manufiicturing  district  and  the  local  board 
consists  of  manufacturers. 

8020.  You  think  that  if  they  had  a  sanitary  in- 
spector with  sufficient  power  north  of  the  Thames, 
he  would  not  be  able  to  act,  because  the  governing 
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body  there  would  all  be  composed  of  those  who 
commit  the  nuisance  ? — I  think  his  action  would  be 
largely  controlled  by  his  knowledge  of  the  interests 
and  feelings  of  the  employers ;  but  if  the  individual 


aggrieved  by  the  nuisance  could  appeal  against  ,he 
inspector  to  the  Government  authority  that  would 
probably  meet  the  difficulty. 


The  witness  withdrew. 


T.E. 


Thomas  Edwin  Weatherall,  Esq.,  examined. 


Weatherall, 

^^1-  8021.  (  Chaii-man.)  Where  do  you  live  ? — In  Van- 

burgh  Road,  East  Greenwich. 

8022.  Are  you  a  sufferer  from  those  noxious  va- 
pours of  which  we  hav.e  heard  ? — I  am  one  of  the 
worst,  I  think.  As  regards  the  smells  themselves, 
I  am  in  a  direct  line  with  two  of  the  largest  factories 
on  the  north  side  of  the  Thames. 

8023.  Which  two  are  those  ? — Messrs.  Burt,  Boulton, 
and  Haywood,  and  Messrs.  Squires  and  Chapman,  I 
think. 

8024.  How  are  you  affected  by  them  ? — When  the 
wind  is  in  a  north  or  north-easterly  direction  we  are 
almost  poisoned  out  by  the  various  smells  and  com- 
binations of  sulphuretted  hydrogen  and  hydro-sul- 
phuret  of  ammonia,  and  tarry  and  putrid  smells.  I 
have  not  experienced  any  sulphuric  acid  smells,  or 
even  chlorine,  or  any  other  gas,  in  my  neighbourhood. 
I  do  not  think  that  those  gases  reach  so  far  ;  I  think 
they  are  too  heavy.  Sulphuretted  hydrogen  is  the 
principal  gas- that  I  have  to  complain  of.  I  am  not 
certain,  but  I  am  inclined  to  think  that  it  comes  from 
the  tar  distillery,  because  I  went  over  those  works 
when  a  southerly  wind  was  blowing,  and  when  I 
arrived  at  the  south  end  of  the  works  the  sulphuretted 
hydrogen  was  almost  overpowering. 

8025.  How  far  does  it  travel  ? — To  a  very  great 
distance.  I  smelt  it  at  West  Greenwich  myself,  and 
I  have  evidence  that  it  has  been  smelt  further  off 
even  than  that. 

8026.  How  many  miles  would  you  say  ? — In  a 
straight  line  about  three  miles.  I  have  known  it 
travel  all  over  Blackheath,  and  furthei*  than  that. 

8027.  At  times  when  the  north-east  wind  is  not 
blowing,  you  and  your  neighbours  are  free  from  those 
vapours  ? — Almost  entirely. 

8028.  Has  there  been  of  late  a  considerable  increase 
in  the  offensive  smells  ? — Yes,  since  1873. 

8029.  To  what  you  do  attribute  that  increase  ? — I 
attribute  it  principally  to  the  inci'ease  of  Messrs.  Burt, 
Boulton,  and  Haywood's  stills.  1  think  they  have 
increased  their  works  considerably  since  I  have  been 
in  the  neighbourhood. 

8030.  They  were  in  existence  before,  but  not  con- 
ducted upon  so  large  a  scale,  were  they  ?■ — Not  con- 
ducted upon  so  large  a  scale. 

8031.  Is  the  nuisance  so  great  that  you  would 
remove  from  there  if  it  were  not  in  other  respects 
inconvenient  for  you  to  do  so  ? — I  should  have  re- 
moved long  since  if  I  had  not  been  compelled  to  be  in 
that  locality  from  business. 

8032.  You  remain  there  in  order  to  follow  your 
calling  ? — Yes. 

8033.  What  effect  upon  your  property  do  you  con- 
sider those  vapours  to  have  ? — Houses  in  my  neigh- 
bourhood that  are  now  letting  for  about  30/.  a  year 
ought  to  be  letting  for  45/.  It  does  not  pay  to  build 
houses  there  now. 

8034.  Have  you  any  houses  of  your  own  in  the 
neighbourhood  ? — Yes,  I  have  two  small  houses  in  the 
neighbourhood. 

8035.  Are  they  depreciated  in  value  ? — Doubtless ; 
but  I  speak  of  other  property — not  mine  any  more 
than  any  other  persons'  houses. 

8036.  Have  you  had  any  practical  experience  of 
their  depreciation  ? — Only  in  regard  to  the  low  rental 
of  the  neighbourhood. 


8037.  So  far  as  you  yourself  personally  are  con- 
cerned, have  you  had  to  let  your  houses  at  a  lower  rate 

than  the  former  rate  within  the  last  four  years  ?  I 

have  not  lowered  the  rent  since  they  were  built. 

8038.  Do  you  know  that  other  persons  have  been 
obliged  to  do  so  ? — I  am  not  aware  of  a  case  myself. 

8039.  You  are  rather  assuming  that  that  will  be  the 
result  ? — It  will  be  the  result  if  they  get  worse  ;  and 
if  they  are  allowed  to  continue  as  they  are  they  doubt- 
less will  do  so. 

8040.  Your  principal  suffering  is  when  the  wind  is 
from  the  north-east.  Do  you  suffer  at  all  when  the 
wind  is  from  the  north-west? — ^Not  to  that  extent. 
The  smells  are  of  a  different  nature,  and  they  are  not 
so  serious. 

8041.  What  do  you  get  from  the  north-west?— 
From  about  the  north-west  I  get  a  slight  smell  of 
guano,  or  of  a  chemical  manure  of  some  kind,  and  of 
burning  malt,  which  is  a  very  gi-eat  nuisance. 

8042.  Do  you  have  any  black  smoke  ? — Yes.  Black 
smoke  is  a  nuisance  ;  but  the  wind  is  so  seldom  in 
that  direction  that  it  must  be  for  others  to  make  a 
complaint  of  the  smoke  moi'e  than  myself. 

8043.  You  have  had  the  wind  from  the  north-west 
the  last  few  days ;  have  you  been  sensible  of  those  odours 
during  these  last  few  days  ? — There  has  been  too  much 
wind  for  that.  We  find  that  when  the  wind  is  very 
high  it  takes  it  away,  and  it  is  not  such  a  nuisance  as 
in  calm  foggy  weather.  It  is  the  greatest  nuisance 
when  the  vapours  descend  and  hang  about  in  a  much 
more  concentrated  form.  In  a  high  wind  the  fumes 
are  diluted,  and  the  nuisance  is  partly  lessened. 

8044.  Does  your  house  enable  you  to  get  a  view  of 
the  smoke  and  the  operations  of  the  various  works  so 
as  to  enable  you  to  discover  whence  the  smoke  pro- 
ceeds ? — Yes.  I  furnished  a  plan  to  the  South-Eastern 
Association  of  the  direct  line  of  view  and  the  direction 
by  compass,  and  from  my  upper  windows  I  have  an 
uninterrupted  view  with  nothing  but  market  grounds 
around  me,  and  I  can  count  all  the  stills  in  Messrs. 
Burt,  Bolton,  and  Haywood's  works. 

8045.  (  Viscount  Midleton.)  Have  you  been  across 
the  river  to  the  place  where  the  manufactures  are  ?— 
Yes. 

8046.  Do  you  happen  to  know  whether  any  of  the 
manufacturers  reside  in  the  immediate  neighbourhood 
of  the  works  there  ? — I  think  that  Mr.  Boulton  once 
lived  at  Charlton  opposite,  but  he  has  since  left. 

8047.  As  a  matter  of  fact,  have  the  rents  of  houses 
gone  down  in  the  neighbourhood  round  you  ? — They 
have  not  risen.  Everywhere  else  they  have  risen  of 
late  years,  but  they  have  not  there. 

8048.  Is  there  any  building  going  on  there  J — Very 
little  that  I  am  aware  of. 

8049.  Is  the  nuisance  felt  as  far  up  as  Lee  Park  P 
— I  have  heard  so.  I  do  not  know  that.  I  have  not 
smelt  it  myself  there. 

8050.  Do  you  agree  with  the  last  witness  that  on 
the  whole  within  the  Metropolitan  district  the  nuisance 
has  been  rather  abated  than  increased  during  the  last 
few  years  ? — The  particular  locality  referred  to  does 
not  interfere  with  me  much  ;  not  in  the  board's  dis- 
trict. It  is  more  the  northern  side  of  the  Thames, 
out  of  their  jurisdiction  ;  it  has  increased  there,  I 
know.  As  regards  Deptford  and  the  more  western 
part,  I  cannot  answer. 


The  witness  withdrew. 
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Henky  Nokthotbr  Pink,  Esq.,  examined. 


at 


8051.  {Chairman.)  You  are  a  surgeon  living 
Croom's  Hill,  Greenwich,  are  you  not  ? — Yes. 

8052.  You  are  also  medical  officer  of  health  for 
the  district  of  the  Board  of  Works  ? — Yes,  for  the 
Greenwich  district. 

8053.  Does  the  district  in  which  you  reside  suffer 
at  all  from  the  vapours  of  which  we  have  heard  ? — 
Very  much  indeed. 

8054.  Are  those  the  vapours  arising  from  the  woi'ks 
on  the  northern  side  of  the  river  Thames  ? — Chiefly. 

8055.  What  peculiar  kinds  of  vapour  do  you  suffer 
from  ? — Occasionally  the  district  suffers  from  manure 
works  and  tar  works  and  other  works  on  the  southern 
side. 

8056.  Within  the  Metropolitan  district  ? — Yes. 

8057.  In  your  own  district  are  you  able  to  take 
tolerably  efficacious  measures  for  preventing  the  re- 
currence of  those  offensive  vapours  when  they  occur  ? 
— No ;  we  have  great  difficulty  at  the  present  time, 
and  for  some  years  it  has  been  so.  Formerly  the 
magistrates  ruled  that  those  nuisances  which  were 
created  should  be  put  a  stop  to,  and  the  manu- 
facturers were  fined  on  many  occasions,  and  they 
were  directed  by  the  magistrates  to  place  their  works 
in  such  a  condition  as  would  be  satisfactory  to  the 
medical  officer  of  health,  that  is  to  say,  to  myself. 
But  of  late  there  has  been  a  question  raised  on  a  point 
of  law,  which  has  done  away  with  that,  and  the  magis- 
trates now  rather  incline  to  the  side  of  the  manufac- 
turers than  to  that  of  the  sanitary  authority.  1  say 
that  with  all  due  respect  to  them,  but  I  do  feel  that 
such  has  been  the  case. 

8058.  Is  that  from  a  doubt  of  the  law  which  they 
have  to  administer,  or  do  you  think  it  is  from  an 
unwillingness  to  take  strong  measures  against  the 
manufacturers  ? — There  is  no  dovibt  that  it  has  arisen 
somewhat  of  late  on  account  of  what  I  call  the  im- 
perfection of  the  law  ;  that  is,  that  the  law  does  not 
give  the  sanitary  or  the  local  authority  sufficient 
power  to  stop  these  nuisances. 

8059.  Are  you  referring  to  the  difficulty  which 
Mr.  Spencer  raised  as  to  the  operation  of  44th  clause 
of  the  Nuisances  Removal  Act  of  1855,  and  the 
interpretation  put  upon  it,  that  certain  works  were 
dealing  with  the  products  of  minerals,  and  therefore 
were  not  within  the  jurisdiction  of  the  magistrates? — 
Yes ;  the  manufacturing  the  produce  of  ores  or 
minerals, — that  is  a  very  particular  point,  and  it  more 
particularly  applies  to  the  Greenwich  district,  as  there 
are  a  large  number  of  works  in  the  Greenwich 
district  that  come  under  that  class. 

8060.  If  that  imperfection  of  the  law  were  removed, 
have  you  any  reason  to  doubt  that  the  magistrates 
would  do  their  duty  in  enforcing  it  so  far  as  those 
works  are  concerned  ? — It  would  be  remedied  to  a 
very  great  extent,  if  not  entirely,  by  giving  the 
magistrates  full  power  to  enforce  the  law ;  I  have  no 
doubt  about  that. 

8061.  (  Viscount  Midleton^  Have  they  not  got  that 
power  now  ? — Not  in  that  particular  case. 

8062.  (  Chairman^)  Not  in  respect  of  certain  works  ? 
— No,  not  in  respect  of  certain  works.  There  was 
another  point  in  a  case  which  occurred  not  long  since, 
about  two  or  three  months  ago ;  that  was  a  case  as 
regards  Lawes's  Patent  Manure  Works  on  the  banks 
of  Deptford  Creek.  They  were  summoned  by  the 
Greenwich  District  Board  for  creating  a  nuisance, 
and  I  was  there  and  gave  evidence  upon  the  subject. 

8063.  Before  whom  was  it  brought  ? — Befoi-e  the 
magistrate  of  the  Metropolitan  Police  Court  at  Green- 
wich. The  case  was  clearly  proved  against  them ; 
in  fact  they  did  not  deny  that  they  had  not  carried 
on  their  works  strictly  in  accordance  with  my 
evidence  ;  they  did  not  deny  that  at  all ;  and  I  believe 
that  the  case  would  have  been  decided  against  them 
but  for  one  point, — that  is,  we  neglected  to  take 
witnesses  there  to  show  that  they  had  been  made  ill,  and 
had  called  in  a  medical  man.  And  although  I,  as  the 
medical  officer  of  health,  who  had  had'  many  cases 


come  under  my  notice,  swore  before  the  magistrate 
that  I  had  known  cases  of  people  that  had  been  made 
ill  from  the  nuisance  arising  from  those  works,  yet,  in 
consequence  of  our  not  having  the  evidence  there  of 
the  persons  who  had  actually  suffered,  the  summons 
was  dismissed. 

8064.  What  were  they  summoned  for  ? — They  were 
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summoned  for  creating  a  nuisance. 

8065.  Is  it  necessary,  in  order  to  prove  that  a 
nuisance  is  created,  that  the  health  of  the  people  should 
suffer  ? — I  do  not  think  it  is  necessary,  but  the  ma- 
gistrate ruled  that  it  was  so. 

8066.  {Viscount  Midleton.)  He  would  not  adjourn 
the  case  ? — No ;  the  magistrate  dismissed  the  case  ; 
and  from  that  time  up  to  the  present,  even  this  very 
day,  the  nuisance  has  continued,  and  it  has  been  in- 
tolerable during  the  last  week. 

8067.  {Chairmati.)  According  to  your  statement 
you  were  in  a  position  to  have  furnished  that  evidence 
on  another  occasion  because  you  stated  that  you  knew 
persons  who  had  suffered  ? — I  should  have  been  able 
to  do  so  on  another  occasion  ;  in  fact,  I  am  at  this 
present  moment.  I  have  three  families  in  my  district 
who  were  made  ill  last  week  in  consequence  of  those 
smells.  It  will  be  my  duty  to  represent  this  to  the 
Greenwich  District  Board  of  Works  at  their  next 
meeting,  and  I  shall  recommend  them  to  take  proceed- 
ings. 

8068.  Have  you  taken  care  to  be  furnished  with  the 
evidence  which  is  required  ? — Yes,  I  shall  take  care  to 
be  furnished  with  the  evidence  that  the  magistrate 
required  from  me.  Then  again,  I  think,  so  far  as  I 
could  glean  from  the  case  as  it  arose,  their  counsel 
had  been  prepared  to  show  that  those  works  were 
carried  on  by  using  the  products  of  minerals  or  ores, 
so  that  even  that  nuisance  would  have  come  within 
that  clause  of  the  Act.  Down  to  the  present  time, 
within  the  last  two  or  three  years,  we  have  been  foiled 
in  evefy  way  in  our  attempts  to  remove  these  nuisances  ; 
and  unless  some  alteration  be  made  in  the  law  I  must 
say  that  the  Greenwich  district,  Blackheath,  and  the 
whole  neighbourhood  will  be  injured,  and  also  some 
part  of  Charlton. 

8069.  Would  you  as  a  medical  man  be  inclined  to 
recommend  this  neighbourhood  as  a  healthy  one  to 
persons  who  Avished  to  take  up  their  residence  there  ? 
— With  the  exception  of  these  nuisances  it  has  always 
been  the  most  healthy  neighbourhood  near  London  ; 
the  rate  of  mortality  was  lower  at  Blackheath  than  in 
any  district  near  London, 

8070.  What  was  the  rate  ? — It  was  about  14  or  15 
per  1000. 

8071.  Has  the  mortality  been  affected  in  any  way 
by  those  works  ? — I  do  not  know  whether  the  mortality 
has  been  affected  or  not  by  them.  Of  course  the  mor- 
tality has  been  reduced  to  a  certain  extent,  which  we 
attribute  to  other  measures, — to  the  sanitary  measures 
which  have  been  adopted  in  the  district, 

8072.  It  has  ceased  to  be  so  agreeable  a  residence  ? 
— It  is  not  so  agreeable  a  residence. 

8073.  Therefore,  in  your  opinion,  a  considerable 
number  of  persons  would  be  prevented  from  settling 
there  ? — A  number  of  persons  have  removed  from  the 
district  in  consequence  of  it,  and  many  more  threaten 
to  do  so.  A  large  number  of  houses,  especially  good 
houses,  on  Blackheath,  have  remained  empty  for  years, 
in  consequence  of  those  smells  and  nuisances  constantly 
arising  when  the  wind  is  ip  a  certain  direction. 

8074.  {Viscount  Midleton.)  What  are  the  particular 
ways  in  which  the  vapours  affect  people  ? — Generally 
in  producing  nausea,  sickness,  and  headache,  and 
occasional  faintness,  with  persons  of  delicate  nervous 
organization. 

8075.  Do  you  notice  that  children  suffer  particularly  ? 
— Not  more  than  grown-up  persons. 

8076.  How  long  has  this  depreciation  in  the  value 
of  houses  in  Blackheath  been  going  on  ? — For  the  last 
five  or  six  years. 

8077.  Do  you  mean  to  say  that  the  magistrate  dis- 
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U.  N.  Fink,  missed  the  case,  although  you,  as  a  medical  man,  had 
^^1-  sworn  to  the  fact  that  you  had  attended  persons 
—  suffering  from   those  causes,  because   the  persons 

21  ieb.  18/7.  ti^gmsgiygg  ^ere  not  in  attendance? — Not  that  I  had 
attended,  but  that  I  had  known  of  cases.  There  are 
many  persons  who  suffer  in  this  way.  In  fact  I  had 
a  case  this  last  week,  in  which  a  patient  of  mine  and 
his  family  were  taken  ill  in  the  night,  and  they 
knew  that  it  arose  from  the  smell,  and  therefore 
they  did  not  call  me  up.  The  next  morning,  when 
the  wind  had  changed  round,  and  the  smell  had  passed 
away  from  their  house,  they  recovered,  and  they  knew 
that  that  would  be  the  case,  otherwise  they  said  that 
they  should  have  sent  for  me  in  the  night.  You 
asked  me  whether  the  magistrate  dismissed  that  case, 
notwithstanding  that  I  swore  before  him  that  I  had 
known  cases  where  persons  had  complained  of  being 
made  sick  in  consequence  of  those  smells  :  it  was  in 
consequence  of  our  not  having  the  persons  there  to 
prove  it,  that  the  case  was  dismissed. 

8078.  Was  any  application  made  to  adjourn  the 
case  ? — No,  I  think  not. 

8079.  Who  was  the  magistrate  ? — Mr.  Balguy. 

8080.  {Mr.  Wilbraham  Egerton.')  Do  you  think 
that  the  medical  otficei-s  of  health  should  have  greater 
poAver  than  at  present,  or  do  you  think  that  the 
Government  inspector  should  inspect  those  works  as 
Avell  as  he  does  alkali  works  ? — I  think  it  would  be 
desirable  to  have  both.  I  think  that  that  should  be  the 
Government  inspector's  duty,  and  that  the  medical 
officer  of  health  should  also  have  greater  power. 
There  are  many  cases  Avhen  the  medical  officer  of 
health  may  notice  a  nuisance,  and  no  Government  in- 
spector near  ;  and  it  would  be  on  an  occasion  of  that 
kind  that  he  ought  to  have  the  power  of  entering  the 
premises  for  the  purpose  of  inspecting  those  premises, 
even  where  they  are  Avithout  his  own  district.  The 
medical  officer  of  health  has  the  poAver  to  enter  and 
inspect  within  his  own  district.  The  present  law  states 
that  the  district  boards,  the  vestries,  or  the  sanitary 
authorities  of  one  district  shall  have  the  power  of 
prosecuting  a  nuisance  in  another  district,  but  it  gives 
no  further  poAvers.  And  as  regards  this  case  now  on 
the  northern  side  of  the  river  Thames,  on  many 
occasions  I  have  reported  to  my  board  nuisances  arising 
from  different  Avorks  in  Essex,  but  at  the  same  time  I 
advised  them  that  I  could  not  recommend  any  pro- 
ceedings being  taken  against  those  premises  Avithout  I 
had  the  poAver  of  inspecting  to  see  what  state  those 
premises  were  in,  whether  they  Avere  properly  con- 
structed, or  Avhether  they  Avere  well  managed  or  mis- 
managed, or  what  condition  they  were  in. 

8081.  Do  you  consider  that  you  would  be  compe- 
tent to  inspect  those  Avorks  and  to  discover  any  fault 
in  their  construction  ? — I  have  had  very  large  expe- 
rience. I  have  been  health  officer  since  the  passing 
of  the  Metropolitan  Local  Management  Act,  and  those 
things  have  been  constantly  under  my  notice ;  there- 
fore I  think  that  I  understand  them  thoroughly,  and 
I  know  how  to  have  them  constructed  so  as  to  prevent 
nuisances  arising. 

8082.  Do  you  think  it  Avould  be  possible  that  those 
Avorks  could  be  so  constructed  as  to  aA^oid  a  nuisance, 
as  far  as  your  experience  goes  ? — Decidedly.  In  all 
cases  where  they  have  been  constructed  according  to 
my  directions,  excepting  through  the  carelessness  of 
Avorkmen,  nuisances  have  been  prevented. 

8083.  Do  you  speak  of  that  with  regard  to  LaAves's 


Chemical  Works  ?  —Yes,  as  regards  LaAves's  Manure 
and  Chemical  Works. 

8084.  That  is  an  entirely  preventible  nuisance,  you 
think  ? — Y''es,  that  is  to  be  prevented. 

8085.  If  they  Avere  outside  the  metropolitan  area, 
should  you  have  power  to  prosecute  any  works  "i — I 
think  not.  I  do  not  knoAV  that  we  have  any  special 
power. 

8086.  Would  not  it  be  rather  inconvenient  for  the 
medical  officer  of  health  in  one  county  to  inspect 
works  in  another  county,  in  the  jurisdiction  of  another 
medical  board  of  health  — I  should  not  consider  it 
so  in  my  own  case,  I  Avould  readily  have  done  this 
as  regards  the  nuisances  Avhich  my  district  has 
laboured  under  for  many  years.  I  would  have  readily 
inspected  the  Avhole  of  those  AVorks  on  the  northern 
side  of  the  Thames,  for  the  purpose  of  recommending 
my  board  to  prosecute  those  persons.  As  regards 
my  own  district,  the  nuisance  arising  from  the  AVorks 
on  the  south  side  of  the  Thames  has  been  so  great 
and  so  intolerable,  that  I  have  felt  that  no  steps  ought 
to  remain  untried  to  prevent  it. 

8087.  Can  yon  tell  us  whether  there  is  any  medical 
officer  of  health  for  the  district  north  of  the  Thames 
Avhere  those  Avorks  are  situated  ? — I  believe  there  is. 

8088.  Does  he  take  any  action  in  the  matter  ? — 
That  I  cannot  inform  you.  But  I  may  say  this,  that 
in  my  report  to  my  board,  when  I  reported  upon  the 
smells  coming  from  those  Avorks  on  the  northern  side 
of  the  Thames,  I  recommended  that  a  letter  should  be 
written  from  the  GreeuAvich  board  to  the  district 
board  at  West  Ham,  in  which  those  premises  were 
situated.  Such  letters  were  Avritten  after  each  of  my 
reports,  and  I  must  state  that  little  or  no  notice  was 
taken  of  the  application  from  the  Greenwich  district 
board. 

8089.  No  action  to  remove  those  nuisances  was 
taken  by  the  medical  officer  or  the  board  of  health  of 
West  Ham  ? — I  am  not  aware  of  any  having  been 
taken.  Tlie  only  answer  that  the  GreeuAvich  district 
board  received  was  an  acknowledgement  of  the  letter 
"  We  beg  to  acknowledge  the  receipt  of  your  letter  of" 
such  and  such  a  date. 

8090.  No  results  have  followed  that  ? — The  nuisances 
have  occurred  to  just  as  great  an  extent  since  that 
period  as  before,  and  therefore  I  conclude  that  no 
action  was  taken. 

8091.  {Earl  Percy.)  You  do  not  find,  I  think  I 
gather  from  your  evidence,  that  the  diseases  which  are 
induced  by  those  vapours  are  of  a  very  serious  cha- 
racter ? — I  think  not, 

8092.  Do  you  think  any  bronchial  maladies  in- 
creased by  them  ? — Yes ;  persons  Avho  are  subject  to 
asthma,  and  bronchial  irritation,  and  lung  hritation, 
are  very  much  irritated  by  those  vapours  Avhich  come 
from  the  different  works,  but  it  does  not  affect  them 
seriously.  It  produces  very  considerable  incon- 
venience, of  course,  depending  upon  the  distance  from 
Avhich  they  arise.  When  they  become  more  diluted 
they  do  not  produce  so  much  irritation,  but  when 
they  are  within  a  very  short  distance,  as  long  as  the 
Avind  continues  in  that  direction,  and  they  inhale  those 
gascH,  the  irritation  is  A^ery  great. 

8093.  Have  you  any  experience  of  the  health  of  the 
workmen  in  the  works  themselves  ? — I  may  say  that 
they  are  generally  well.  They  are  quite  inured  to 
it.  They  are  just  as  Avell  as  workmen  living  at  a 
distance. 


The  witness  withdrew. 


Adjourned  to  to-morrow  at  11  o'clock. 
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Thursday,  22nd  February  1877. 

Present : 


The  RiGPiT  IIonoukable  LORD  ABERDARE  in  the  Cijair. 

A.  W.  Williamson,  Esq.,  F.R.S. 
H.  E.  Roscoe,  Esq.,  F.R.S. 
Admiral  W.  W.  Hornby, 

Gerald  A.  R.  FitzGerald,  Esq.,  Secretary. 


The  Right  Honourable  Earl  Percy,  M.P. 
Viscount  Midleton. 

The  Honourable  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 
F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 


Dr.  William  Carr,  examined. 


8094.  {Chairman.')  You  area  physician  living  at 
Lee  Grove,  Blackheath  ? — Yes. 

8095.  And  you  have  a  considerable  practice  at 
Blackheath  and  in  the  neighbourhood  ? — Yes. 

8096.  During  the  time  you  have  lived  there,  have 
you  suffered  from  any  of  the  noxious  vapours  which 
have  been  complained  of  by  other  witnesses  ?  — I  have 
suffered  very  considerably,  I  should  say  for  the  last 
seven  years ;  Blackheath  has  been  occasionally  deluged 
with  the  most  noxious  and  abominable  smells,  and 
when  the  wind  has  prevailed  from  the  north  and 
north-east,  those  vapours  have  frequently  given  rise  to 
disturbances  of  the  health,  not  of  my  own  family  alone, 
but  of  my  neighbours,  my  patients. 

8097.  Under  what  circumstances  do  the  vapours 
especially  disturb  health  ? — By  producing  languor  and 
sickness,  and  general  feebleness  followed  by  a  very 
great  amount  of  febrile  symptoms. 

8098.  Do  persons  in  perfect  health  suffer  from  the 
vapours  occasionally  ? — Yes,  they  do  ;  persons  in  per- 
fectly good  health. 

8099.  Do  they  cause  a  serious  aggravation  of  the  ill 
health  of  those  who  are  already  suffering  ? — They  do. 

8100.  In  your  own  family,  to  what  extent  have  you 
suffered  ? — My  wife  has  been  positively  sick  and  has 
been  obliged  to  resort  to  some  little  stimulant  in  order 
to  relieve  her  of  the  depressing  effects  of  the  bad 
smells,  and  my  family  in  the  same  manner. 

810L  Do  the  smells  continue  for  a  considerable 
■space  of  time,  or  only  partially  ? — Not  longer  than 
about  half  a  day ;  they  usually  occur  at  night,  but 
perhaps  several  nights  in  succession. 

8102.  Do  they  only  last  during  the  time  that  the 
Avind  blows  from  the  same  quarter  ? — The  smell  is 
aggravated,  it  continues  more  or  less  whenever  the 
wind  blows,  sometimes  as  a  deluge. 

8103.  Can  you  account  for  the  different  degrees  in 
which  the  smell  manifests  itself  ? — I  presume  it  is  due 
to  the  fact  that  the  gases  are  allowed  to  be  poured  into 
the  reservoirs,  and  then  at  certain  times  they  are 
allowed  to  escape.  Of  course  if  the  same  amount  of  gas 
was  always  generated,  and  the  gases  were  allowed  to 
escape,  we  should  of  course  have  a  continuous  smell  in 
the  same  aggravated  form. 

8104.  Have  you  and  your  neighbours  taken  any 
step  to  pi'otect  yourselves  from  this  nuisance  ? — We 
first  of  all  close  our  windows. 

8105.  But,  I  mean,  have  you  taken  any  steps  with 
the  view  of  preventing  the  cause  of  them  ? — We  have 
inquired  into  the  matter,  and  we  find  that  the  smell 
comes  from  the  north  side  of  the  Thames. 

8106.  But  have  you  taken  any  steps  to  ascertain  the 
cause  of  the  smell ;  have  you  complained  to  the  local 
board  about  it? — We  have  petitioned  the  Board  of 
Works,  and  foi'med  deputations  to  the  Board  of  Works, 
and  we  have  sometimes  spoken  very  strongly  about  it, 
and  complained  of  it,  because  we  pay  rates  to  protect 
ourselves  from  local  evils,  and  we  thought  that  the 
board  was  to  blame  for  not  protecting  us  from  those 
evils. 

8107.  Do  you  live  under  a  local  board  ? — Yes. 

8108.  Have  they  taken  any  steps  to  protect  their 
constituents  ? — They  have  taken  certain  steps  from 
the  fear  of  our  deputations,  but  at  the  present  time 
tlie  law  renders  them  worthless,  Ijccausc  the  law  is 
defective. 


8109.  In  what  respect  do  you  think  the  law  is 
defective  ? — They  have  not  gone  into  the  details,  and 
they  say  generally  that  the  law  is  defective. 

8110.  (Viscount  3Iidlcton.)  Do  you  consider  that 
this  nuisance,  arising  from  smells,  has  been  on  the 
increase  or  on  the  decrease  ? — It  has  been  consider- 
ably on  the  increase. 

8111.  Especially  during  the  prevalence  of  certain 
winds  ? — Yes,  quite  so. 

8112.  Can  you  trace  them  to  any  particular  quar- 
ter ? — Yes.  We  have  had  a  man  appointed  by  our 
association,  who  has  been  on  the  look  out  ;  for  in- 
stance, he  has  taken  taken  the  currents  of  the  winds, 
and  has  himself  personally  traced  them  to  certain 
manufacturers. 

8113.  When  certain  winds  are  blowing,  do  you  find 
the  stench  worse  ? — Yes,  always. 

8114.  Can  you,  speaking  as  a  medical  man,  say 
what  odour  it  is,  or  is  there  any  particular  gas  that  is 
stronger  than  another  ? — They  are  the  usual  sul- 
phurous acids.  I  have  myself  tested  the  sulphurous 
gases  by  exposure  when  the  wind  has  come  from  a 
certain  direction,  and  I  have  found  that  the  vapour 
was  charged  with  lead. 

8115.  Did  you  detect  any  sulphuretted  hydrogen  ? 
— Yes,'a  good  deal, 

8116.  {Mr.  Stevenson.)  Is  the  man  coming  before 
us  as  a  witness,  whom  you  employed  for  the  purpose 
of  tracing  the  fumes  ? — Yes,  he  is  here. 

8117.  Is  there  a  medical  officer  of  health  in  the 
district  where  these  works  are  situated  ? — Y'es, 

8118.  Has  he  examined  into  the  matter  ?— Yes,  he 
has. 

8119.  Has  he  reported  to  the  local  board  ? — Yes. 

8120.  Shall  we  have  his  report  placed  before  us?  

I  am  not  aware  of  that.  I  understand  that  it  is  beyond 
our  district. 

8121.  As  the  medical  officer  of  health  of  your 
district  has  not  power  to  visit  the  works  in  that 
district,  have  you  taken  measures  to  get  the  medical 
ofHcer  of  that  district  to  make  the  investigation  which 
your  medical  officer  could  not  do  ? — No  ;  but  we  have 
sent  down  some  distinguished  men  as  experts,  such  as 
Dr.  Letheby. 

8122.  Did  the  medical  officer  of  health  visit  the 
district  and  make  a  report  upon  the  manufactories  ? — 
I  am  not  aware  that  he  did. 

8123.  Did  you  apply  to  the  Local  Government 
Board  in  London  representing  that  he  should  do  so  ? 
—Yes. 

8124.  What  was  the  result  of  your  application  ? — 
It  was  nil  from  Local  Government  Board,  and  nothing 
in  fact  has  been  done  ;  we  ai'e  subject  to  an  increased 
amount  of  nuisance,  and  nothing  whatever  has  been 
done  to  check  that  nuisance, 

8125.  (Professor  Roscoe.)  Will  Dr.  Lethcby's 
report  be  presented  to  the  Commissioners  ? — I  have 
no  doubt  it  will. 

8126.  Have  you  a  copy  of  that  report  — No;  but 
I  thiuk  our  secretary  has.  Dr  Letheby  and  many 
other  distinguished  men  liave  visited  the  factories  and 
traced  the  sources  of  the  nuisance.  No  doubt  our 
reports  will  bo  all  produced  by  our  secretary.  He 
says  that  he  has  produced  them. 


r>r.  W.  Carr. 
22  Eeb.  1877. 


39887. 


The  witness  withdrew. 
R  r 
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Richardson. 

22  Feb.  1K77 


Mr.  G.  B.  Richardson,  examined. 


8127.  {Chairman.)  You  reside  at    10,  Stainton 
Place,  Shooters  Hill  Road,  Blacklieath  ? — Yes. 

8128.  You  are  now  a  member  of  the  Greenwich 
Local  Board  of  Works,  and  have  represented  for  many 
years  that  board  at  the  Metropolitan  Board  of  Works  ? 
—Yes. 

8129.  In  the  latter  capacity  have  you  taken  any 
special  interest  in  the  question  of  nuisances  ? — Very 
much  so.  My  duties  at  the  Metropolitan  Board,  and 
my  duties  as  a  member  of  the  Local  Board  of  Green- 
wich have  necessitated  my  making  myself  acquainted 
with  all  those  matters.  It  has  been  my  duty  to  visit 
many  of  the  causes  of  the  nuisances  in  the  metropolis, 
and  to  take  special  notice  of  those  which  have 
affected  my  own  neighbourhood,  the  factories  on  the 
side  of  the  Thames. 

8130.  In  the  first  place,  do  you  confirm  what  other 
witnesses  have  stated  with  regard  to  the  amount  of 
nuisance  existing  in  the  neighbourhood  of  Blackheath  ? 
— It  has  been  very  severe  indeed,  but  I  cannot  agree 
with  the  last  witness  in  saying  that  it  is  an  increasing 
nuisance.  I  must,  in  justice  to  the  manufacturers, 
say  that  it  has  not  been  so  great  lately  as  it  was  some 
years  ago.  I  think  that  the  efforts  which  have  been 
made  to  stop  the  nuisance  have  been  effective  to  a 
very  considerable  extent ;  certainly  we  are  not  tor- 
mented to  the  same  extent  now  that  we  were  five  or  six 
years  ago  ;  I  should  say  that  the  vapours  have  been 
entirely  new  to  us  within  the  last  seven  or  eight  years, 
and  that  they  did  not  exist  before. 

8131.  The  manufactories  have  increased  consider- 
ably in  number  lately,  have  they  not  ? — Yes  ;  but  still 
I  think  they  do  a  good  deal  to  prevent  the  nuisances, 
so  that  they  do  not  recur  to  the  same  extent  as  they 
did  before. 

8132.  The  aggregate  amount  of  nuisance  from  a 
large  number  of  comparatively  well-managed  works 
might  exceed  the  amount  of  nuisance  from  a  small 
number  of  ill-managed  works  ? — Yes.  I  remember 
one  particular  occasion,  when  a  very  large  number  of 
people  were  gathered  together  at  a  ball,  at  the  Naval 
College,  at  Greenwich,  and  the  vapours  were  so  strong 
and  disagreeable  that  it  was  almost  impossible  to  bear 
them,  the  north-east  wind  that  was  blowing  bringing 
the  fumes  from  the  factories  on  the  other  side  of  the 
river. 

8133.  How  long  ago  is  it  since  that  happened  ? — 
Last  summer  12  months. 

8134.  In  the  part  of  Blackheath  where  you  live,  on 
Shooters  Hill  Road,  are  you  always  affected  in  the 
same  way  as  those  who  live  in  Lee  Park  ? — It  is 
according  to  the  wind,  just  as  it  blows ;  we  find  that  it 
is  very  variable,  but  it  depends  upon  the  wind.  You 
may  have  one  of  these  vapours  come  to  you  and  it  will 
last  for  a  quarter  of  an  hour,  and  then  it  is  gone,  but 
the  house  is  full  of  it,  and  unless  you  open  the 
windows,  back  and  front,  so  as  to  let  it  escape,  you 
have  it  in  the  house  for  hours,  and,  if  it  happens  in 
cold  weather,  it  is  very  disagreeable  to  have  to  open 
your  windows,  back  and  front. 

8135.  That  goes  on  still,  but  you  think  it  is  not  so 
bad  as  it  was  ? — It  is  not  nearly  so  bad  as  it  was. 

8136.  With  regard  to  the  remedy  for  this  nuisance, 
will  you  be  good  enough  to  state  what  your  opinion  is 
to  the  Commissioners  ? — I  think  that  the  diflBculties 
which  we  have  to  contend  with  now  are  supposed  to 
be  met  by  tlie  remedies  and  means  secured  by  the 
Public  Health  Act ;  and  I  do  not  know  whether  the 
attention  of  the  Commissioners  has  been  drawn  to 
them. 

8137.  Do  you  mean  the  power  with  regard  to  pro-  . 
ceeding  against  those  who  cause  nuisances  outside  your 

district  ?  Yes  ;  not  only  in  the  case  of  nuisances,  but 

in  the  case  of  noxious  trades.  I  am  going  to  quote  from 
the  PubUc  Health  Act,  from  the  115th  section,  which 
is  the  one  that  really  affects  us.  After  declaring  what 
are  offensive  trades,  the  114th  section  imposes  the  duty 
upon  the  local  authority  of  complaining  of  nuisances 
arising  from  offensive  trades,  and  then  the  115th  sec- 


tion says,  "  Where  any  house,  building,  manufactory, 
"  or  place  which  is  certified  in  pursuance  of  the  last 
"  preceding  section  to  be  a  nuisance,  or  injurious  to 
"  the  health  of  any  of  the  inhabitants  of  the  district 
"  of  an  urban  authority,  is  situated  without  such  dis- 
"  trict,  such  urban  authority  may  take  or  cause  to  be 
"  taken  any  proceedings  by  that  section  authorised  in 
"  respect  of  the  matters  alleged  in  the  certificate,  with 
"  the  same  incidents  and  consequences  as  if  the  house, 
"  building,  manufactory  or  place  were  situated  within 
"  such  district ;  so,  however,  that  summary  proceed- 
"  ings  shall  not  in  any  case  be  had  otherwise  than 
"  before  a  court  having  jurisdiction  in  the  district 
"  where  the  house,  building,  manufactory  or  place  is 
"  situated.  This  section  shall  extend  to  the  metro- 
"  polls  so  far  as  to  authorise  proceedings  to  be  taken 
"  under  it  by  any  nuisance  authority  in  the  metropolis 
"  in  respect  of  any  house,  building,  manufactory  or 
"  place  which  i ,  certified  as  aforesaid  to  be  a  nuisance, 
"  or  injurious  to  the  health  of  any  of  the  inhabitants 
"  within  the  area  of  their  jurisdiction,  and  is  situated 
"■  witliin  the  district  of  a  local  authority  under  this 
"  Act  ;  or  by  any  urban  authority  in  respect  of  any 
"  house,  building,  manufactory  or  place  which  is 
"  certified  as  aforesaid  to  be  a  nuisance,  or  injurious 
"  to  the  health  of  any  of  the  inhabitants  of  their  dis- 
"  trict,  and  is  situated  within  the  jurisdiction  of  any 
"  such  nuisance  authority.  In  this  section  '  nuisance 
"  authority '  means  the  local  authority  in  the  metro- 
"  polls  for  the  execution  of  the  Nuisances  Removal 
"  Act  for  England  1855,  and  the  Acts  amending  the 
"  same."  That  apparently  gives  us  all  that  we  I'equire, 
but  when  we  try  to  put  it  into  operation  it  is  found  to 
be  defective.  In  the  first  place,  we  have  no  power  of 
entry  to  those  places  where  a  nuisance  exists,  and  it 
is  very  difficult,  where  there  is  a  number  of  these 
factories  existing  close  together,  to  spot  the  particular 
factory  from  which  the  evil  comes.  Then,  again,  we 
are  met  with  this  difficulty,  that  when  we  think  we 
have  spotted  the  right  factory,  we  are  met  by  the 
words  in  the  114th  section,  at  the  top  of  the  page, 
which  are,  "  and  unless  it  be  shown  that  such  person 
"  has  used  the  best  practicable  means  for  abating 
"  such  nuisance,  or  preventing  or  counteracting  such 
"  effluvia,  the  person  so  offending  (being  the  owner  or 
"  occupier  of"  the  premises,  or  being  a  foreman  or 
"  other  person  employed  by  such  owner  or  occupier) 
"  shall  be  liable  "  to  a  certain  penalty.  We  are  sub- 
jected again  to  this  :  some  little  time  ago  we  went 
with  a  deputation  to  consult  with  the  West  Ham 
Local  Board,  urging  upon  them  to  take  some  proceed- 
ings against  those  factories  in  order  that  we  might  not 
continue  to  be  subjected  to  this  nuisance,  and  they 
defended  themselves  by  saying  that  the  Act  was  so 
defective  that  they  could  not  proceed  under  it,  that 
they  had  already  taken  proceedings  against  one  or  two 
manufacturers  before  the  local  bench  of  magistrates, 
but  they  brought  evidence  forward  to  show  that  they 
had  really  used  all  such  practicable  means  as  they 
knew  of,  and  consequently  the  attempt  to  convict  them 
failed.  And  not  only  so,  but  they  said  that  the  Act 
was  not  only  faulty,  but  they  were  absolutely  cast  in 
the  costs  for  attempting  to  convict  them.  The  West 
Ham  Local  Board,  under  tliese  circumstances,  did  not 
feel  that  they  could,  in  j  ustice  to  the  ratepayers,  pro- 
ceed against  other  persons. 

8138.  Your  objections  appear  to  be  two ;  one  is,  that 
with  respect  to  the  works  outside  your  district,  you 
have  no  power  of  entry  or  inspection,  and  therefore 
yoit  are  unable  to  supply  the  necessary  evidence  ;  and 
the  other  is,  that  even  supposing  you  had,  in  the  case 
of  the  boards  that  have  that  power  with  I'espect  to  the 
manufacturers  within  their  own  district,  they  fail 
because  they  are  unable  to  show  that  the  best  practi- 
cable means  have  not  been  used  ? — Yes. 

8139.  The  first  defect  could  be  very  easily  remedied, 
could  it  not?— I  asked  Mr.  Sclater-Booth  myself 
about  it.  I  saw  him  many  times  when  the  Bill  was 
passing,  and  I  asked  him  to  include  that  power  so  that 
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it  miglit  be  extended  to  us,  but  he  said  that  if  he  did 
that  the  Bill  would  be  lost  altogether,  and  that  he 
dared  not  do  it. 

8H0.  Supposing  that  objection  to  be  removed,  the 
Leo'islature  could  easily  put  that  right,  could  they  not  ? 
 I  think  they  ought  to  do  so. 

8141.  With  regard  to  the  second  objection,  do  you 
think  that  that  arises  from  a  want  of  knowledge  on 
the  part  of  those  who  inspect  the  works  as  to  the 
existence  of  better  practical  means,  or  not  ? — I  object  to 
these  terms  altogether,  "  and  unless  it  be  shown  that 
such  person  has  used  the  best  practicable  means  for 
abating  such  nuisance."  I  think  that  no  man  ought 
to  be  allowed  to  conduct  a  manufacturing  business  in 
any  place  for  his  own  personal  benefit,  so  as  to  cause 
a  nuisance  to  the  district,  and  to  reduce  the  value  of 
the  property  of  persons  round  him.  I  think  that  to 
allow  such  a  plea  as  that  which  is  sanctioned  here 
by  a  special  statute  is  something  contrary  to  good 
pohcy,  and  ought  not  to  be  the  law. 

8142.  You  have  laid  down  a  very  broad  principle  in 
very  general  terms  You  have  assumed  that  the  ei'ec- 
tion  of  works  of  this  nature  is  destructive  of  the 
property  in  the  neighbourhood ;  but  does  it  not  often 
happen  that,  instead  of  destroying  the  property  in  the 
neighbourhood,  they  rather  add  to  its  value  ? — I 
am  not  aware  of  any  particular  fact  of  that  kind 
except  as  to  the  immediate  property  upon  which  the 
works  may  be  situated.  It  is  clear  to  anyone  that 
a  certain  portion  of  the  property  in  the  parish 
of  West  Ham  has  improved  and  benefited  in  money 
value  by  the  erection  of  these  various  works  ;  but  if 
you  take  the  other  side,  the  annual  loss  incurred 
by  the  property  outside  the  immediate  parish  by  the 
construction  of  these  works,  and  money  out  this  loss, 
I  think  it  will  be  found  that  the  State  has  lost  very 
largely. 

8143.  Do  you  think  that  the  country  at  large  would 
be  a  gainer  if  all  the  works  on  the  banks  of  the  Tyne 

!  were  swept  away  ?-  I  would  not  go  so  far  as  that, 
j  8144.  Does  it  not  come  to  that  ? — From  the  evidence 
;  of  Dr.  Richardson,  which  was  given  the  other  day,  I 
I  thought  it  rather  went  upon  that  point  ;  he  said 
that  there  were  no  less  than  6,500  acres  of  land,  imme- 
I  diately  outside  Northwich,  which  were  more  or  less 
I  damaged  by  the  saltworks  at  Northwich  to  an  extent 
j  varying  from  ll.  to  25s.  an  acre, 

8145.  That  is  a  very  good  test.    He  stated  that  that 
was  due,  so  mainly  as  almost  to  be  called  entirely,  to 
the  sulpliurous  acid  generated,  not  by  the  salt,  but  by 
the  coal  smoke.    No  manufacture  can  be  carried  on 
without  the  use  of  coal,  neither  ironworks,  noi-,  in  fact, 
any  considerable  manufacture,  and  no  means  have 
been  discovered  of  intercepting  the  sulphurous  acid 
which  proceeds  from  the  coal  and  causes  damage.  Your 
argument  goes  to  this,  that  all  ironworks  and  all  other 
works  which  consume  coal  should  be  put  down  unless 
they  could  do  that  which  science  has  not  yet  enabled 
them  to  do  ? — I  do  not  quite  admit  the  point  you  start 
from,  namely  that  nothing  can  be  discovered  which 
will  prevent  these  nuisances  from  sulphurous  acid.  I 
have  been  into  these  works  in  the  metropolis ;  it  has 
been  my  duty,  as  a  member  of  the  Metropolitan  Board, 
to  go  into  several  factories,  and  amongst  them  the 
chemical    works   which   are   situate   at  Battersea, 
wherein  I   saw   the   whole   process   of  producing 
sulphuric  acid  going  on,  with  our  analytical  chemist, 
Mr.  Keates,  and  there  was  no  nuisance  arising  from 
it  at  that  time. 

8146.  You  misunderstand  me.  I  am  talking  about 
sulphurous  acid  evolved  from  coal,  and  what  I  say  is 
this,  not  that  science  may  not  discover,  but  that  it  has 
not  yet  discovered  any  means  of  neutralizing  the  ill 
effects  of  this  acid,  and  that  the  acid  has  been  shown 
to  be  the  cause  of  great  destruction  to  property.  Now, 
if  your  argument  goes  for  anything,  would  it  not  put 
down  all  works  which  consumed  coal  largely,  and 
tlierefore  generated  destructive  sulphurous  acid  ? — If 
you  can  prove  that  property  is  damaged  by  the  con- 
struction and  the  carrying  on  of  these  large  manu- 
facturing works,  and  that  compensation  ought  there- 


fore to  be  given  to  those  whose  property  is  destroyed,  Mr.  G.  B. 
then  you  would  soon  have  a  test.  Richatdson. 

8147.  That  is  to  say,  whether  the  value  of  those  _ 
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manufacturing  works  was  equal    to    the   property  " 
destroyed  ? — Just  so.  ^. 

8148.  What  you  have  just  enunciated  is  broadly 
that,  without  exception,  all  works  which  cause  nui- 
sances ought  to  be  suppressed  ? — No,  I  do  not  mean  to 
go  so  far  as  that.  I  mean  to  say  that  they  ought  not 
to  be  continued  without  compensation.  If  you  can 
compensate  for  the  damage  done,  then  let  the  works 
continue. 

8149.  There  is  nothing,  I  presume,  to  prevent  any 
person  whose  property  has  been  injured  from  obtaining 
compensation,  but  what  compensation  can  be  offered 
to  those  whose  lives  are  made  miserable  by  the  foulness 
of  the  vapours  they  have  to  breathe  ? — No  compensation 
can  be  made  to  them ;  all  tiiey  can  do  is  to  go  to  other 
neighbourhoods. 

8150.  Your  remedy  may  be  a  good  one  as  against 
the  injuries  to  property,  but  it  leaves  the  injuries  to 
domestic  comfort  untouched,  does  it  not  ? — Clearly  so. 

8151.  Assuming  what  I  am  afraid  we  must  assume, 
that  the  remedy  you  propose  in  its  full  breadth  is  one 
that  the  Legislature  woiild  not  adopt,  can  you  suggest 
anything  less  stringent  and  less  sweeping  ? — The  next 
remedy  is  that  these  works  should  be  put  under  proper 
regulations,  so  that  they  should  be  controlled  in  their 
manufactures  and  in  their  processes,  so  as  to  reduce 
the  evil  to  the  smallest  possible  extent ;  that  is  what 
we  try  to  do  in  the  metropolis.  I  have  placed  before 
the  Commission  the  byelaws  which  are  already  in 
force  with  regard  to  many  factories  within  the  metro- 
polis, or  I  will  hand  in  copies  if  the  Commissioners 
have  not  already  got  them. 

8152.  Can  you  state  as  to  how  many  and  as  to  what 
sort  of  factories  regulations  have  been  applied  and 
byelaws  passed  by  the  Metropolitan  Board  of  Works  ? 
— I  can  give  you  that  information.    With  regard  to 
slaughter-houses,  the  number  of  slaughter-houses,  I 
think,  in  the  Metropolis  was  1,600  or  1,700,  but  they 
have  been  reduced  under  the  operation  of  the  bye- 
laws we  have  made  to  between  1,200  and  1,300. 
In   respect   to   the   other   noxious   trades   in  th& 
metropolis  they  are  as  follows,  as  far  as  we  have 
got  them :  the  blood  boilers,  1 ;  blood  driers,  5  ; 
bone  boilers,  15;  fellmongers,  6;  catgut  makers,  11; 
knackers,  7  ;  manure  manufacturers,  27  ;  soap  boilers, 
34  ;  tallow  melters,  55  ;  tripe  boilers,  62  ;  and  the  sum 
total  is  223.    There  are  nine  difterent  classes  of  trades 
that  are  being  followed.    It  may  be  interesting  to  the 
Commission  to  know  that  we  are  now  proceeding 
under  the  Slaughter-houses  Act  to  bring  all  chemical 
works  under  the  operation  of  that  Act,  and  we  hope 
that  we  shall  be  successful  in  trying  to  do  so.    I  have 
a  paper  before  me  which  will  show  you  the  proceedings 
of   the  ]3oard  -with  reference  to  that  matter.  The 
Slaughter-houses  Act  gives  the  Metropolitan  Board, 
by  the  third  section,  power  to  declare  by  order  any 
business  to  be  offensive,  but  it  must  be  sanctioned 
by  the  Local  Government  Board.    It  says,  "  If  any 
"  person   establishes   anew   within    the    limits  of 
**  this    Act,   without    the   sanction   of    the  local 
"  authority,  the  following  businesses  or  any  of  them, 
"  that   is   to  say,  the   business  of  fellmonger,  or 
"  tripe  boiler,  or  slaughterer  of  cattle,  or  any  other 
"  business  which  the  local  authority  may  declare  by 
"  order,  confirmed  by  the  Local  Government  Board, 
"  and  published  in  the  '  London  Gazette,'  to  be  an 
"  offensive  business,  he   shall  incur   a  penalty  not 
"  exceeding    501.  in   respect   of  the  establishment 
"  thereof;  and  any  person  carrying  on  the  same  when 
"  establislied  shall  incur  a  penalty  not  exceeding  50/. 
"  for  every  day  during  which  he  so  carries  on  the 
"  same."    The  second  section  is  a  stronger  one. 

8153.  ( Viscount  Midleton.)  Does  that  extend  to 
businesses  which  are  already  in  existence  ? — Yes,  it 
extends  to  both  of  them — both  to  those  in  existence, 
and  to  those  which  may  be  established.  It  says  "  If 
"  any  person  establishes  anew  within  tb.e  limits  of 
"  this  Act,  without  the  sanction  of  the  local  authority, 

r  2 


316 


MINUTES  OP  EVIDENCE  TAKEN  BEFORE  THE 


Mr.  G.  B.  "  the  following  businesses  or  any  of  them,  that  is  to 
Richardson,  u  g^y^  ^jjg  business  of  fellmonger,  or  tripe  boiler,  or 
'2reb~j677  "  ^^^ug^teror  of  cattle."  Now  come  the  important 
'  "  ■  words  "  or  any  other  business  which  the  local  autho- 
"  rity  may  declare  by  order,  confirmed  by  the  Local 
"  Government  Board  and  published  in  the  'London 
"  Gazette,'  to  be  an  offensive  business,  he  shall  incur 
"  a  penalty  not  exceeding  501.  in  respect  of  the 
"  establishment  thereof  ;  and  any  person  carrying  on 
"  the  same  when  established  shall  incur  a  penalty  not 
"  exceeding  50Z.  for  every  day  during  which  he  so 
"  carries  on  the  same."  Then  the  fourth  section  say  s 
this,  "  The  local  authority  may  from  time  to  time 
"  make,  alter,  and  repeal'  byelaws  for  regulating  the 
"  conduct  of  any  businesses  specified  in  this  Act, 
"  which  are  for  the  time  being  lawfully  carried  on 
"  within  their  jurisdiction  and  the  structure  of  the 
"  premises  on  which  such  business  is  being  carried  on, 
"  and  the  mode  in  which  application  is  to  be  made  to 
"  the  local  authority  for  their  sancl-ioii  to  establish 
anew  any  busir/ess  under  this  Act."  Then  it  may 
be  interesting  to  describe  what  we  have  done  under 
that  Act,  The  catgut  manufacturer  is  not  mentioned 
in  the  statute,  and  there  are  other  businesses  which 
are  not  mentioned  in  the  statute,  but  we  proceed 
under  that  Act,  by  an  order  under  the  seal  of  the 
Metropolitan  Board,  to  declare  catgut  manufacture 
to  be  a  noxious  trade,  and  the  order  is  sent  to 
the  Local  Government  Board,  who  confirm  it  by 
a  gazette  notice,  and  when  it  has  been  so  con- 
firm(}d,  the  Metropolitan  Board  proceed  to  make 
byelaws  to  regulate  and  conduct  the  business  of 
a  catgut  manufacturer.  Those  byelaws  have  been 
before  the  Local  Government  Board,  and  they  have 
approved  of  them,  but  they  are  not  yet  absolutely 
sealed  by  the  Local  Government  Board,  they  are  wait- 
ing, and  in  a  few  days  they  will  be  sealed  and  become 
statute  law,  governing  the  conduct  of  the  business  of 
catgut  makers.  The  byelaws  are  advertised  for  a  month 
before  the  Local  Government  Board  can  approve  of 
them,  in  order  that  any  persons  who  may  feel  them- 
selves affected  by  them  may  notify  their  objection  to  the 
Local  Government  Board,  upon  Avhich  the  Local 
Government  Board  go  through  them  very  carefully 
indeed.  Perhaps  I  may  say,  with  regard  to  the  catgut 
business,  that  it  is  impossible  to  carry  that  business  on 
in  the  metropolis  under  these  byelaws,  it  cannot  be 
carried  on. 

8154.  (^Chairman.)  Do  you  expect  that  you  will 
receive  the  assent  of  the  Local  Government  Board  to 
those  byelaws  ? — Their  assent  has  been  received 
already,  and  the  only  conclusion  is,  that  these  are 
improper  businesses  to  be  carried  on  within  the  metro- 
polis.   These  trades  are  all  within  the  metropolis. 

8135.  Have  you  a  list  of  the  other  trades  as  to  which 
you  are  now  considering  the  advisability  of  passing 
Ijyelaws  ? — Yes  ;  but  I  will,  with  your  permission,  first 
mention  what  we  have  done  besides  that  just  in 
practice.  This  is  a  report  which  was  presented  by  a 
committee,  of  which  I  was  chairman,  to  the  Metro- 
politan Board,  with  reference  to  Messrs.  Wallace's 
chemical  works  : — "  Your  committee  consider  that  the 
"  gases  not  used  up  in  the  production  of  sulphuric 
"  acid  should  be  condensed,  and  any  gas  escaping 
"  condensation  should  be  conveyed  into  a  furnace  and 
"  there  destroyed  ;  and  they  are  of  opinion  that  except 
"  by  carelessness  or  accident  nuisance  would  not  arise 
"  from  that  source.  In  the  manufacture  of  sulphate 
"  of  ammonia,  the  ammoniacal  liquor  used  is  procui-ed 
"  from  the  London  Gas  Company's  Works,  about  half 
"  a  mile  distant,  and  is  pumped  into  pipes  at  the  gas- 
"  works,  and  so  conveyed  to  Messrs.  Wallace's  pre- 
"  mises,  where  it  undei'goes  treatment  with  sulphuric 
"  acid  for  the  conversion  of  the  ammonia  into  sulphate 
"  of  ammonia;  but  it  occasionally  happens  that  through 
"  accidental  causes  the  liquor  cannot  be  treated  at  the 
"  same  rate  at  which  it  is  pumped  from  the  gas- 
"  works,  and  as  it  is  largely  charged  with  sulphuretted 
"  hydrogen  gas,  it  then  causes  a  most  offensive  odour 
"  and  becomes  a  source  of  serious  nuisance.  The 
"  most  constant  nuisance  caused  at   the  works  of 


"  Messrs.  Wallace  appears  to  arise  from  the  discharge 
"  of  the  refuse  liquor  into  the  sewer  at  a  high  temper- 
"  aturs.  The  steam  or  vapour  from  this  liquid  rises 
"  through  the  sewer  gi'atings,  and  is  very  offensive ; 
"  the  liquid  also  carries  in  suspension  solid  matter 
"  which  is  deposited  in  the  sewer,  and  which  is  objec- 
"  tionable,  as  it  has  to  be  removed  at  the  public  cost. 
"  Your  committee  are  of  opinion  that  manufactures  of 
"  this  nature  are,  if  not  properly  conducted,  certain  to 
"  produce  a  nuisance;  that,  by  the  use  of  proper 
"  appliances,  and  the  exercise  of  great  care,  sucli 
"  nuisances  can  be  prevented  ;  and  that  it  is  therefore 
"  desirable  that  the  manufacture  should  be  subject  to 
"  regulation  and  official  supervision  in  order  to 
"  ensure  due  precautions  being  taken.  The  third 
"  section  of  the  Slaughter-houses,  &c.  Act  gives  power 
"  to  the  Board  to  declare  by  order,  sanctioned  by  tlie 
"  Local  Government  Board,  any  business  to  be  offeu- 
"  sive ;  but  as  the  businesses  named  in  the  Act  deal 
"  only  with  animal  matter,  it  is  a  question  whether 
"  this  power  extends  to  businesses  which  are  not  of 
"  a  cognate  nature.  An  intimation  has  been  received 
"  to  the  effect  that  the  president  of  the  Local  Govern- 
"  me^nt  Board  will  be  prepared  to  receive  an  order  in 
"  respect  of  any  trade  which  your  honourable  Board 
"  may  think  should  be  brought  within  the  operation 
"  of  the  Act."  Then  it  is  moved  by  myself,  "  seconded 
"  by  Mr.  Meaden,  and  resolved  and  ordered  as  follows : 
"  And  whereas  it  has  been  represented  to  the  Metro- 
"  politan  Board  of  Works  that  the  businesses  of  a 
"  manufacturer  of  mineral  acids  is  an  offensive  busi- 
"  ness,  and  ought  to  be  so  declared  by  the  Metropo- 
"  litan  Board,  as  the  local  authority  within  the  limits 
"  described  or  referred  to  in  section  12  of  the  said 
"  Act,  and  the  Board,  after  diie  consideration  and 
"  inquiry,  has  determined  to  make  an  order  accor- 
"  dingly  ;  now  the  Metropolitan  Board  of  Works,  as 
"  the  local  authority  named  and  specified  in  the  said 
"  Slaughter-houses,  &c.  (Metropolis)  Act  1874,  doth 
"  by  this  order  declare,  for  the  purposes  of  the  saiil 
"  Act,  the  business  of  a  manufacturer  of  mineral  acids 
"  to  be  an  offensive  business."  That  order  was  then 
made  and  sealed  with  the  common  seal  of  the  Board. 
It  has  not  yet  gone  to  the  Local  Government  Board,  as 
it  was  necessary  for  the  Board  to  obtain  further  evi- 
dence to  confirm  the  matter  in  reference  to  the  Local 
Government  Board,  but  it  will  proceed  to  the  Local 
Government  Board  in  the  course  of  a  week  or  a  fort- 
night's time.  Then  there  is  another  order  of  the  same 
kind  that  we  passed,  which  related  to  the  manufacture 
of  mineral  acids;  and  we  passed  another  one,  almost  iu 
the  same  terms,  as  to  the  manufacture  of  ammonia.  I 
should  say  that  all  this  was  done  with  the  co-operation 
and  advice  of  Mr.  Keates,  our  analytical  chemist,  wlio 
will  give  evidence  on  all  the  technical  questions.  It 
was  under  his  advice  that  we  divided  the  order  into 
these  two  heads,  one  the  "  manufacture  of  mineral 
acids,"  and  the  other  the  "manufacture  of  ammonia." 

8156.  Has  it  been  suggested  that  on  account  of 
some  apparently  unintentional  omission  in  the  Act  you 
had  not  the  power  of  proceeding  against  those  manu- 
facturers who  are  the  producers  of  mineral  acids? — 
There  is  a  clause  which  specifically  excepts  them  in  tho 
Nuisances  Removal  Act. 

8157.  It  takes  a  totally  different  course  altogether, 
as  was  stated  by  Mr.  Spencer  yesterday  ? — Under  the 
Nuisances  Removal  Act,  which  is  cairied  out  by  the 
local  boards,  chemical  works  are  exempted  ;  but  under 
the  Slaughter-houses  Act,  which  is  carried  out  by 
the  Metropolitan  Board,  endeavours  are  being  made 
to  deal  with  all  businesses  which  are  in  any  way 
offensive. 

8158.  Do  you  consider  that  you  have  ample  povrer 
to  pass  these  byelaws  ? — We  are  going  to  test  that. 
It  depends  upon  what  the  Local  Government  Board 
will  do. 

8159.  Have  you  byelaws  either  already  passed,  or 
which  are  proposed,  and  which  you  are  about  to  pass, 
in  respect  of  any  manufacture  which  may  be  called 
more  of  a  scientific  character ;  take  chemical  works, 
for  example  ? — We  have  not  gone  to  that  length  yet. 
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to  draw  up  byelaws  for  such  works,  we  have  not  got 
the  order  passed.  I  think  the  best  plan  will  be  to 
refer  you  to  the  byelaws  regulating  the  manure 
factories.  The  byelaws  with  regard  to  those  were 
drawn  up  after  I  had  visited,  with  Mr.  Keates  and 
some  other  members  of  the  Board,  several  manure 
factories,  more  especially  those  of  Messrs.  Gibbs 
and  Company. 

8160.  Did  you  say  that  the  Local  Government 
Board  had  intimated  their  opinion  that  tiie  words 
which  you  have  quoted  from  the  third  section  of  the 
Slaughter-houses  Act,  "  or  any  other  business  which 
"  the  local  authority  may  declare  by  order,  confirmed 
"  by  the  Local  Government  Board  and  published  in 
"  the  '  London  Gazette,'  to  be  an  offensive  business," 
included  trades  of  a  different  character  from  those 
which  are  mentioned  byname  in  the  Act  itself? — Yes. 
They  have  already  done  that,  and  we  have  got  those 
byelaws  confirmed. 

8161.  But  what  do  you  say  with  regard  to  trades 
of  another  character  ? — We  are  not  certain  upon  that 
point.  All  I  can  say  is,  that  we  have  made  representa- 
tions to  the  Local  Government  Board  upon  that  point, 
and  urged  upon  them  that  the  words  of  that  statute 
are  sufficiently  strong  (they  are  very  different  from  the 
Public  Health  Act)  to  include  any  business  that  emits 
noxious  vapours. 

8162.  Have  you  not  yet  received  an  answer  ? — We 
have  received  this  answer  ;  that  if  the  Board  will  make 
a  preliminary  order,  declaring  any  of  these  chemical 
businesses  to  be  noxious  under  that  Act,  they  will 
take  the  matter  into  consideration,  and  give  a  definite 
reply  whether  they  will  confirm  the  order  or  not ;  it 
is  not  yet  sufficiently  before  them  to  enable  them 
to  do  that-  In  answer  to  a  former  question,  with 
reference  to  the  byelaws  relating  to  the  more  scientific 
trades,  I  would  say  that  the  byelaws  for  the  manure 
factories  were  drawn  up  mainly  in  consequence  of 
what  we  witnessed,  when  we  went  to  Messrs.  Gibbs 
and  Company's  vitriol  and  manure  works,  Avhich 
are  just  outside  the  metropolis,  and  close  to  the 
Victoria  Docks. 

8163.  Were  they  a  model  of  good  management  ? — 
We  had  been  told  that  they  were  about  the  best 
managed  works  that  we  could  find,  and  we  asked  their 
permission  to  go  over  them,  which  they  gave  us,  and 
we  went  over  them  with  Mr.  Keates,  and  resultins: 
very  much  from  that  visit  were  those  byelaws.  What 
we  witnessed  there  was  this  :  they  were  bringing  in  a 
quantity  of  phosphates  which  had  arrived  from  Spain, 
and  they  had  tons  of  manui'e  to  grind,  and  coprolites, 
and  a  large  quantity  of  guano  ;  those  were  all  ground 
separately.  Upstairs  they  had  a  mixer,  and  they  took 
half  a  bag  of  this  and  half  a  bag  of  that,  and  put  it 
into  a  great  receiver,  and  there  was  a  mixer  mixing  it 
up ;  the  mixing  was  in  operation,  whilst  the  sulphuric 
acid  was  poured  into  it  ;  and,  immediately  connected 
with  the  place  of  mixing,  was  a  shaft  with  a  cen- 
trifugal fan  attached  to  it,  which  drew  all  the  air  away 
from  the  place,  so  that  as  we  stood  over  it  we  could 
not  detect  any  disagreeable  smell  from  it.  We  asked 
them  to  stop  the  operation  of  the  centrifugal  fan, 
and  the  moment  that  was  done  you  could  not 
breathe  in  the  place.  The  air  was  carried  by  this 
operation  under  the  fire-bars  of  the  furnace,  through 
the  fire,  and  there  consumed.  Then  when  that  was 
done,  the  product  was  turned  into  a  large  chamber 
which  was  airtight  to  dry,  and  there  was  a  shaft  hole 
at  the  top  pari;  of  this  room,  which  would  hold  some 
hundreds  of  tons,  and  was  bricked  up  on  all  sides; 
there  was  no  skylight  at  the  top.  The  air  from  this 
chamber  was  drawn  by  the  centrifugal  fan  into  the 
same  course  as  before  explained,  and  delivered  out 
under  the  fire-bars  of  the  furnace.  We  went,  as 
before  explained,  to  the  furnace,  and  there  you  could 
detect  the  same  scent.  We  believe  that  all  those 
vapours  that  were  so  thrown  off  from  the  mixing 
of  the  sulphuric  acid  were  amply  and  sufficiently 
removed,  so  as  to  prevent  them  becoming  a  nuisance. 
Then  with  regard  to  the  sulphuric  acid  which  they 
manufacture.    They  condense  the  vapours  from  the 
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sulphuric  acid  by  a  chamber  with  a  number  of  bars,      Mr.  G.  B. 
whether  of  wood  or  of  iron  I  forget,  and  with  water  Richardson. 
passing  through,  and,  as  those  vapours  were  condensed  ]?^b^877 
on  those  bars,  there  was  a  large  quantity  of  salt,  " 
like  sulphate  of  ammonia,  that .  remained ;  and  we 
were  assured  that  although  the  process  might  not  be 
entirely  perfect,  it  was  so  much  so,  that  no  great 
damage  could  arise  to  the  neighbourhood. 

8164.  You  were  satisfied  with  the  inspection  of  this 
process,  which  appeared  to  you  to  be  a  very  effective 
one,  but  are  you  certain  that  the  people  living  in  the 
neighbourhood  would  give  the  same  testimony  ? — The 
people  unfortunately  living  there  are  the  Messrs. 
Odams.  The  works  next  to  them,  Messrs.  Odams' 
works,  were  like  a  great  pandemonium,  nothing  but  a 
great  mass  of  smoke,  inside  and  outside  ;  but  Messrs. 
Gibbs'  works  were  a  sort  of  paradise  compared  Avith 
Messrs.  Od.ams'  works.  Messrs.  Odams'  works  were 
positively  dreadful.  Therefore  the  people  living  there 
have  the  disadvantage  of  the  other  works. 

8165.  What  you  have  done  is  to  take  Messrs. 
Gibbs'  works  as  an  instance  of  well-managed  works, 
and  to  insist  upon  the  regulations,  which  are  effective 
regulations  at  their  works,  being  carried  out  in  other 
works  ? — Y^es,  acting  under  the  advice  of  our  analytical 
chemist. 

8166.  Are  you  not  aware  that  the  best  system 
to-day  may  be  the  worst  10  years  hence  ? — Yes. 

8167.  Then  you  would  impose  upon  all  the  works 
in  the  district  a  system  which  you  believe  to  be  the 
best,  but  which  may  not  prove  to  be  so  ? — The  byelaw 
is  very  general  in  its  character.  "  Every  blood  boiler, 
"  bone  boiler,  manure  manufacturer,  soap  boiler,  or 
"  tallow  melter,  shall  cause  every  boiler,  mixer,  or 
"  other  vessel,  from  which  any  offensive  or  noxious 
"  vapour  or  gas  may  be  evolved  in  any  operation  or 
"  process  of  his  business,  to  be  properly  covered,  and 
"■  in  all  other  respects  to  be  so  constructed  and  used 
"  as  to  cause  all  such  vapour  or  gas  to  be  effectually 
"  conveyed  into  or  througli  a  furnace  fire,  or  other- 
"  wise  to  be  prevented  from  escaping  into  the  external 
"  atmosphere,"  leaving  him  to  provide  the  means.  We 
only  say  you  ought  to  do  it. 

8168.  If  you  are  only  satisfied  that  there  are  effec- 
tual means  ? — Yes,  if  it  is  possible  to  be  done. 

8169.  You  are  in  fact  by  these  words  doing  what 
is  done  in  fewer  v/ords  in  the  other  Act,  namely, 
compelling  them  to  adopt  the  best  practicable  means  ? 
— Yes  ;  it  is  compelling  them  to  do  it,  and  I  do  not 
think  the  Act  does  that. 

8170.  They  are  put  in  the  same  position  as 
works  Avliich  are  compelled  to  adopt  the  best  prac- 
ticable means  of  neutralizing  offensive  vapours  ? — Yes; 
we  say  you  can  do  so,  and  we  call  upon  you  to  do  so, 
and  if  you  do  not  do  so,  we  will  inflict  upon  you  a 
penalty  of  5/. 

8171.  My  fear  was  that  those  regulations  might 
possibly  compel  all  manufacturers  to  adopt  a  par- 
ticular process.  I  see  no  objection  to  the  byelaws  in 
the  form  in  which  they  have  been  prepared  ? — I  may 
say,  that  there  was  no  complaint  made  as  to  them. 
These  byelaws  were  advertised  twice,  at  a  period  of 
a  month's  interval,  before  they  were  confirmed  by  the 
Local  Government  Board  ;  first,  when  they  were  sent 
to  the  Local  Government  Board,  and  then  the  Local 
Government  Board  altered  them,  and  then  they  were 
advertised  again,  and  another  month  elapsed  before 
they  were  confirmed,  and  not  a  single  objection  was 
made  by  any  of  those  trades.  But  now  we  hear  that 
the  manure  factories  have  got  a  society  formed,  with 
a  chairman  and  secretary,  and  they  are  putting  their 
heads  together  to  try  to  drive  a  coach  and  horses 
through  those  byelaws. 

8172.  Has  not  the  publication  of  these  byelaws  led, 
not  to  the  adoption  of  a  better  process,  but  to  the 
formation  of  a  union  to  defy  them  ? — Yes;  it  is  a  pure 
question  of  money,  whether  the  maufacturers  will 
incur  sufficient  expense  to  prevent  the  nuisance  to 
the  persons  in  their  neighbourhood.  I  miiy  say  that 
we  shall  enforce  it  upon  all  within  the  metropolis,  and 
I  think  we  shall  be  successful.    Might  I  ask  you  to 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


Rlr.  G.  B.  allow  me  to  refer  back  to  what  I  was  saying  about 
Richardson.  Messrs.  Wallace's  works.  Speaking  of  those  words  in 
i2Feb  1877  statute  as  to  whether  they  have  taken  the  best 

'  ■    practicable  means,  "and  unless  it  be  shown  that  such 

"  person  has  used   the  best  practicable  means  for 
"  abating  such  nuisance  or  preventing  or  counteracting 
"  such  effluvia,"  I  would  say  that  what  we  witnessed 
when  we  went  to  Messrs.  Wallace's  works,  I  think, 
shows  more  than  anything  else  the  unadvisability  of 
continuing  such  words  as  those  in  the  statute.  When 
we  went  there,  they  did  not  know  that  we  were  coming, 
and  we  were  shown  all  over  the  works.    We  knew  that 
there  had  been  many  complaints  made,  but  there  was 
nothing  whatever  to  justify  any  complaint  that  we  could 
find.    We  asked  many  questions.    For  instance,  we 
asked  where  they  got  their  ammonia,  and  they  came 
and  showed  us  how  it  came  in  through  a  pipe  from  the 
London  Gasworks  ;  and  we  asked,  "  Do  you  always 
get  rid  of  the  gas  liquor  that  you  get  from  the  works  ?" 
and  they  said,  "We  do  ;  but  at  times  they  send  us  more 
than  we  want,  and  then  it  is  difficult  to  get  rid  of  it." 
I  said, "  What  do  you  do  with  it  ?  "  and  they  said, "  We 
are  obliged  to  let  it  out,  and  then  there  is  a  stink."  That 
occurs  nearly  every  month.    Those  are  evils,  do  what 
you  will.    You  may  have  the  best  arrangement  that 
can  be  made  in  any  one  of  these  factories,  but  these 
men  will,  in  order  to  relieve  themselves,  let  out  these 
noxious  matters,  and  then  the  neigbourhood  suffers. 

8173.  May  it  not  be  said  that  they  do  not  take  the 
best  practicable  means  to  adapt  the  amount  of  their  de- 
livery to  their  power  of  consumption  ?-It  is  not  possible 
for  any  factory  on  earth  so  to  arrange  their  proceedings 
that  they  can  always  send  out  the  quantity  that  may  in 
that  way  be  sent  into  them.    There  is  a  pipe  under- 
ground from  the  gasworks  to  the  factory,  and  the  gas- 
works must  get  rid  of  it,  and  if  the  factory  cannot 
use  it,  what  is  to  be  done  with  it  but  let  it  escape  ? 
Speaking  of  the  other  part  of  their  business,  the 
sulphate  of  ammonia  business,  \fe  found  that  they  let 
the  hot  boiling  water,  largely  impregnated  with  solid 
matter  in  suspension,  principally  go  into  the  sewers. 
I  think  the  lime  also  goes  into  the  sewers,  and  the 
sewers  are  really  filled  up  with  this  lime,  and  the 
consequence  was,  that  they  could  not  get  their  water 
away,  and  what  took  place  ?  Some  of  the  men  dis- 
charged a  quantity  of  pure  sulphuric  acid  down  the 
sewer,  in  order  to  get  rid  of  the  lime,  and  four  men 
belonging  to  the  Wandsworth  District  Works  were 
working  in  this  sewer,  they  saw  this  boiling  stuff 
coming,  and  they  made  a  rush  out  for  the  entrance, 
and  two  of  them  got  out,  but  the  other  two  were 
caught  by  the  fumes,  and  fell  down  in  the  sewer ; 
they  got  one  out)  but  the  fourth  man  was  killed.  An 
inquest  was  held,  which  sat  many  times  upon  that 
case,  for  the  purpose  of  inquiring  into  the  whole 
proceedings  at  Messrs.  Wallace's  works,  the  result 
showing  that  it  occurred  from  this  cause  ;  and  I  urge 
that  here  as  a  proof  of  the  necessity  of  these  works 
being  all  subjected  to  severe  and  continued  control 
and  regulation  as  to  the  conduct  of  their  business, 
for  unless  they  are  so  controlled  and  regulated  there 
is  no  security  either  to  the  lives  of  the  persons 
working  in  the  sewers,  or  to  the  comforts  of  the 
persons  living  in  the  neighbourhood. 

8174.  Supposing  in  spite  of  your  regulations  a 
nuisance  occasionally  arose,  whom  would  you  make 
responsible  for  it  ?^The  employer,  unhesitatingly  so. 
I  live  at  Blackheath,  and  I  came  down  by  a  Greenwich 
train  last  Friday  week  at  half  past  seven  in  the 
evening  ;  and  Messrs.  Hills  have  got  some  sulphate 
of  ammonia  works  close  to  the  Creek  Bridge,  and 
as  I  got  out  of  the  train  the  smell  was  frightful.  I 
thought  it  came  from  those  works,  and  I  asked  one  of 
the  men  at  the  station  where  the  smell  came  from, 
and  he  said  it  came  from  Messrs.  Hills'  works. 

8175.  You  would  make  the  employer  primarily 
responsible,  giving  him  the  power,  of  course,  to  proceed 
against  any  particular  workman  who  may  have  been 
the  cause  of  the  nuisance  ? — Yes.  If  you  do  not 
make  the  employers  responsible  you  will  not  succeed 
in  getting  rid  of  these  evils.   ^Messrs.  Hills'  works, 


I  am  convinced,  are  well  managed,  but  the  continuous 
smells  which  come  over  Greenwich  from  them  are 
something  dreadful;  they  are  close  to  the  Creek  Bridge, 
and  within  the  metropolis.  ' 

8176.  {Viscount  Midleton.)  As  I  understand  you, 
the  regulations  which  the  Local  Government  Board 
has  the  power  to  make  are,  or  will  be,  sufficient  to  stop 
nuisances  within  the  metropolis  ? — Excepting  so  far 
as  chemical  works  are  concerned,  if  we  do  not  get  the 
consent  of  the  Local  Government  Board  to  the  order 
that  we  have  passed,  declaring  that  class  of  business 
to  be  a  noxious  trade  under  the  Act. 

8177.  A  large  proportion  of  the  chemical  works  are 
already  under  the  Act  of  1874,  are  they  not  ? — Outside 
the  metropolis. 

8178.  Does  not  the  Act  take  effect  within  the 
metropolis  ?--The  Nuisances  Removal  Act  takes  effect 
within  the  metropoHs.  The  Public  Health  Act  does 
not  affect  the  metropolis.  There  is  separate  legislation 
for  the  metropolis  altogether. 

8179.  The  effect  of  the  removal  of  these  trades 
from  the  metropolitan  area  is  to  send  them  somewhere 
else,  is  it  not  ? — ^Yes ;  but  we  do  not  wish  to  remove 
them,  except  such  lousinesses  as  catgut  manufactories, 
which  are  unsuited  to  be  in  any  place  where  there  are 
a  large  number  of  people ;  we  do  not  wish  to  remove 
them.  ^  The  principle  that  we  start  with  is  this,  that 
we  believe  all  these  manufactories  may  be  so  regulated 
and  controlled  that  they  may  not  be  injurious  to  the 
neighbourhood  in  which  they  are  situated,  and  yet 
that  they  may  be  satisfactorily  and  profitably  carried  on. 

8180.  With  regard  to  the  area  immediately  to  the 
north  of  the  river,  and  opposite  to  Greenwich,  are 
there  any  complaints  made  from  the  district  which  lies 
on  the  north  side  ? — There  are  complaints  made.  That 
area  comprises  West  Ham  and  East  Ham  and  then  it 
goes  on  to  Barking. 

8181.  When  the  wind  blows  from  the  south-west, 
or  south,  I  presume  they  get  as  much  of  the  smell  as 

you  do  when  the  wind  blows  from  the  north  ?  Yes, 

only  the  population  is  very  sparse  over  here  {'pointing 
to  the  map),  but  here  it  is  very  densely  populated.  In 
Stratford,  the  mass  of  people  are  the  working  classes, 
and  tradesmen  living  on  the  custom  of  the  men  who 
are  engaged  in  these  works,  and  therefore  it  is  not 
their  interest  to  complain. 

8182.  Are  any  complaints  made  from  the  neighbour- 
hood of  Blackwall  ? —  Yes,  all  the  people  living  here 
{pointing  to  the  map)  will  complain  just  as  much  as 
others  there  within  our  district ;  they  all  complain  of 
these  smells  in  that  neighbourhood. 

8183.  When  you  get  near  Erith  there  is  a  very  large 
population  growing  up,  is  there  not? — Yes,  it  is 
growing  up  very  much. 

8184.  Are  you  aware  whether  they  com^slain  of  the 
smells  from  these  manufactories  ? — Not  only  do  thoy 
complain  of  those  factories,  but  they  also  complain  of 
factories  that  they  have  themselves  in  their  own  neigh- 
bourhood. I  may  say  that  at  the  present  time  there 
are  proceedings  going  on  at  Maidstone  in  respect 
of  some  cement  works  belonging  to  Mr.  White  at 
Greenhithe. 

8185.  You  are  of  opinion,  I  think,  that  the  nuisance 
has  not  been  on  the  increase  ? — Yes,  I  decidedly  think 
so.  We  have  not  suffered  to  the  same  extent  lately 
as  we  did  two  or  three  years  ago. 

8186.  If  there  was  an  efficient  system  of  control 
you  think  it  might  be  obviated  either  altogether  or 
almost  so  ? — Quite  so. 

8187.  With  regard  to  the  ammoniacal  liquor  I 
suppose  that  that  can  only  be  utilized  within  a  reason- 
able distance  of  the  place  where  it  is  produced  — I 
think  I  may  say  that  it  has  for  years  past  been  con- 
veyed generally  in  sealed  barges  ;  it  is  one  of  the  most 
powerful  agents  for  producing  noxious  evils  that 
there  is,  but  it  has  generally  been  carried  about  in 
sealed  barges. 

8188.  Have  not  great  objections  been  made  to  the 
employment  of  that  means  of  transport  — We  have  a 
good  deal  of  it  in  our  neighbourhood,  lliose  works 
that  I  spoke  of,  belonging  to  Messrs.  Hills,  used  to 
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have  sealed  barges  that  brought  the  gas  liquor  up  the 
creek,  and  discharged  it  by  pumps  brought  into  the 
barges,  so  that  none  of  the  liquor  should  escape  out- 
side, from  which  it  was  pumped  into  their  great 
cisterns. 

8889.  If  that  is  so,  would  it  not  obviate  the  objec- 
tion which  you  stated  with  regard  to  this  ammoniacal 
Mquor,  that  occasionally  there  was  more  than  could  be 
utilized  ? — Yes,  if  it  was  conveyed  in  that  way. 

8190.  If  there  were  sealed  barges  available  for  any 
surplus  liquor,  might  it  not  be  carried  away  by  some 
auxiliary  means  ? — Yes  ;  but  Messrs.  Wallace's  works 
are  not  near  the  water,  and  the  liquor  is  brought  by  a 
pipe  from  the  gasworks  to  their  factory. 

8191.  How  far  are  their  works  from  the  river? — 
They  are  three-quarters  of  a  mile  from  the  river. 

8192.  With  regard  to  Messrs.  Wallace's  works,  are 
they  in  the  centre  of  a  very  rapidly  increasing  popu- 
lation ? — Yes. 

8193.  Is  it  within  your  knowledge  that  the  popu- 
lation of  the  parish  of  Battersea  has  more  than  doubled 
in  the  last  15  years  ? — Yes. 

8194.  And  that  building  is  still  going  on  very 
extensively  indeed  ? — Yes. 

8195.  Therefore  Messrs.  Wallace's  works  are  in  the 
middle  of  what  will  be  a  dense  centre  of  population  ? 
— Yes ;  I  should  say  that  possibly  Messrs.  Wallace's 
works  have  been  the  subject  of  the  greatest  complaint 
at  the  Wandsworth  Local  Board  of  Works  ;  and  in 
consequence  of  that,  although  Mr.  Wallace  is  a  member 
of  the  local  board,  so  strongly  do  the  members  of  that 
board  feel  the  difficulties  under  which  they  have  been 
placed,  and  the  evils  of  Messrs.  Wallace's  works,  that 
they  have  passed  an  order,  and  the  clerk  of  that  board 
is  now  proceeding  against  Messrs.  Wallace  by  indict- 
ment at  the  quarter  sessions  for  the  way  in  which  they 
have  conducted  their  business,  and  the  nuisance  they 
create.  They  have  no  other  remedy  but  that,  which  is 
veiy  expensive. 

8196.  With  regard  to  the  danger  which  is  occa- 
sioned, you  divided  if  into  two  heads  ;  the  first  was  the 
damage  that  was  done  to  property,  for  ^yhich  you  con- 
sider compensation  ought  to  be  obtained  ? — Yes. 

8197.  Have  you  considered  how  that  compensation 
is  to  be  obtained  by  individuals  ? — I  have  not  gone 
into  the  details,  but  I  think  it  would  be  easy  to  ascer- 
tain the  value  of  the  damage  done  ;  for  instance,  if  I 
cannot  let  my  house  for  10/.  a  year  or  more. 

8198.  I  do  not  mean  that,  but  how  can  you  obtain 
compensation.  For  instance,  here  is  a  conglomeration 
of  factories  {^pointing  to  the  map) ;  how  are  you  to 
single  out  the  factory  that  does  the  damage? — You 
cannot  do  that,  it  is  almost  impossible  to  deal  with  a 
case  of  this  kind;  I  think  that  there  is  no  other  remedy 
for  it  but  regulating  and  controlling. 

8199.  I  think  you  admitted  in  the  second  instance, 
with  regard  to  the  damage  to  comfort  and  to  health, 
that  there  was  no  remedy  but  for  the  people  to  leave 
the  neighbourhood  ? — Yes. 

8200.  Is  there  any  remedy  in  the  way  of  compensa- 
tion where  you  have  a  large  nest  of  factories,  and  you 
cannot  single  out  the  one  that  does  the  damage  ?— No ; 
I  think  the  difficulty  is  almost  one  that  you  cannot 
deal  with  at  all,  and  therefore  I  say  that  they  ought 
to  be  controlled,  and  that  the  Legislature  ought  to 
provide  that  power  of  control. 

8201.  Have  you  gone  into  the  provisions  of  the 
Alkali  Act  of  1874?— No. 

8202.  Then  you  do  not  know,  I  presume,  the  system 
of  inspection  that  is  carried  out  ? — I  know  that  there 

'  are  inspectors  employed  by  the  Government,  but  as  a 
member  of  the  Metropolitan  Board  I  have  always  been 
opposed  to  that  principle,  and  always  shall  be  opposed 
to  it. 

8203.  If  that  is  the  case  how  would  you  work  this 
system  of  control  outside  the  metropolitan  area  ? — If 
the  West  Ham  Local  Board  will  not  do  their  duty, 
and  the  Legislature  give  the  board  sufficient  power,  or 

I     the  same  power  that  they  give  to  the  boards  in  the 
I     immediate  neighbourliood  of  Greenwich  and  Plumstead, 
the  Bonrd  of  Works  would  be  enabled  to  intervene  if 
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they  neglected  to  do  their  duty  ;  that  is  the  ^only  means,  Mr.  G.  B. 
I  tliink,  by  which  it  could  be  done.  It  is  only  because  Hichardson. 
we  have  not  sufficient  power;  if  we  had  the  power  we  Feb  1877 
should  soon  control  all  of  tbem.  ' 

8204.  I  suppose  you  would  leave  the  optional  control 
of  these  noxious  works  in  the  hands  of  the  local  board  ? 
— First  in  the  hands  of  the  local  board  of  works,  but  I 
should  prefer  to  place  it  in  the  hands  of  the  Metro- 
politan Board  of  Works,  because  I  think  that  they 
would  more  usefully  exercise  this  power  than  any  other 
body. 

8205.  But  the  Metropolitan  Board  could  only 
exercise  the  power  over  a  limited  area,  and  the  more 
the  regulations  of  the  Metropolitan  Board  were  carried 
out,  the  further  off  I  presume  yoti  would  drive  these 
trades? — Yes;  the  Metropolitan  Board  coidd  only 
exercise  any  authority  which  they  possessed  under 
such  a  clause  as  this,  where  it  affected  the  metropolis ; 
if  it  ceased  to  affect  the  metropolis,  the  Metropolitan 
Board  would  have  no  interest. 

8206.  Lender  what  control  would  you  put  those 
trades  that  moved  away  ? — I  think  the  local  autho- 
rities and  the  boards  of  guardians  of  the  different 
districts  are  the  authorities,  under  this  Act. 

8207.  Do  you  think  that  the  individual  boards  of 
guardians  would  employ  inspectors  who  were  suffi- 
ciently qualified  ? — Every  board  of  guardians  has  got 
its  officer  of  health,  under  the  Public  Health  Act,  and 
they  are  called  upon,  or  asked  to  undertake  the  duty 
where  there  are  offensive  trades. 

8208.  Do  you  think  that  the  control  and  inspection 
of  works  of  the  size  and  character  which  you  liave 
described,  and  which  must  require  the  expenditure  of 
a  large  amount  of  capital,  coidd  be  adequately  carried 
out  by  such  officers  as  are  at  the  disposal  of  local 
boards  of  health,  or  boards  of  guardians  ?• — I  think 
so,  if  the  boards  of  guardians  were  prejoared  to  do 
their  duty.  There  is  a  large  amount  of  property  in 
the  neighbourhoods,  near  these  works,  over  which 
they  exercise  their  injurious  influence,  but  the  boards 
of  guardians  are  not  so  ready  as  they  ought  to  be  to 
intervene. 

8209.  Supposing  them  to  be  prepared  to  do  their 
duty,  have  they  the  means  in  their  hands  of  carrying 
out  sucli  a  system  of  inspection  and  control  as  you 
would  advocate  ? — I  w^ill  assume  that  the  same  course 
is  pursued  as  under  the  Slaughter-houses  Act  ;  there  is 
a  body  of  guardiiins  with  a  medical  officer  of  health, 
who  is  competent  to  advise  the  board  of  guardians  as 
to  what  is  desirable  to  be  done,  and  the  clerk  is  their 
legal  adviser ;  surely  with  a  power  to  make  byelaws, 
and  a  Local  Government  Board  to  approve  them,  those 
officers  could  enforce  those  byelaws. 

8210.  Is  that  the  case  with  local  boards  of  guar- 
dians ? — Yes,  that  is  entirely  the  case  all  through  the 
metropolis  under  this  very  Act,  and  it  is  the  case  all 
over  England. 

8211.  (^Chairman.)  You  just  now  stated  very  signi- 
ficantly that  the  Metropolitan  Board  had  Mr.  Keates  at 
its  elbow,  and  you  referred  to  the  proceedings  taken 
by  the  Wandsworth  Board  of  Guardians  against 
Messrs.  Wallace  in  connexion  with  works  conducted 
on  a  scientific  principle,  but  do  you  suppose  tliat  other 
boards  can  always  luive  a  Mr.  Keates  at  their  elbow  ? — 
They  have  a  medical  officer  of  health,  and  he  must 
be  assumed  to  be  equal  to  his  duties. 

8212.  But  he  would  have  to  be  properly  educated, 
would  he  not,  for  the  purpose  ? — Yes,  I  think  lie  ought 
to  be  sufficiently  educated. 

8213.  And  then  his  duties  would  require  very  con- 
siderable extension  and  addition,  would  they  not  ? — 
He  would  require  no  doubt  more  pay. 

8214.  But  he  would  have  to  be  educated,  would  he 
not?— Yes. 

8215.  {Viscount  Midleton.')  There  is  one  point  with 
regard  to  the  exit  for  this  ammoniacal  liquor  at  Messrs. 
W allace's  woi-ks ;  where  does  it  go  ? — We  did  not  find 
that  out,  but  we  think  it  goes  into  the  sewer.  We 
could  not  trace  it,  but  we  believe  that  it  does. 

8216.  Where  does  the  sewer  empty  itself? — Into 
the  main  drainage  system  of  the  metropolis.    That  is 
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Mr.  G.  B.  where  those  men  were  to  whom  I  have  referred,  but  they 
Richardson.     were  not  injured  by  the  gas  hquor  ;  they  were  injured 

  by  positively  pure  sulphuric  acid  being  put  into  the 

22  Feb.  1877.    gewer,  and  sulphuretted  hydrogen  being  generated 
by  the  action  of  the  lime. 

8217.  They  were  suffocated  by  the  gases  ? — "Y  en,  by 
the  gases  created. 

8218.  Something  must  have  been  let  into  the  sewer  ? 

 Yes,  they  admitted  that  sulphuric  acid  was  put  in  ; 

the  men  admitted  that  they  did  that. 

8219.  Can  you  give  us  any  idea  with  regard  to  the 
amount  of  population,  upon  this  area  of  55  acres, 
around  Greenwich  ? — The  population  of  Greenwich  is 
45,000,  the  population  of  Woolwich  is  about  30,000, 
the  population  of  Plumstead  is  about  30,000,  and  then 
there  is  Charlton,  and  the  parts  round.  I  should  say 
from  130,000  to  150,000,  including  Blackheath. 

8220.  {Mr.  Stevenson.)  With  regard  to  the  am- 
moniacal  liquor,  it  is  a  necessary  product  of  gasworks, 
is  it  not  ? — Yes. 

8221.  And  must  be  treated  somewhere? — Yes. 

8222.  If  the  gasworks  did  not  supply  it  to  the 
chemical  manufactories,  it  would  be  a  great  nuisance 
elsewhere,  would  it  not? — Yes. 

8223.  Are  we  to  understand  that  that  ammoniacal 
liquor  is  produced  iu  very  irregular  quantities  ? — I  am 
not  sufficiently  acquainted  with  the  manufacture  of  gas 
to  say  that,  but  I  think  they  have  special  means  of 
storing  it,  so  that  they  need  not  send  it  away  in  such  a 
very  irregular  quantity,  except  under  pressure. 

8224.  It  must  be  a  very  exceptional  case  in  which 
it  is  deliberately  run  down  a  sewer,  considering  its 
value?  — Yes;  I  have  been  told  that  at  Messrs. 
Wallace's  works  it  generally  occurred  about  once  a 
month. 

8225.  Am  I  to  understand  that  by  the  regulations 
for  Avhich  you  seek  the  sanction  of  the  Local  Govern- 
ment Board  you  take  power  to  prevent  the  establish- 
ment of  any  new  -Avorks  ? — Except  under  the  authority 
of  the  Metropolitan  Board. 

8226.  You  take  power  to  prevent  the  establishment 
of  any  new  works  ? — Yes. 

8227.  If  you  exercised  that  authority,  it  would  give 
a  monopoly  to  existing  works,  would  it  not  ? — That  is 
a  characteristic  of  the  statute  ;  it  gives  a  positive  com- 
mon law  right  to  the  existing  number  of  persons  carry- 
ing on  trades.  When  that  Act  was  passed,  no  new 
business  could  be  established  without  the  consent  of 
the  Metropolitan  Board. 

8228.  Has  the  Metropohtan  Board  now  the  power 
of  saying  whether  a  new  work  can  be  established  or 
not  ? — Yes ;  not  a  slaughter-house  can  be  established 
without  the  authority  of  the  Metropolitan  Board. 

8229.  Do  you  think  that  manufacturers  of  chemical 
mauures,  which  require  some  millions  of  capital  to 
carry  them  on,  would  be  willing  to  have  their  works 
placed  under  the  Local  Government  Board,  or  small 
local  boards  throughout  the  country  ?  — That  is  rather 
a  difficult  question  to  answer.  All  I  can  say  is  that 
the  Legislature  has  done  so  with  regard  to  the  metro- 
polis, and  I  think  if  it  has  done  so  with  regard  to  the 
metropolis  it  may  do  the  same  vi'ith  respect  to  other 
places,  but  it  has  not  done  so  as  yet. 

8230.  Your  desire  is  that  any  medical  officer  of  health 
of  any  district  should  have  the  power  of  entering  any 
manufactory  in  any  other  district  ? — That  is  to  say,  if 
there  is  a  nuisance  from  that  factory  Avhich  extends 
over  the  district  of  Avhich  he  is  the  medical  officer  of 
health. 

8231.  You  would  give  the  medical  officers  a  roving 
commission  to  go  anywhere  they  liked  ? — Yes,  whei'e 
their  district  suffered  from  any  nuisance  which  was 
injurious  or  a  discomfort  to  the  people. 

8232.  I  think  you  stated  that  that  power  was  dis- 
tinctly refused  by  the  Government  when  you  asked  for 
it  ?  —Yes,  the  power  of  entry  was ;  Mr.  Sclater  Booth 
refused  to  put  it  into  the  Bill. 

8233.  It  would  seem  that  a  very  great  step  in 
advance  was  taken  when  outside  authorities  were  em- 
powered to  commence  prosecutions  ? — Yes  ;  that  was 
a  very  great  step  in  the  matter. 


8234.  Are  you  really  of  opinion  that  a  great  many 
of  the  men  who  are  appointed  medical  officers  of 
health  throughout  the  country,  sometimes  at  a  salary  of 
5/.  and  10/.  a  year,  village  doctors  for  instance,  are 
competent  men  to  be  entrusted  with  the  very  difficult 
question  of  saying  whether  a  large  manufacturing  in- 
dustry is  conducted  in  the  best  possible  manner  ? — I 
do  not  think  there  is  any  medical  man  who  would  take 
such  a  salary.  I  doubt  whether  you  would  find  such 
a  case  as  that  in  the  country.  He  must  be  a  qualified 
medical  man,  and  must  have  passed  his  examination, 
and  he  must  also  be  a  man  of  education. 

8235.  Is  not  that  a  very  different  thing  from  having 
such  a  knowledge  of  the  science  of  manufactures  as  to 
be  able  to  give  evidence  upon  so  important  a  question  ? 
— I  think  that  if  the  Act  required  that  any  gentleman 
of  that  kind  should  be  so  educated,  it  would  very  soon 
be  found  that  the  necessary  thing  would  follow,  that 
he  would  educate  himself  up  to  it. 

8236.  You  mention  in  the  printed  notes  before 
me,  that  you  have  satisfied  yourself  that  all  these 
businesses  might  be  usefully  and  beneficially  regulated 
so  as  to  prevent  the  escape  of  noxiovis  vapours,  but  a 
little  further  down  you  seem  to  express  an  opinion 
that  I  cannot  reconcile  with  the  first  statement, 
namely,  that  you  would  repeal  the  provision  that 
those  works  are  to  be  carried  on  according  to  the 
best  known  means  for  preventing  the  nuisance  com- 
plained of? — Yes  ;  I  expressed  that  opinion  on  account 
of  what  I  have  said  before,  that  I  look  upon  that  as  a 
plea  to  excuse  any  misconduct  that  may  take  place  in 
the  conduct  of  these  works,  and  which  is  always  attri- 
buted to  the  men  and  not  to  the  manufacturers. 

8237.  Will  you  be  kind  enough  just  to  look  at  your 
own  statement  {handing  the  same  to  the  witness)  ? — 
What  I  intended  to  convey  by  this  was,  that  that  clause 
in  the  statute  was  made  use  of  to  defend  misconduct  on 
the  part  either  of  the  employer  or  of  his  men,  when  it 
was  very  difficult  for  the  person  complaining  to  find 
out  which  it  was ;  it  was  always  attributed  to  the  men 
when  it  might  be  attributable  to  the  employer's. 

8238.  You  are  saying,  with  a  view  to  the  repeal  of 
a  certain  provision,  that  that  provision  excuses  a  manu- 
facturer who  can  prove  that  he  has  emploj'cd  the 
best  known  means  of  preventing  a  nuisance.  Would 
you  convict  a  manufacturer  who  could  prove  that  ? — 
My  opinion  about  it  is  this,  that  in  the  case  of  a  manu- 
facturer who  cannot  conduct  his  business,  which  is 
carried  on  for  his  own  personal  advantage  and  benefit, 
Avithout  committing  so  serious  a  nuisance  as  to  damage 
other  people's  property,  I  think  the  statute  law  should 
not  allow  him  to  caiTy  on  that  business.  There  may 
be  differences  between  the  classes  of  works  which  wo 
witness  within  the  metropolis,  and  those  which  may 
be  existing  outside  the  metropolis,  some  of  them  being 
very  large  and  having  an  immense  amount  of  capital 
invested  in  them.  I  do  not  mean  to  say  that  one 
can  express  the  same  opinion  with  regard  to  them ; 
but,  dealing  with  those  businesses  existing  in  the 
metropolis,  the  opinion  we  have  formed  is  that  very 
many  of  them  may  be  beneficially  and  usefully 
regulated.  We  require  it  absolutely  to  be  done.  We 
say,  in  the  metropolis,  if  you  do  not  do  it,  you  are 
subject  to  a  penalty  of  51. ;  but  the  law  says,  outside 
the  metropolis,  if  you  can  show  that  you  adopt  the 
best  possible  means,  that  shall  be  a  plea  by  which  you 
Avill  get  fi'ee  from  all  penalty. 

8239.  {Chairman.)  You  would  throw  upon  them 
the  responsibility  of  showing  that  they  do  adopt  the 
best  practicable  means,  but  would  it  not  be  competent 
to  the  parties  on  the  other  side  to  call  a  skilful  witness 
to  show  that  there  were  better  means  that  might  be 
adopted  than  they  used,  and  therefore  would  not  the 
magistrate  be  bound  to  say  that  they  were  not  using 
the  best  practicable  means  ? — If  you  read  this  bye- 
law,  you  will  find  that  it  is  to  this  effect,  that  if  we  can 
sliow  by  our  witnesses  that  any  manufacturer  had 
allowed  any  noxious  vapour  to  escape,  he  would  be 
subjected  to  that  penalty.  It  would  be  of  no  use  for 
him  to  say  that  he  had  done  everything  he  could  to 
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prevent  the  escape  of  effluvia,  and  could  not  help  it, 
that  would  be  no  answer  to  that  byelavv. 

8240.  (^Earl  Percy.)  You  have  spoken  about  the 
injury  done  to  the  value  of  property  in  this  district, 
can  you  give  us  any  statistics  with  regard  to  those 
gases  ? — No ;  it  is  impossible  to  give  you  any  statistics 
with  the  enormous  amount  of  property  that  there  is, 
and  the  large  value  of  house  property.  As  to  the 
damage  that  may  bo  done,  that  of  course  is  a  mere 
matter  of  opinion. 

8241.  You  have  said  that  although  the  nuisance 
may  be  great  in  reference  to  the  injury  that  may  be 
done  to  agricultural  property,  yet  that  on  the  whole 
property  increases  in  value  from  its  proximity  to  manu- 
factories ? — That  is  not  so  with  that  which  is  of  a 
residential  character.  At  Woolwich  there  are  no  manu- 
facturers, nor  at  Blackheath,  nor  at  Charlton.  There 
are  residential  places  for  gentlemen  having  their 
business  in  London,  they  come  there  to  reside,  and  if 
you  subject  them  continually  to  these  nuisances  they 
go  elsewhere,  and  the  property  remains  unlet  or  else 
it  is  let  at  a  very  different  price,  and  there  is  a  clear 
depreciation  in  the  value  of  the  property. 

8242.  When  you  say  it  is  a  matter  of  opinion,  you 
mean  to  say  the  actual  amount  may  be  a  matter  of 
opinion,  but  that  the  value  of  the  property  has  on  the 
whole  decreased  ? — There  is  no  doubt  about  it.  If 
people  will  not  come  to  the  neighbourhood  it  must 
decrease.  If  people  come  to  know  that  we  complain 
of  these  nuisances  by  seeing  it  in  the  papers  it  prevents 
them  from  coming. 

8243.  You  spoke  of  the  great  confidence  you  had  in 
the  Local  Government  Board,  and  it  appeared  to  me 
that  a  good  deal  of  your  evidence  pointed  to  this,  that 
local  bodies  do  not  perfoi'm  their  duty  ? — To  a  certain 
extent  it  is  so  ;  there  is  no  doubt  about  it.  For  instance, 
if  you  take  the  West  Ham  Local  Board,  they  derive  a 
very  large  portion  of  their  rates  from  these  factories, 
and  we  all  know  that  the  nature  of  man  is  such  that  it 
is  undesirable — or  at  any  rate,  they  have  got  their  repre- 
sentatives on  the  board,  and  it  is  not  particularly  sur- 
prising that  they  should  be  a  little  inclined  to  wink  at 
things  that  take  place,  and  that  they  are  not  over 
anxious  to  look  at  the  Act  very  strictly.  We  have 
appointed  a  deputation  to  wait  upon  them,  and  have 
urged  them  to  do  their  duty  under  the  Act,  but  they 
have  given  excuses  and  reasons  for  not  doing  so. 

8244.  Does  not  that  point  rather  to  the  necessity  of 
centralisation  in  this  matter  ? — I  dare  say  that  cen- 
tralization may  be  necessary,  but  it  does  exist  already 
in  the  case  of  the  West  Ham  Local  Board.  The  Local 
Government  Board  are  bound  to  call  upon  that  board 
to  carry  out  the  statute,  and  if  we  complain  to  the 
Local  Government  Board,  they  might  require  them  to 
put  in  force  their  power.  Still  there  would  be  very  great 
difficulty  ;  the  Act  is  unquestionably  infirm. 

8245.  Would  you  consider  it  advisable  in  that  case 
to  give  power  to  the  Local  Government  Board  to  compel 
the  local  bodies  to  prosecute  ? — If  you  could  show  the 
Local  Government  Board  a  proper  case  in  which  they 
neglected  to  do  their  duty,  I  think  it  would  be  the  duty 
of  the  Local  Government  Board  to  call  upon  them  to 
enforce  the  statute.    I  think  that  is  the  effect  of  it. 

8246.  But  practically  it  is  never  acted  upon,  is  it  ? 
— It  is  acted  upon  in  a  great  many  other  respects.  The 
Local  Government  Board  are  continually  interfering. 

8247.  {Professor  Eoscoe.)  Will  you  be  good  enough 
to  give  us  your  opinion  with  regard  to  how  efficient 
and  especially  uniform  supervision  could  be  secured  if 
the  inspectors  were  placed  under  local  boards  through- 
out the  country  generally,  instead  of  under  a  central 
authority  ? — I  am  so  unacquainted  generally,  excepting 
what  the  Act  tells  me,  with  what  is  the  custom  through- 
out England,  outside  the  metropolis,  that  I  can  hardly 
answer  that  question,  but  I  should  say  that  under  this 
Act  there  seems  to  bo  ample  power  given  to  local 
authorities. 

8248.  But  with  regard  to  uniformity  of  inspection, 
do  you  not  think  it  would  be  a  great  hardship  upon 
manufacturers  unless  the  system  of  inspection  were 
uniform  ?  — First  of  all,  the  guiding  point  with  refer- 

39887.  S 


ence  to  the  control  of  these  factories  must  be  by  byelaws,  Mr.  G.  B. 
and  those  byelaws  must  be  subject  to  the  approval  of  Richardson, 

the  Local  Government  Board,  and  I  think  that  the   

Local  Government  Board  would  take  care  that  those  22  Feb^l8/7 
byelaws  were  uniform  in  their  character  throughout  the 
kingdom,  and  that  they  would  not  make  a  byelaAV 
different  in  one  place  fi-om  what  it  was  in  another.  I 
think  that  there  would  be  a  sufficient  amount  of  uni- 
formity in  that  way. 

8249.  Would  you  have  a  series  of  regulations  drawn 
up  for  each  particular  trade,  with  reference  to  the 
exact  modes  to  be  adopted  in  each  particular  depart- 
ment, as  you  have  done  in  the  case  of  catgut  manufac- 
turers, where  you  regulate  the  size  of  the  room,  and 
the  number  of  hands,  and  how  often  it  is  to  be  white- 
washed ? — Yes ;  and  that  is  the  case  in  slaughter- 
houses. 

8250.  Would  you  recommend  such  a  systematic 
and  detailed  form  of  regulation  throughout  all  trades 
ill  Great  Britain  ? — I  really  think  that  they  would 
deal  with  only  a  few  general  matters,  such  as  the 
manure-making  regulations,  for  there  are  really  only 
two  matters  to  provide  for,  namely,  that  they  shall 
prevent  the  escape  of  gases  from  their  works,  and 
either  consume  them  or  condense  them.  I  would  put 
it  in  this  way,  that  it  should  be  compulsory  that  they 
should  do  it,  with  a  penalty  if  they  did  not  do  it. 

825  L  {Professor  Williamson.^  What  is  your 
opinion  with  regard  to  the  procedure  and  v/orking  of 
such  an  Act.  Would  the  Local  Government  Board 
receive  evidence  from  a  common  informer,  or  would 
they  only  receive  evidence  from  some  inspector  to  be 
appointed  for  the  purpose  ? — I  Avas  assuming  that  the 
Act,  which  is  now  in  existence  in  the  metropolis,  was 
more  or  less  extended  throughout  the  country.  We 
have  in  the  metropolis  the  Slaughter-houses  Act,  and 
the  Metropolitan  Boai^l  is  the  local  authority.  I  was 
supposing  that  the  same  provisions  were  adopted 
throughout  the  country.  1  think  it  might  be  done, 
but  there  would  be  a  little  more  difhculty  in  doing  it, 
perhaps;  that  is  to  say,  they  might  not  have  all  the 
advantages  which  we  nave  in  the  metropolis  for  carry- 
ing out  the  Act ;  but  still  1  think  it  could  be  done. 

8252.  {Chairman.)  Have  the  Local  Government 
Board  power  to  compel  you  to  pass  these  byelaws  ? — 
Yes,  they  have  ;  and  that  is  one  of  the  matters  that 
I  should  have  mentioned  before.  Section  4  of  the 
Slaughter-hoitses  Act  provides  that :  "  If  for  a  period 
"  of  four  months  after  the  passing  of  this  Act  the  local 
"  authority  fail  in  exercising  tlte  powers  of  making 
"  byelaws  given  by  this  Act,  the  Local  Government 
"  Board  may  by  order,  to  be  published  in  such  manner 
"  as  that  Board  may  direct,  make  such  byelaAvs  of 
"  their  own  motion,  and  may  by  a  like  order  alter  and 
"  repeal  such  byelaws  and  make  other  byelaws  in 
"•  lieu  thereof;  and  all  byelaws  so  made  shall  have 
"  the  same  effect  and  may  be  enforced  in  like  manner 
"  as  byelaws  made  by  the  local  authority  and  duly 
"  confirmed  by  the  Local  Government  Board." 

8253.  They  may  make  them  themselves,  but  they 
cannot  prosecute  the  local  authorities  or  compel  them 
to  make  them  ? — No ;  they  make  the  byelaws,  and  they 
have  the  same  force  as  if  they  were  made  by  the  local 
authority. 

8254.  {Professor  Williamson.)  Have  you  had  any 
experience  with  regard  to  the  working  of  the  present 
Act  in  the  case  of  slaughter-houses  ? — Yes. 

8255.  Is  there  any  difficulty  in  obtaining  a  con- 
viction in  cases  in  which  evidence  is  brought  before 
the  Local  Government  Board  of  a  iruisance  having 
been  committed  ? — We  have  convicted  several  persons 
for  breaches  of  the  byelaws  in  slaughter-iiouses. 

8256.  Do  you  find  from  your  experience  of  the 
working  of  the  Act  that  it  is  sufficient  to  prove  that  a 
nuisance  has  been  committed,  although  the  person  who 
committed  it  might  show  reason  for  doubting  whether 
he  had  the  means  to  prevent  the  nuisance  ? — It  has 
hardly  taken  that  form  yet  ;  all  the  convictions 
which  have  taken  place  have  been  in  cases  of  breaches 
of  particular  requirements  in  the  byelaws.  There  is 
a  certain  requirement  in  the  byelaws  with  reference  to 
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Mr.  G.  B.     slaughter-houses,  and  that  is  that  a  person  is  bound  to 
Richardson.     conform  to  the  terms  of  the  requirement,  and  is  liable 
^  ^"T~7s77        ^®  convicted  i£  he  does  not  do  so. 
Zi  jjeb.  1877.       g257.  That  is  to  say,  if  he  has  not  adopted  the 
means  prescribed,  and  by  so  doing  has  failed  to  pre- 
vent nuisance  ? — Yes  ;  but  there  is  no  provision  made 
in  these  byelaws  for  any  excuse  whatever  for  not  con  ■ 
forming  to  the  requirement.    It  is  assumed  by  the 
byelaw  that  everything  described  in  it  is  capable  of 
being  carried  through,  and  people  must  conform  to  it. 

8258.  I  understand  that  that  is  assumed  ;  but  does 
your  experience  of  the  working  of  it  lead  you  to  think 
that  it  might  be  extended,  and  that  beneficial  effects 
might  be  expected  to  result  from  its  extension  to  all 
other  noxious  trades  ? — I  am  not  a  chemist,  but 
speaking  from  the  information  that  we  have  obtained 
at  the  Board,  and  from  those  whom  we  have  con- 
sulted, we  believe  it  is  possible  to  regulate  and 
control  factories  in  such  a  way  that,  if  not  all,  at 
any  rate  a  very  large  proportion  of  the  evils  which  at 
pi-esent  exist  may  be  stopped. 

8259.  Although  it  were  possible,  in  your  opinion, 
to  regulate  these  things,  it  would  be  necessary,  would 
it  not,  over  and  above  that,  to  obtain  a  conviction 
where  a  nuisance  was  committed,  because,  notwith- 
standing that  it  might  be  true  that  the  nuisance  had 
been  committed,  yet  they  might  show  that  there  was 
some  means  of  escape  and  that  they  could  not  manage 
it  ? — It  is  not  a  question  as  to  the  means  of  escape. 
All  we  should  have  to  prove  would  be  that  that  which 
was  required  to  be  done  was  not  done  :  no  excuse 
would  avail.  We  have  found  it  work,  and  I  think  it 
would  work  in  all  other  cases. 

8260.  (^Mr.  Wilhraham  Egert07i.)  I  understood 
you  to  say  that,  in  your  opinion,  in  large  towns  and 
populous  districts,  such  as  the  Metropolitan  Board  of 
Works  exercise  authority  over,  you  would  prevent  a 
manufacturer  from  carrying  on  his  business  unless  he 
could  do  so  without  injury  to  the  public  ? — I  hardly 
went  so  far  as  that.  I  said  I  thought  that  every 
single  manufacturer  of  any  kind  could  be  controlled 
and  regulated  so  as  not  entirely  but  almost  to  prevent 
any  nuisance ;  and  I  said  that  if  it  could  be  shown 
that  he  could  not  carry  on  his  trade  without  causing 
a  nuisance,  that  trade  ought  to  be  stopped. 

8261.  That  is  to  say,  either  he  must  cari'y  on  his 
trade  without  inflicting  injury  upon  the  public,  or  he 
must  go  outside  ? — Or  compensate  those  whom  he 
damages.  In  the  meti'opolis  they  all  must  go  outside, 
as  compensation  within  the  metropolis  is  impossible. 

8262.  But  you  could  not  carry  out  that  principle 
throughout  the  country,  could  you  ? — No.  You  must 
allow  compensation. 

8263.  Do  you  think  that  the  Metropolitan  Board 
affords  a  fair  sample  of  the  woi'king  of  local  authori- 
ties generally  ? — I  think  that  the  management  of  the 
metropolis  by  the  Metropolitan  Board  is  almost  A  1. 

8264.  Then  you  do  not  think  that  it  is  only  a  fair 
sample,  but  very  much  superior  to  other  local  boards  ? 
— I  think  it  is  very  much  supei'ior  to  what  you  could 
find  elsewhere.  No  expense  is  spared ;  we  get  the 
best  advice  we  can,  and  I  think  the  results  have  shown 
that  all  we  have  done  has  been  siiccessful. 

8265.  Have  you  not  this  advantage  over  other 
local  authorities,  that  you  have  so  many  varied  in- 
terests represented  at  your  board  that  you  are  not 
likely  to  be  overawed  or  influenced  by  any  particular 
interest,  or  to  allow  any  particular  interest  to  have 
such  an  influence  over  your  board  as  to  prevent  any 
action  being  taken  against  those  who  offend  ? — Yes, 
every  interest  is  fairly  represented  there ;  there  are 
always  advocates  for  every  class  of  person  who  comes 

8266.  Have  you  not  formed  your  opinion  with  re- 
gard to  the  desirability  of  these  matters  being  entirely 
under  the  control  of  the  local  authorities  from  the 
experience  you  have  gained  at  the  Metropolitan 


Board,  and  not  from  any  other  experience  ? — To  a 
certain  extent  that  must  be  so.  The  West  Ham 
Board  have  not  done  what  I  think  they  ought  to  have 
done,  for  the  reasons  I  have  given.  They  say  it  is 
the  infirmity  of  the  statute,  and  not  their  unwilling- 
ness ;  but  I  think  that  they  might  have  done  more 
than  they  have  done  under  their  present  powers. 

8267.  In  the  112th  section  of  the  Public  Health 
Act,  certain  trades  are  mentioned  ? — Yes. 

2268.  Which  the  local  authority  can  actually  con- 
trol, or  prevent  being  established  ? — Yes,  anew. 

8269.  Do  you  think  that  that  section  should  be 
amended  so  as  to  include  all  other  trades  which  are  of 
a  chemical  nature  ? — I  do.  I  think  that  it  should  be 
extended  as  I  hope  the  Slaughter-house  A  ct  will  be 
extended,  and  as  it  is  within  the  metropolis. 

8270.  Do  you  not  think  it  would  be  more  desirable 
that  the  local  authority,  such  as  exists  in  a  large  town, 
should  have  the  power  of  preventing  the  establish- 
ment of  new  trades,  rather  than  that  they  should  drive 
them  away  after  they  had  once  been  established  ? — I 
think  they  should  have  the  power  of  preventing  the 
establishment  of  new  trades  which  Avere  clearly  in- 
jurious to  the  neighbourhood,  but  you  must  bear  this 
in  mind,  that  wherever  there  is  a  large  amount  of  these 
manufactures  existing,  they  will  be  always  so  repre- 
sented on  the  governing  body  of  the  place  that  their 
interests  will  be  considered  and  not  thrown  entirely 
over  regardless  of  their  position  and  all  the  circum- 
stances ;  they  will  be  carefully  represented.  A  quesi 
tion  was  put  to  me  a  little  time  ago  with  regard  to 
whether  Mr.  Sclater  Booth  absolutely  and  specifi- 
cally refused  to  include  in  the  statute  a  power  of 
inspection  and  entry  by  outside  persons,  and  I 
am  afraid  that  my  answer  rather  gave  currency  to 
the  fact  that  it  was  an  absolute  refusal  on  his  part.  I 
would  qualify  that  by  stating,  which  was  the  fact, 
that  he  refused  simply  becatTse  he  said  that  this  Act 
was  one  for  the  consolidation  of  all  previous  Acts,  and 
that  it  would  be  such  an  entire  innovation  that  he  did 
not  think  it  was  right  to  include  that  power  in  the 
statute.  His  objection  was  not  against  the  principle, 
it  was  rather  against  the  fact  that  it  would  be  such 
an  innovation  on  the  principle  of  the  existing  Acts,  it 
being  a  Consolidation  Bill,  that  it  was  not  right  for 
him  to  sanction  it,  I  may  add  that  I  have  been 
requested  to  refer  to  the  proceedings  of  the  Board 
with  i-egard  to  the  potteries  on  the  other  side  of  the 
Thames,  opposite  the  Houses  of  Parliament,  on  the 
embankment,  and  I  wish  to  give  you  the  particulars 
of  the  proceedings  of  the  Board  with  regard  to  them. 
The  Commissioners  are  aware  that  the  Board  planted 
trees  all  along  the  Albert  Embankment,  and  a  com- 
plaint has  been  made  from  time  to  time  by  the 
gardener  of  the  Board  that  those  trees  would  not 
grow.  This  is  a  short  abstract  of  the  proceedings  of 
the  Board  on  the  question,  which  I  will  read. 

8271.  {Chairman.)  Those  minutes  have  already 
been  supplied  to  us.  You  ha-ve  had  a  long  corre 
spondence  I  believe  with  the  owners  of  some  of  the 
works  with  regard  to  the  destruction  of  the  trees  on 
the  embankment  ? — I  do  not  think  there  are  an 
letters  from  the  owners  of  the  works.  These  {pro- 
ducing the  same)  are  reports  from  our  gardener  to  the 
Works  Committee  of  the  Board,  stating  how  injurious 
those  fumes  arising  from  the  potteries  were  to  the 
trees,  that  gradually  the  trees  were  getting  worse  and 
worse,  and  losing  their  leaves  in  the  middle  of  summer 
from  the  fumes  from  the  potteries.  That  completes 
the  case,  with  the  recommendation  from  the  gardener 
as  to  the  removal  of  the  trees  as  they  cannot  grow 
there. 

8272.  (  Viscount  Midleton.)  How  many  years'  ex- 
perience have  you  had  of  the  effect  of  the  fumes  upon 
the  trees  ?— From  1872  to  1876.  Last  year  they  were 
removed,  after  four  years'  experience. 


The  witness  withdrew. 
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8273.  {Chairman.)  You  live, 
Charlton  ?— Yes,  I  do. 

8274.  Are  you  a  sufferer  from  noxious  vapours  ? — 
Yes. 

8275.  Will  you  be  good  enough  to  give  the  Com- 
missioners an  account  of  what  it  is  you  complain  of  ? 

 During  the  last  two  or  three  years  the  vapours  have 

become  very  much  v/orse  than  they  vpere  before.  As 
to  the  more  permanent  smells  that  come  across  my 
house  and  garden,  one  is  superphosphate  of  lime,  which 
is  a  very  well-known  manure,  and  I  am  familiar  with 
the  smell  of  it  by  having  used  it  in  the  garden ;  and 
the  other  is  a  smell  which  is  identical  in  its  kind  with 
a  smell  that  I  frequently  detect  in  passing  along  the 
North  Kent  Railway  to  my  house.  About  half  a  mile 
west  of  New  Cross  there  is  a  long  line  of  tarworks  of 
some  sort,  and  the  material  is  decomposed  and  made 
into  products  of  various  kinds  along  the  side  of  the 
Surrey  Canal.  Those  works  extend  on  both  sides  of 
the  railway,  and  the  smell  is  so  bad  that  people 
familiar  with  it  shut  the  carriage  windows  and  open 
them  when  they  have  passed  through  it,  and  the  same 
smell  passes  over  my  premises  very  frequently  with  a 
north-east  wind. 

8276.  Is  the  smell  very  bad  with  a  north-east 
wind  ? — It  is  a  very  offensive  smell  indeed  ;  it  is 
almost  loathsome ;  it  is  not  so  bad  as  the  smell  of  a 
sewer,  but  the  very  first  whiff  suggests  the  idea  of  a 
sewer  being  opened ;  but  a  moment  shows  that  it  is 
not  that  identical  smell,  but  it  is  so  offensive  as  to 
suggest  it. 

8277.  Does  it  enter  your  house  frequently  ? — 'Yes, 
it  does. 

8278.  What  effect  has  it  upon  the  inmates  of  the 
house  ? — It  makes  them  all  give  utterance  to  expres- 
sions of  disgust. 

8279.  Do  they  complain  of  anything  worse  than 
hat  ? — I  am  not  aware  of  any  damage  to  health. 

8280.  Have  you  ever  known  delicate  persons  suffer 
at  all  from  inhaling  it  ? — I  know  that  Mrs.  Tidman, 
of  Blackheath,  has  herself  expressed  to  me  that  the 
smell  is  so  loathsome  to  her  that  if  she  is  a  little 
unwell,  it  almost  makes  her  feel  sick. 

8281.  Do  you  experience  the  smell  more  especially 
at  one  time  of  the  day  than  another  ? — It  is  far  the 
worst  at  nights  between  10  and  12  o'clock. 

8282.  In  the  summer  time,  when  you  would  wish 
to  have  your  house  well  ventilated,  are  you  constantly 
compelled  to  shut  the  widows  ? — Yes,  because  the 
dreadful  smell  is  suddenly  passed  up  into  the  house. 

8283.  Have  you  ever  known  a  case  in  which  it  has 
affected  public  gatherings  of  the  people  ? — The  worst 
case  I  have  ever  known  was  in  the  middle  of  the  last 
winter ;  that  is  to  say,  about  the  1st  of  January  1876  ; 
it  was  New  Tear's  day  or  New  Year's  eve  ;  it  was  on 
a  Sunday,  and  there  was  a  school  gathering  of  one  of 
the  Sunday  schools  at  an  entertainment  in  the  evening. 
My  daughters  were  busy  on  the  occasion,  but  I  was 


present  myself,  and  that  particular  smell  was  about 
twice  as  bad  as  I  had  ever  smelt  it  before,  or  since. 
It  was  a  very  damp  smotliering  sort  of  day,  with  a 
saturating  wet  atmosphere,  and  the  smell  was  so 
strong  that  it  seemed  as  if  it  came  direct  from  the 
other  side  of  the  Thames,  creeping  along  the  ground 
as  if  it  could  not  spread  into  the  atmosphere. 

8284.  Have  you  any  knowledge  as  to  what  was  the 
source  of  all  this  nuisance  ? — Judging  from  the  direc- 
tion of  the  wind  in  reference  to  my  own  house  on  that 
occasion,  I  am  convinced  that  it  was  from  one  of  the 
two  works  adjoining  each  other  on  the  north  side  of 
the  Thames,  exactly  opposite  to  the  new  Charlton 
schools. 

8285.  Plow  far  are  they  from  your  house  ? — About 
a  mile  and  a  third  in  a  straight  line  from  my  house. 

8286.  How  far  are  they  from  the  schools  ? — Short 
of  half  a  mile  ;  a  third  of  a  mile  perhaps. 

8287.  Have  you  found  the  effect  of  these  nuisances 
to  be  that  people  are  deterred  from  residing  in  that 
neighbourhood  ?• — I  can  give  a  case  in  point.  There 
is  a  house  to  let  about  300  yards  from  my  house,  and 
a  fsiend  of  mine  said  that  he  had  heard  of  it,  and  asked 
me  if  I  could  tell  him  anything  about  it,  and  I  told 
him  what  I  knew  about  the  house  and  garden,  and  he 
said,  "  Have  you  anything  to  say  against  my  coming 
to  live  at  Charlton?"  I  said,  "  No,  nothing  but  this 
one  thing,  and  that  is  this  disagreeable  odour,"  and  he 
then  said,  "  I  shall  not  come  to  Charlton."' 

8288.  ( ]^iscoiint  3Iidleton.)  Aie  there  any  cases 
within  your  own  knowledge  in  which  people  have  left 
the  neighbourhood  solely  on  account  of  these  smells  ? 
— No ;  I  do  not  think  I  know  of  any  who  have  left 
solely  on  that  account,  but  I  have  known  people  who 
have  been  disgusted  by  the  smells. 

8289.  Do  you  consider  that  the  nuisance  is  on  the 
increase  or  on  the  decrease  ? — I  should  say  that  be- 
tween the  two  it  is  probably  on  the  decrease,  but  it  is 
difficult  to  say,  because  we  have  had  ]io  east  winds, 
and  very  little  of  northerly  winds,  for  many  months 
past.  I  may  remark  we  had  the  nuisance  again  last 
night ;  there  was  a  new  smell  that  I  have  not  smelt 
for  some  time  past  drifting  across  Shooters  Hill  Road 
on  my  way  home  ;  I  drive  in  and  out  of  that  road. 

8290.  I  suppose  that  living  in  that  region  you 
become  a  very  critical  observer  of  smells  ? — Yes. 

8291.  What  is  your  special  objection  to  the  smell. 
Is  it  its  prevalence  or  its  pungency  that  you  object 
to? — I  think  it  is  loathsome.  The  other  smell  I 
personally  have  no  objection  to — I  mean  the  super- 
phosphate of  lime ;  but  the  other  is  far  more  disagree- 
able. They  vary  only  in  quantity,  but  that  may  be  in 
consequence  of  the  particular  direction  in  which  the 
wind  is  blowing.  One  smell  is  noticeable  very  much 
more  with  a  north-east  Avind  than  with  a  north-west 
wind.  The  factories  just  below  Blackwall  can  only 
send  their  grievance  to  me  with  a  north-west  wind.  I 
get  moi-e  of  the  smell  from  the  factories  lying  to  the 
north-east  of  us. 


Mr. 

T.  W.  Powell. 

22  Feb.  1877. 


The  witness  withdrew. 


Mr.  James  Lockey  examined. 


3I>:  J.  Locket/, 


8292.  {Chairman.)  You  are  a  salt  manufacturer 
and  owner  of  the  Phoenix  Salt  and  Lime  Works,  living 
near  Northwich? — Yes. 

8293.  You  have,  I  believe,  invented  a  furnace  v/ith 
the  view  of  economising  the  consumption  of  fuel  ? — 
Yes,  and  I  have  here  a  model  of  it  {on  the  fable). 

8294.  Will  you  give  the  Commissioners  a  description 
of  it  ? — The  improvement  that  I  have  made  in  these 
furnaces  is  this.  Ordinary  salt-pans  have  a  tall 
chimney  to  produce  a  draught  through  the  ordinar}i 
grate,  and  that  chimney  requires  to  have  a  certain 
amount  of  temperature  to  produce  this  draught  in  the 
furnace  for  combustion.  That  causes  a  draught  to 
pass  thr-ougb  the  heated  products  of  combustion.  They 
are  then  heated  and  carried  up  the  chimney  and  pass 

S 


out  into  the  atmosphere.  The  object  of  this  is  to 
utilise  the  fuel,  and  I  dispense  entirely  with  the  use 
of  a  chimney  to  produce  a  draught.  I  have  had  two 
furnaces  arranged  as  they  are  in  this  model,  and 
between  those  furnaces  I  have  a  combustion  chamber, 
and  from  each  of  those  furnaces,  that  is  to  say,  from  the 
flue,  the  gases  meet  in  the  combustion  chamber,  and 
are  there  mixed  and  burn.  In  order  to  produce  a 
draught  without  a  chimney  from  any  boiler,  I  bring 
the  steam  and  convey  it  in  a  pipe  along  the  front  of  the 
pans,  of  which  there  may  be  one  or  ten.  From  this 
pipe  there  is  a  small  jet  of  steam  which  I  may  repre- 
sent as  being  carried  on  along  one  or  ten  pans,  and 
there  is  one  small  regulating  tap  Avhich  produces  a 
current  of  steam,  or  which  rather  supplies  it,  which 
s  2 
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■  J ■  Lockcy,  flows  into  these  two  tubes  {pointing  to  the  satne) 
~  ^  which  represent  two  flues  of  6  feet  by  12  inclies 
ll^^lllJ'  ""^  diameter.  The  steam,  then,  being  concentrated,  is 
blown  into  that  tube,  and  produces  a  draught  by 
the  impact  of  the  steam  wliich  drives  the  gases,  or 
rather  tlie  atmosphere,  tlirougli  tlie  grate,  to  produce 
combustion,  into  the  combustion  chamber,  then  up  this 
slot  (c?escr«^i««<7),  and  the  wliole  of  the  lieated  products 
are  then  forced  under  a  pan  and  pass  against  the 
baffle  wall  which  spreads  the  gases  under  the  pan. 
By  this  means  Ave  not  only  get  heat,  but  we  get 
pressure  by  putting  a  damper  down  at  the  back  of  the 
outlet  so  as  to  have  heat  and  pressure  under  the  pan, 
Avhich  prevents  any  in-draught  of  cold  air  entering 
underneath  the  pan,  and  thereby  cooling  the  gases  which 
are  produced  by  combustion.  This  {pointing  to  the 
model)  represents  a  boiling-pan  for  making  table  salt. 
The  gas  then  passes  underneath  the  pan,  and  through 
a  series  of  flues,  to  a  drying  floor,  where  lumps  of  salt 
are  put;  and  the  heat  from  the  gases  dries  those  lumps 
of  salt,  and  afterwards  is  allowed  to  pass  out  into  the 
atmosphere.  The  products  of  combustion  are  in  great 
part,  or  wholly,  taken  up  by  the  pan  of  brine,  and 
the  drying  floor.  The  gases  pass  off  at  an  exceedingly 
low  temperature  through  this  outlet  {pointing  to  the 
model),  from  100°  to  120°  instead  of  500°  to  700°,  which 
pass  into  the  atmosphere  from  the  ordinary  furnaces, 
generating  heat  from  1,500°  to  2,000°.  I  have  only 
100°  to  120°  of  heat  passing  away  from  my  furnaces 
which  generate  heat  upwards  of  3,000°.  Therefore, 
I  get  better  combustion,  and  we  save  time  and  loss 
of  fuel  from  the  heated  products  passing  away  into 
the  atmosphere. 

8295.  How  long  has  this  invention  of  yours  been 
used  by  you  ? — The  first  patent  was  taken  out 
some  three  years  ago,  on  the  31st  March  1875,  bitt 
I  considerably  improved  it  ;  it  was  then  improved  as 
you  see  it  here  now.  I  then  had  it  tried  under  a 
pan  in  the  neighbourhood.  However,  I  found  that 
it  wanted  a  slight  alteration  ;  and  when  I  found 
a  partner  to  join  me  in  this  patent,  after  certain 
results  that  we  obtained  from  experiments  at  some 
works  at  Northwich,  which  were  suggested  by  a 
report  made  by  Mr.  Lane,  a  civil  engineer,  of 
Manchester,  we  showed,  at  that  trial,  that  it  gave  a 
result  of  2  tons  11  cwt.  of  salt  for  every  ton  of 
slack  coal.  I  mfean  the  Hanley  and  Bucknall  Staflbrd- 
sliiro  slack,  or  51  cwt.  This  result  was  obtained,  and 
a  man  was  sent,  unknown  to  me,  who  weighed  the 
coa]s  into  the  furnaces,  and  also  weighed  the  salt  from 
lh(;  pan.  I  had  also  another  pan  on  the  old  construc- 
tion fired  according  to  the  old  system,  and  tlie  coal 
Avas  weighed  before  it  was  put  into  the  furnace,  and 
tlie  salt  was  weighed  from  the  pan  in  a  similar  Avay. 

8296.  How  long  have  you  had  this  invention  of 
yours  actually  in  use  ? — 7  commenced  in  the  works 
that  T  am  noAV  in  on  the  2ot:i  September  1875. 

8297.  Ho  ri'  many  pans  have  you  had  at  Avork  ? — I 
haA'e  nine  now  at  Avork. 

8298.  In  your  own  e-vperionce,  Avhat  lias  the  con- 
snmption  per  ton  of  salt  produced  ? — We  have  made 
over  2  tons  15  cwt. 

8299.  Do  you  mean  out  of  a  ton  of  coal.' — -Yes  ; 
out  of  a  ton  of  mixed  coal  and  coke.  We  use  gas 
coke  mixed  Avith  ordinary  slack. 

8300.  Had  you  been  a  manufacturer  of  salt  before 
the  invention  of  this  process  ? — No. 

8301.  Are  you  aware  hoAv  much  coal  your  neigh- 
bours consume  to  produce  a  ton  of  salt  ? — They 
generally  say  that  it  takes  one  ton  of  coal  to  produce 
two  tons  of  salt,  Avhile  others  say  that  they  do  not 
make  quite  so  much. 

8302.  It  was  stated  yesterday  before  the  Commis- 
sion that  the  quantity  was  betAveen  11  and  12  or  \2\ 
CAvt.  of  slack  ? — I  am  not  aware  of  the  amount  of  coal 
that  our  neighbours  use,  but  1  beheve  they  produce 
1  ton  19  cwt.  of  salt  for  1  ton  of  slack  coal. 

8303.  Can  you  state  what  the  percentage  of  saving 
is  that  you  estimate  you  make  in  coal  ? — I  estimate  it 
in  this  way.    That  I  get  11  cwt.  more  salt  for  every 


ton  of  coal  that  I  use  than  they  can  get  by  the  old 
process. 

8304.  Are  you  prepared  to  say  that  you  have  done 
that  during  the  last  12  montiis,  and  that  you  are 
likely  to  do  so  in  future.' — We  have  not  worked 
regularly.  Trade  has  been  exceedingly  bad.  I  should 
state  that  in  the  first  trial  Avith  ray  copartner  I  had  no 
moiiey.  It  was  found  by  gentlemen  in  Manchester. 
I  stipulated  for  2,000/.  to  be  spent  upon  four  pans,  and 
they  Avere  worked  for  lour  months,  and  the  result  was 
demonstrated,  and  the  consequence  is  that  we  are 
about  now  putting  over  24  pans.  We  have  nine 
common  pans,  and  three  very  large  fishery  pans  at  the 
back  which  take  up  the  products  of  combustion,  and 
produce  bay  salt  and  fishery  salt. 

8305.  Do  different  sorts  of  salt,  according  to  their 
value,  require  a  greater  consumption  of  coal  ? — Yes. 

8306.  When  you  gave  those  results  just  noAV,  to 
what  salt  were  you  referring  ? — To  common  salt. 

8307.  Which  is  the  common  test  applied  by  all  ? — 
Yes  ;  common  salt  or  chemical  salt. 

8308.  As  sold  to  chemical  Avorks  ? — Yes. 

8309.  Have  you,  during  the  last  six  months,  been 
steadily  at  Avork  upon  a  certain  number  of  pans  ? — 
Yes  ;  and  we  have  been  making  fishery  salt,  by  a  slow 
process. 

8310.  Does  that  require  more  or  less  coal  per  ton 
than  the  chemical  salt  ? — It  requires  more  coal,  as  it  is 
a  much  longer  time  in  doing  it. 

8311.  Does  your  saving  relatively  extend  to  the 
making  of  that  salt,  as  well  as  the  chemical  salt .' — 
Yes,  it  does. 

8312.  {Mr.  Stevenson.)  Do  you  include  in  that 
consumption  of  coal  what  you  burn  under  the  boiler  ? — 
l^es. 

8313.  You  have  also  stated  that  you  use  gas  coke? 
— Yes ;  we  use  coke  mixed  Avith  coal. 

8314.  Not  for  the  boiler,  I  suppose  ? — Y^es,  Ave  can 
burn  by  this  process  a  much  commoner  coal,  producing 
thereby  a  greater  amount  of  draught. 

8315.  Do  you  consider  that  a  Ion  of  gas  coke  is 
equal  to  a  ton  of  coal  ? — Yes. 

8316.  Weight  for  weight? — Yes;  that  is  coal  and 
coke  mixed. 

8317.  {Chairman.)  What  do  you  pay  per  ton  for 
the  fuel  delivered  at  the  Avorks  ? — 5s.  for  gas  coke 
at  Manchester,  and  Avith  a  rate  of  3s.,  that  is  Ss.,  and 
6s.  for  slack  coal. 

8318.  Delivered  at  your  Avorks  ? — Y^'es ;  that  is 
5s.  M.  for  the  slack,  with  the  railway  rate  and  the 
price  of  coal  at  the  pit  it  brings  it  to  Us.  Id. 

8319.  {3Ir.  Stevenson.)  Then  every  ton  of  coke 
tliat  you  burn  for  85.  you  reckon  as  a  ton  of  coal  ? — 
Yes. 

8320.  You  are  burning  a  better  and  more  costly 
fuel  ? — Yes  ;  but  the  coke  will  give  more  heat  in  pro- 
portion than  the  gas  coal  Avill  give. 

8321.  You  have  been  comparing  two  modes  of 
Avorking,  in  one  of  which  you  use  nothing  but  slack 
coal,  Avhich  you  use  instead  of  so  much  gas  coke 
Avhich  gives  more  heat? — We  can  use  it  either  Avith 
coal  or  Avith  gas  coke,  but  we  mix  it. 

8322.  And  the  results  have  been  greater  by  using 
so  much  gas  coke  instead  of  so  much  coal  ? — Yes,  in 
this  case,  but  I  am  not  prepared  to  give  the  actual 
figures  under  the  present  trial.  I  commenced  011 
Monday  last  to  keep  an  accurate  account  of  the  gas 
coke  and  coal  mixed,  and  of  the  salt  produced.  I  am 
speaking  from  experiments  made  at  Messrs.  Lovatt's 
works  two  summers  ago  with  coke  and  slack  coal. 
After  we  have  had  the  means  of  testing  it  I  Avill  give 
the  Commissioners  the  result  of  using  coal  and  coke 
mixed. 

8323.  Do  you  make  smoke  ? — Very  little.    I  may 
say  that  Ave  dispense  Avith  90  per  cent,  of  it. 

8324.  {Professor  Roscoe.)  We  have  had  the 
quantity  of  sulphur  given  us  which  is  contained  in 
slack  coal,  can  you  give  us  the  quantity  of  sulphur 
contained  in  the  coke  which  you  use  ? — I  am  not  a 
chemist,  and  therefore  I  cannot  do  that. 

8325.  You  have  not  had  it  analysed  .' — No. 
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8326.  Can  you  tell  us  the  amount  in  slack  coal  ? — 
I  cannot. 

8327.  {Mr.  WUhraham  Egerto7i.)  Have  you  found 
any  difficulty  in  getting  your  workmen  to  stoke 
properly  ? — Not  the  slightest ;  in  fact  the  workmen  are 
proud  of  the  pans  that  we  have  at  the  works  now,  and 
the  man  whom  we  employ  says  there  is  nothing  like 
it  in  the  trade,  and  he  has  been  engaged  in  it  for  21 
years. 

8328.  And  has  therefore  been  accustomed  to  work 
under  the  old  system  ? — Yes ;  but  he  says  that  he 
prefers  the  new  system  because  it  requires  less  fuel, 
and  because  there  is  less  trouble  in  starting  the  fires. 

8329.  Do  you  think  that  if  the  proprietors  of  salt- 
works were  to  insist  upon  their  workmen  stoking 
properly,  they  could  do  so  ? — Yes,  quite  easily. 

8330.  Do  you  think  lhat  if  their  workmen  were  to 
strike  they  could  get  other  men  to  do  the  work  for 
them  ? — Easily  enough. 

8331.  Do  you  think  that,  roughly  speaking,  there  is 
no  science  in  the  manufacture  of  salt  ? — None  what- 
ever. 

8332.  You  think  that  it  is  a  very  simple  process  ? — 
Very  simple. 

8333.  Do  you  believe  that  any  person  could  learn 
the  art  in  a  very  short  time  ? — Yes  ;  he  would  be  very 
illiterate  if  he  could  not. 

8334.  Is  there  not  some  difficulty  in  keeping  the 
heated  brine  at  a  proper  temperature  to  make  different 
kinds  of  salt? — We  have  none  ;  by  giving  a  greater 
amount  of  steam  we  can  raise  the  temperature  of  the 
fire  easily.  If  a  man  wants  a  high  temperature  in  the 
pan,  and  there  is  only  a  certain  amount  of  heat  in  the 
chimney,  there  is  great  difficulty  in  stoking  in  order 
to  keep  up  that  temperature  to  make  a  certain  quality 
of  salt ;  he  can  only  get  the  required  draught  that  the 
chimney  produces  by  giving  a  few  pounds  of  pressure 
or  a  little  more  steam  through  the  jet ;  we  can  do  it 
with  the  greatest  nicety. 

8335.  Does  not  the  watching  of  that  steam  jet 
require  a  great  deal  of  intelligence  on  the  part  of  the 
workmen  ? — Not  the  slightest,  we  require  to  have 
intelligent  men  to  attend  to  the  steam  boiler,  but  that 
would  supply  one  or  ten  pans  ;  wo  have  two  boilers 
now  fitted  up  for  12  pans,  and  we  shall  use  a  mortar 
mill  for  grinding  up  the  lime  that  we  use  working 
through  a  disintegrator  at  the  top  of  the  mill,  so  that 
there  is  no  difficulty  and  nothing  scientific  required, 
but  an  attentive  man  to  attend  to  ordinary  steam 
boilers. 

8336.  Have  you,  in  making  a  ton  of  salt,  taken 
•  into  your  calculation  the  coals  which  are  consumed 

in  raising  the  steam  ? — Yes ;  that  has  all  been  con- 
sidered . 

8337.  In  you  pans  you  make,  as  I  understand  you, 
like  the  rest  of  the  trade,  different  varieties  of  salt  at 
the  same  time,  or  are  they  made  in  successive  pans  ? 
— They  are  made  at  the  same  time. 

8338.  As  is  done  by  the  rest  of  the  trade  ? — Yes, 
just  according  to  the  crystal  of  salt  that  is  required. 
If  you  want  a  very  rough  crystal,  you  will  be  longer 
about  it  ;  and  if  you  want  a  very  fine  crystal,  you 
get  it  much  quicker  at  a  greater  temperature. 

8339.  Can  these  varieties  of  temperature  be  easily 
attained  by  an  ordinary  workman  ? — Y''es,  an  ordinary 
workman  accustomed  to  attending  to  an  old  pan  can 
attend  to  our  new  pan ;  all  he  has  to  do  is  to  shovel 
on  the  fuel  to  produce  the  required  temperature;  the 
salt  is  raked  out  in  the  usual  way  and  sent  away. 

The  witne 


8340.  Do  you  think  your  process  could  be  applied  Mr.  J.  Lockey. 

to  any  other  manufactures  with  reference  to  draught   

and  the  consumption  of  black  smoke  ? — Yes,  to  any  22  Eeb.  J 877. 
pan  in  the  trade.  ' 

8341.  But  my  question  referred  to  any  other 
manufactures? — I  think  it  would  be  applicable  to 
black-ash  furnaces,  or  chemical  furnaces.  I  think  it 
might  be  applied  to  steam  boilers,  and  we  have  been 
thinking  of  doing  it,  but  I  have  not  had  time  to  turn 
my  attention  to  it.  I  may  add  that  the  consumption 
of  the  fuel  is  nearly  perfect. 

8342.  Do  you  think  it  is  possible  to  condense  the 
sulphurous  acid  before  it  passes  into  the  air  from  the 
chimney  ? — I  am  not  chemist  enough  to  say  that  the 
sulphurous  acid  would  be  condensed. 

8343.  Assuming  that  it  is  not  condensable  now, 
have  you  not  taken  any  steps  to  condense  it? — Simply 
by  passing  the  brine  pipe  in  a  zigzag,  or  a  refrigerator 
from  the  outlet;  that  cools  the  temperature  aud  makes 
it  much  lower,  but  it  does  not  condense.  It  prevents 
the  noxious  vapours  from  being  spread  in  the  imme- 
diate neighbourhood,  but  it  does  not  follow,  except 
so  far  as  steam  has  a  tendency  to  balance  these  gases, 
that  they  are  condensed  against  the  cold  pipes. 
Therefore,  it  results  that,  if  they  are  not  condensed, 
they  do  not  travel  very  far,  if  they  go  out  at  all. 

8344.  (^Viscount  Middleton.)  Do  you  consider  that 
the  chief  merit  of  your  invention  is  economy  in  pro- 
duction ? — Yes,  and  in  fuel. 

8345.  Which  you  calculate  at  about  25  per  cent.  ? 
—Yes. 

8346.  {Chairman.)  Did  you  say  that  under  this 
system  less  black  smoke  escapes  ? — Yes  ;  90  per  cent, 
of  the  black  smoke  is  dispensed  with. 

8347.  I  do  not  quite  understand  what  reason 
you  have  for  supposing  that  the  sulphurous  acid 
evolved  from  coal  is  diminished  in  quantity  as  com- 
pared with  the  results  in  other  processes  ? — I  mean 
prevented  from  spreading,  that  is  to  say,  by  the 
ordinary  draught  the  temperature  is  so  much  higher 
that  it  is  elevated  by  the  temperature  of  the  chimney 
— it  is  more  disseminated  and  blows  a  greater  distance 
away,  and  steam  has  that  tendency — the  gases  being 
so  low  in  temperature  that  it  condenses  them.  I  do 
not  know  whether  condensing  the  sulphurous  acid  is 
a  correct  expression,  but  I  think  they  are  so  balanced 
that  they  do  not  fly  into  the  atmosphere  but  become 
distributed. 

8348.  But  some  quantity  comes  out  info  the  atmos- 
phere and  does  not,  I  suppose,  travel  so  far  ? — Y^es. 

8349.  And  within  the  sphere  of  its  operation  it 
would,  therefore,  be  more  deadly  ? — Yes.  I  dare  say 
the  gases  are  equally  as  deadly  as  from  any  other 
ordiiuu'y  chimney.  1  cannot  say  that  that  would  be 
diminished  at  all. 

8350.  {Professor  lioscoe.)  Have  you  ever  made 
any  experiments  on  this  subject,  or  have  you  merely 
been  expressing  your  ideas  ? — I  have  simply  given 
you  my  idea  upon  the  matter. 

8351.  {Professor  H^'illiamson.)  Have  you  any 
knowledge  of  the  action  of  the  fum?s  or  tlie  gases 
when  they  have  passed  away  from  under  the  pan 
whilst  they  are  drying  the  salt  cakes,  and  whether 
any  muriatic  acid  is  given  off  from  the  salt  cakes  ? — 
I  think,  from  what  little  I  have  read  about  it,  what 
we  call  "salt  cats"  will  drop  from  the  pan,  and  when 
they  fall  into  the  fire  and  become  mixed  a  Avhite 
vapour  is  giveu  off  which,  I  think,  is  injurious  to 
vegetation. 

is  withdrew. 


jNIr.  CiiRiSTOpnEU  Cheshire  further  examined. 


8352.  {Chairman.)  You  wish  to  call  the  attention 
of  the  Commissioners  to  a  clause  in  the  Alkali  Act  ? — 
Yes,  clause  5  of  the  Act  of  1863.  Your  Lordship 
will  remember  that  Mr.  Falk  spoke  of  the  great 
difficulty  he  hiid  in  controlling  the  management  of  the 
workmen.  T  had  some  recollection  of  the  clause  of 
the  Act  to  which  I  now  refer,  and  I  suggested  to  him 
that  such  a  clause  might  be  inserted  in  the  new  Act, 


if  a  new  Act  should  be  passed,  which  might  give  him 
ample  power  over  the  workmen.  Any  manufacturer 
can  excuse  himself  from  any  penalty  if  he  cau  show 
that  the  thing  complained  of  arises  from  the  act  of 
another  person.  I  would  respectfully  suggest  that  a 
similar  clause  with  regard  to  black  smoke  might  be 
applied  to  the  salt  trade. 


The  witness  withdrew. 
S  s  3 


Mr. 
C.  Cheshire. 
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Dr.  R.  Finch. 


Dr.  Robert  Finch  examined. 


22  Feb.  1877.       8353.  (^Chairman.)   You  are  physician  living  in 
Blackheatli  Terrace  ? — I  am. 

8354.  You  are  medical  officer  of  health  to  the 
Plumstead  District  Board  of  Works  ? — I  am. 

8355.  What  does  your  district  include  ? — My  district 
includes  the  parishes  of  Charlton,  Eltham,  Lee, 
Kidbrook,  and  Plumstead,  right  away  to  the  metro- 
politan boundary,  not  including  Woolwich,  which  has 
no  medical  officer  of  health. 

8356.  Does  your  district  suffer  at  all  from  nuisances 
arising  from  noxious  vapours  ? — Most  decidedly.  The 
subject  has  given  me  the  greatest  possible  anxiety  for 
a  great  many  years.  I  have  reported  many  times 
to  my  board  with  regard  to  the  question. 

8357.  Is  the  evil  increasing  or  diminishing  ? — From 
some  factories  perhaps  there  is  a  slight  diminution. 
AH  these  factories  are  out  of  our  district,  on  the  other 
side  of  the  Thames,  and  with  a  north-west  wind  we 
get  perhaps  less  stench  from  certain  factories  than  we 
used,  but  there  are  so  many  new  factories  now 
cropping  up  on  the  north  side  of  the  Thames  opposite 
Charlton,  that  taking  all  in  all,  we  suffer  quite  as  much 
as  we  did. 

8358.  Are  you  able  to  trace  the  annoyance  to  any 
particular  works  or  manufactories  ? — Yes,  I  have 
taken  a  great  deal  of  trouble  on  that  point.  I  have  no 
power  of  inspection  of  those  manufactories,  they  not 
being  in  my  district,  but  still  I  have  been  with  several 
of  those  manufactories,  and  I  consider  that  with  a  north 
wind  we  get  the  emanations  from  the  chemical  works 
at  Silvertown,  namely  Burt,  Boulton,  and  Haywood's 
works,  Mark  Finch  and  Company's  works,  and  Squire 
and  Chapman's  works,  the  latter  of  which  have  been 
established  since  Dr.  Ballard's  report. 

8359.  When  was  Dr.  Ballard's  report  made  ? — ^Tn 
November  1874.  I  have  written  several  times  to  Dr. 
Ballard  about  those  latter  works,  and  he  has  told  me 
that  those  works  were  not  established  when  he 
reported.    They  cause  an  intolerable  nuisance. 

8860.  What  is  the  nature  of  the  noxious  vapour 
which  is  emitted  from  those  works  ? — There  are  two 
sorts  of  vapour  extremely  dominant,  one  being  an  acid 
ii-ritating  vapour  of  a  most  suffocating  character,  which 
makes  respiration  extremely  diiBcult,  and  the  other 
being  a  stench  of  putrid  organic  matter. 

8361.  From  which  works  does  that  irritating  acid 
vapour  proceed  ? — I  believe  at  times  it  comes  from  the 
manure  works  as  well  as  the  chemical  works,  because 
the  manure  works  also  make  sulphuric  acid.  In 
Lawes's  factory,  which  I  have  been  over,  and  in  which 
they  make  manure,  they  make  also  large  quantities  of 
sulphuric  acid ;  in  fact,  they  are  the  largest  manu- 
facturers of  sulphuric  acid  on  the  Thames,  and  those 
works  give  off  this  irritating  vapoui'.  You  can  see  the 
nitrous  acid  fumes  coming  up  through  their  shafts. 
We  are  on  high  ground  and  they  are  on  low  ground, 
and  when  the  wind  is  in  the  north  we  have  all  these 
fumes  coming  directly  over  to  us. 

8362.  Is  any  sulphuretted  hydrogen  evolved  by 
these  factories  ? — Most  decidedly.  I  can  trace  it 
chemically  as  well  as  smell  it. 

8363.  What  does  that  proceed  from  ? — From  the 
distillation  of  tar — from  Messrs.  Burt,  Boulton,  and 
Haywood's  works.  Besides  these  acid  fumes  and  the 
sulphuretted  hydrogen  there  is  a  peculiar  fetid  smell 
of  organic  matter,  a  smell  which  one  may  describe  as 
a  watercloset  smell.  On  many  occasions  the  stench  is 
perfectly  unbearable. 

8364.  Are  you  frequently  visited  with  that  ? — No  ; 
if  we  were,  it  would  seriously  affect  our  health. 

8365.  Do  you  get  that  smell  when  the  wind  is  in  a 
particular  direction  ? — When  the  wind  is  north-east 
we  get  that ;  it  is  most  unbearable.  I  am  accustomed 
to  stenches  in  dissections  and  post  mortems,  but  I  must 
say  that  stench  is  more  nauseous  than  any  in  my 
experience. 

8366.  Are  you  able  to  say  whether  those  stenches 
are  not  only  offensive  as  you  describe,  but  injurious 
to  health  ? — That  is   a   very  difficult  question  to 


answer.  I  cannot  say  to  my  knowledge  that  any 
disease  or  illness  has  had  its  primary  origin  in 
those  particular  smells;  but  I  have  a  large  practice 
in  the  neighbourhood,  my  practice  being  confined 
not  simply  to  my  own  locality,  but  extending  to 
Woolwich  and  the  whole  district  round,  and  I  am  quite 
sure  that  in  many  of  the  cases  that  I  have  attended 
during  the  last  five  years  the  patients  have  been  very 
much  affected  by  these  smells,  the  constitution  has 
been  very  much  deteriorated,  and  the  nervous  system 
has  got  depressed,  and  sickness  and  nausea  has  been 
caused.  These  smells  are  always  worse  at  night,  and 
during  the  night  you  cannot  open  your  windows. 
Then  we  had  an  outbreak  of  diphtheria  about  two  years 
ago  at  Woolwich,  in  Avhich  there  were  20  deaths,  and 
that  question  was  referred  to  Dr.  Huntley  Gordon, 
the  chief  medical  officer  at  Woolwich,  and  myself, 
and  we  went  into  the  question,  and  though  no 
doubt  the  huts  were  in  a  bad  state,  and  though  we 
could  not  positively  say  that  the  diphtheria  had  its 
origin  in  those  smells,  still  the  huts  were  in  the  direct 
line  of  those  stenches — (you  can  draw  a  line  and  pitch 

upon  where  you  will  get  a  smell  from  those  factories)  

and  we  found  that  whenever  the  stench  went  along 
that  particular  line  and  invaded  the  huts,  we  had  two 
or  three  cases  of  diphtheria  the  next  day.  Dr.  Gordon 
reported  frequently  to  the  War  Office  upon  that 
subject. 

8367.  Have  you  any  reason  to  believe  that  those 
who  were  already  suffering  from  diphtheria  had  their 
illness  aggravated  by  the  irritation  of  these  fumes  ? — 
Yes,  that  was  quite  our  opinion  about  it,  that  a  mild 
case  of  diphtheria  assumed  at  once  an  aggravated  form 
in  consequence  of  the  patient  being  exposed  to  this 
noxious  atmosphere. 

8368.  What  effect  do  you  suppose  that  these  emana- 
tions would  have  upon  young  children  ? — It  would 
impair  their  nutrition.  By  being  obliged  to  keep  the 
windows  shut  you  cannot  give  them  the  fresh  air 
which  they  ought  to  have  indoors.  One  knows  what 
a  nursery  is  when  the  windows  are  closed.  Your 
children  have  to  breathe  the  same  atmosphere  over  and 
over  again  because  you  dare  not  open  the  windows, 
for  once  you  get  the  stench  in  you  cannot  get  it  out 
again.  I  have  gone  into  many  houses  in  the  district, 
and  I  have  been  overpowered  by  the  stench  that  has 
been  inside.  You  cannot  get  it  out  when  it  is  once 
in. 

8369.  What  have  the  board  of  works  at  Plumstead 
done  to  protect  their  constituents  from  these 
nuisances  ? — I  believe  they  have  done  all  they  can. 
The  subject  has  been  brought  before  the  board  of 
works  over  and  over  again,  and  they  have  had 
counsel's  opinion  taken  on  several  occasions,  and 
counsel's  opinion  has  been  that  the  law  is  not  sufficient 
to  enable  them  to  carry  out  any  action  against  these 
people,  for  several  reasons.  First,  because  they  are 
out  of  our  district;  secondly, because  we  have  no  power 
of  inspection  ;  and,  thirdly,  because  we  have  no  power 
of  proving  from  which  factory  the  stench  arises.  I 
not  being  a  lawyer,  it  is  not  a  question  for  me  to 
answer ;  but  I  know  that  there  is  a  great  combination 
among  the  manufacturers  to  resist  any  action  of  that 
sort.  Only  a  month  ago  the  board  took  counsel's  opinion, 
that  opinion  being  that  under  the  present  Act  it  would 
not  be  advisable  for  the  board  to  take  any  steps. 

8370.  They  have  not  gone  the  length  of  instituting 
a  prosecution  ? — No  ;  because  they  have  been  advised 
by  their  legal  advisers  that  they  would  fail.  There 
are  no  factories  in  my  own  district  at  all.  They  ai'e  all 
on  the  opposite  side  of  the  river. 

8371.  The  whole  of  the  nuisance  arises  from  that 
large  group  of  factories  on  the  north  side  of  the 
Thames  not  within  the  metropolitan  district  ? — Yes; 
and  we  are  on  high  ground  on  the  opposite  side  of  the 
river,  on  a  level  with  the  tops  of  their  chimneys.  Dr. 
Huntley  Gordon  came  up  to  Mr.  Stansfeld  and  made 
a  statement  that  the  troops  suffered  severely  from  the 
emanations  from  the  works  on  the  opposite  side  of  the 


I 


ROYAL  COMMISSION  ON  NOXIOUS  VAPOURS. 


327 


river.  These  factories  are  cropping  up  on  the  northern 
side  of  the  Thames  without  being  under  any  control 
whatever.  On  one  occasion  we  went  to  the  West 
Ham  Board,  but  the  West  Ham  Board  are  manufac- 
turers themselves,  and  they  are  interested  in  keeping 
up  these  works. 

8372.  They  gave  you  no  comfort  ? — Not  a  bit.  I 
am  a  medical  man  and  have  a  family,  and  I  am 
obliged  to  live  where  I  am,  but  I  would  not  live  there 
if  we  are  to  be  constantly  annoyed  by  these  smells. 

8373.  Do  you  find  that  to  be  the  prevailing  senti- 
ment ? — Yes  ;  and  it  damages  me  in  my  practice. 

8374.  One  would  have  thought  that  these  noxious 
emanations  would  have  tended  to  enlarge  it  ? — I  have 
more  work  to  do,  but  I  lose  some  of  my  best  patients. 
I  should  get  an  inferior  class  of  people,  and  that  is  a 
very  important  consideration. 

8375.  {Professor  Abel.)  We  have  about  a  dozen 
works  opposite  Charlton,  Woolwich,  and  Plumstead. 
Could  you  identify  the  particular  Avorks  from  which  you 
imagine  you  suffer  most  ? — The  Silvertown  works.  It 
is  difficult  to  say  from  which  of  the  three  Ave  get  the 
most  nuisance.  They  are  within  a  stone's  throw  of 
each  other — there  is  only  a  paling  between  two  of 
them.    When  I  say  the  Silvertown  works,  I  mean 

'    Burt,  Bolton,  and   Haywood's,   Mark    Finch  and 
Company's,  and  Squire  and  Chapman's.    I  should  say 
i    that  probably  Squire  and  Chapman's  Avere  the  Avorst 
I    offenders.   I  am  sure  they  create  that  acid  smell  very 
much. 

8376.  They  are  sulphuric  acid  and  nitric  acid 
manufacturers  ? — Yes,  and  they  make  chloride  of 
lime. 

8377.  What  do  they  make  at  Burt,  Boulton,  and 
Haywood's  ? — They  make  tar  and  give  off  sulphuretted 
hydrogen,  unless  they  are  very  careful.  I  believe 
Burt,  Boulton,  and  HayAVOod's  are  doing  a  great  deal 
with  a  view  to  remedy  the  evil,  but  they  have  the 
means  of  turning  off  the  stench  into  the  air  when  the 
workmen  are  not  looked  after,  and  we  get  an  inter- 
mittent stench  from  them. 

8378.  What  do  you  say  about  Mark  Finch  and 
Company's  works  ? — They  are  betAveen  the  two.  They 
have  a  small  place.    It  is  impossible  to  trace  at  a  mile 

I    off  from  Avhich  factory  the  noxious  emanation  comes. 
' ;       8379.  When  the  Avind  is  blowing  from  the  nortli- 
'    east,  do  you  suffer  from  other  works  ? — We  then  get 
j   the  emanations  from  Lawes's  works. 

8380.  They  are  large  chemical  Avorks  — Yes.  I 
once  went  over  Lawes's  works  Avith  Dr.  Odling. 

8381.  With  regard  to  the  Beckton  Gasworks,  do 
I    you  suffer  any  inconvenience  from  them? — I  do  not 

think  so.  I  do  not  think  the  Beckton  Gasworks  have 
caused  us  any  annoyance. 

8382.  You  say  you  visited  LaAves's  works  in  company 
with  Dr.  Odling  ? — Yes. 

I  8383.  Do  you  consider  that  at  those  Avorks  care  is 
r  taken  generally  to  prevent  the  unnecessary  evolution 
'I  of  noxious  vapours  ? — Certainly  not.  In  Lawes's 
1  factory,  which  I  went  over  with  Dr.  Odling,  they  did 
'  nothing  whatever  to  prevent  noxious  vapours  being 
emitted  into  the  atmosphere. 

8384.  Noxious  vapours  of  what  character? — Nitrous 
acid  fumes  for  one  thing.  Then,  also,  as  I  pointed 
out  to  Dr.  Odling  at  the  time,  I  noticed  in  Lawes's 
factory  that  they  had  got  by  the  side  of  their  flue, 
where  the  gases  are  supposed  to  be  passed  through 
scrubbers  and  so  forth,  a  chimney,  by  means  of  which 
they  could  at  times,  if  it  was  convenient  to  them,  if 
anything  went  wrong,  or  if  the  workmen  pleased,  or 
for  any  reason  whatever,  turn  the  noxious  vapour  sharp 
off  right  into  the  atmosphere.  I  cannot  help  believing 
that  at  8  o'clock  at  night  it  is  very  convenient  for 
them  to  turn  the  gases  of!  in  that  way,  without  their 
being  passed  through  the  scrubbers. 

8385.  That  is  connected  with  the  vitriol  works  ? — 
Yes. 

8386.  That  would  result  in  sending  out  into  the 
atmosphere  a  quantity  of  sulphurous  acid. — Yes, 

8387.  That  would  probably  not  be  so  unpleasant, 
though  it  might  be  something  much  more  injurious 


than  th«  vapour  Avhich  you  would  get  from  Lawes's   Br.  R.  Finch. 

manure  works,  Avhick  are  on  the  same  premises. —  .  

Yeo.  22  Feb.  1877. 

8388.  Did  you  notice  any  arrangement  for  removing   

or  preventing  the  escape  in1o  the  air  of  the  vapour 

from  the  manure  dens  and  mixing  pits  ? — Yes ;  they 
had  an  arrangement  that  the  vapour  should  pass 
through  scrubbers,  but,  as  I  say,  they  had  this  side 
escape  enabling  them  to  pass  off  into  the  air  all  their 
effluvia  whenever  they  liked  without  passing  it  through 
the  scrubbers. 

8389.  That  Avas  your  belief  when  you  Avent  to  the 
AVorks  ? — And  Dr.  Odling's  too ;  they  told  us  that  it 
was  put  there  for  that  purpose,  but  that  it  Avas  not 
used. 

8390.  You  I'eferred  to  Dr.  Huntley  Gordon,  who 
was  the  chief  medical  officer  connected  Avith  the 
Woolwich  Garrison;  did  the  War  Office  ever  join 
officially  with  the  South-eastern  Sanitary  Association, 
or  the  Plumstead  Local  Board  in  any  examination 
into  the  complaints  with  regard  to  these  noxious 
vapours  as  affecting  the  garrison  ? — The  Plumstead 
Board  of  Works  has  repeatedly  communicated  with 
the  War  Office,  and  the  War  Office  have  said  that 
they  were  doing  all  they  could  to  stop  the  nuisance. 
Dr.  Huntley  Gordon  Avas  the  medical  officer  appointed 
by  the  Woohvich  authorities  to  go  into  this  question, 
and  he  has  Avritten  numerous  reports  to  the  War 
Office.    I  believe  he  is  now  at  Gibraltar. 

8391.  With  regard  to  the  outbreak  of  diphtheria; 
these  soldiers'  huts  Avere  really  not  habitable,  Avere 
they  ? — No,  they  were  not  good  huts. 

8392.  They  were  quite  uninhabitable  ? — They  were 
inhabited,  but  ought  not  to  have  been  inhabited ;  still 
for  all  that  they  were  in  the  line  of  the  stench.  If 
you  have  children  suffering  from  diphtheria,  if  you 
do  not  give  them  the  purest  atmosphere  to  breathe  in 
you  get  the  diphtheria  in  an  intensified  form. 

8393.  {Pi'ofcssor  TVilliamson.)  Do  you  happen  to 
know  whether  Squire  and  Chapman's  works  are  under 
the  Alkali  Act,  whether  they  are  inspected  ? — I  do  not 
know  that. 

8394.  {Mr.  Stevenson.)  Are  you  quite  sure  that 
they  make  chloride  of  lime  ? — I  understood  so. 

8395.  {Mr  Wilbraham  Eyerton.)  Did  you  ever 
hear  of  the  Government  inspector  visiting  any  of 
these  works  north  of  the  Thames  ? — No. 

8396.  If  he  had  visited  any  of  them  you  would 
probably  have  known  of  it  ? — There  has  been  no  com- 
munication made  to  our  board  upon  that  subject  ;  it 
is  outside  our  district,  that  is  the  hardship  we  suffer. 

8397.  I  presiime  that  you  would  wish  to  have  the 
power  of  entering  these  Avorks  where  offensive  trades 
are  carried  on,  so  as  to  obtain  evidence  with  regard  to 
them  ? — Yes,  they  should  be  put  under  inspection.  In 
my  opinion  these  manufactures  could  all  be  carried  on 
so  that  they  would  be  inoffensive  to  us  on  our  side  of 
the  Avater  if  they  were  properly  put  under  inspection, 
and  if  they  adopted  all  the  best  available  means  that 
chemistry  could  teach  them.  There  should  be  a  proper 
system  of  inspection  for  all  these  works  Avith  some 
controlling  authority  to  see  that  the  inspector  did  his 
duty. 

8398.  Do  you  speak  with  any  knowledge  of  what 
has  been  done  in  other  parts  of  the  country  Avitli 
regard  to  chemical  Avorks  ? — No,  I  have  no  knowledge 
of  works  in  other  parts  of  the  country. 

8399.  Speaking  as  a  chemist  and  as  an  officer  of 
health,  and  having,  1  presume,  looked  into  the  matter, 
you  think  there  would  be  no  difficulty  in  these  works 
being  carried  on  without  nuisance  ? — To  some  extent 
I  have  inquired  into  the  matter. 

8400.  At  first  sight  it  would  seem  rather  a  strong 
assertion  to  make,  that  they  could  be  conducted  with- 
out committing  any  nuisance  to  any  one,  unless  you 
are  able  to  say  that  from  having  visited  the  works  in 
question  or  similar  works  ? — I  have  visited  some  of 
the  work.i. 

8401,,  But  not  all  ? — No,  not  all  ;  but  they  are  all 
conducted  on  similar  principles.  I  do  not  think  there 
is  any  difference  ;  I  have  seen  Lawes's  and  several  of 
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22  Feb.  1877.  tj^gij-  neighbours  that  cause  the  nuisance. 

8402.  {Professor  JVilliamson.)  Do  you  think  tlae 
medical  officer  of  health  would  be  the  best  officer  to 
inspect  these  works,  or  do  you  think  that  some  officer 
Avith  more  chemical  or  scientific  knowledge  than  a 
medical  officer  of  health  could  be  expected  to  have 
should  be  appointed  for  the  purpose  ? — I  think  the 
medical  officer  of  the  district  would  scarcely  be  com- 
petent to  make  the  inspection.  It  ought  to  be  the 
special  duty  of  a  Government  inspector  appointed  for 
the  purpose  ;  the  medical  officer  of  health  might 
accompany  him  or  be  made  awai'C  of  the  results  of  his 
inspection,  so  that  he  might  report  to  his  own  board, 
but  I  do  not  think  the  medical  officer  of  health  would 
be  competent  to  perform  the  duties  which  should  be 
performed. by  such  an  inspector;  such  an  officer 
would  require  to  possess  a  special  knowledge,  and  to 
keep  up  with  the  manufacturing  science  of  the  day  ;  a 
medical  officer  of  health  may  liave  a  fair  knowledge  of 
chemistry,  but  still  it  is  not  his  business  to  keep  up 
with  the  chemical  and  manufacturing  science  of  the 
day. 

8403.  You  would  claim  for  the  medical  officers  of 
health  the  right  of  inspecting  any  district  they  wished 
to  inspect  ? — Yes. 

8404.  Though  out  of  their  particular  district  ? — 
Yes. 

8405.  {Mr.  Wilbraham  Egerton.)  Under  the  Alkali 
Act,  action  can  only  be  taken  by  the  Government  in- 


spector. Do  you  think  it  should  be  in  the  power  of 
any  one  or  two  householders  aggrieved  to  bring  the 
matter  before  the  local  authority,  and  not  merely 
either  the  medical  officer  or  the  Government  inspector, 
if  such  an  officer  were  appointed  ? — I  think  very  often 
at  present,  where  a  complaint  is  made,  it  comes 
through  some  householder  ;  the  householder  writes  to 
the  board  of  works,  and  the  complaint  is  referred  to 
the  medical  officer  of  health  to  examine  and  report 
on  it.  I  do  not  think  individuals  ought  to  be  allowed 
to  take  action  except  through  the  local  authority. 

8406.  You  do  not  object  to  individuals  complaining 
to  the  local  authorities  ? — No ;  if  they  complain  to  the 
local  authorities,  it  is  the  duty  of  the  local  authorities 
to  take  the  matter  up. 

8407.  {Lord  Midleton.)  What  is  the  death-rate 
within  your  district  ? — Eather  below  that  of  Loudon. 
I  should  think,  taking  it  altogether,  the  death-rate  in 
Plumstead  is  rather  high.  In  Woolwich  it  is  high ;  in 
Kidbrooke  and  Eltham  it  is  low.  The  death-rates  are 
all  returned  under  separate  parishes. 

8408.  Speaking  generally,  you  have  not  observed 
any  increase  in  the  death-rate  ? — No,  I  cannot  say 
that  there  has  been  any  actual  increase  in  the  death- 
rate  ;  but  the  sick-rate  is  rather  high.  I  do  not  think 
I  could  say  that  the  death-rate  has  increased  in  con- 
sequence. 

8409.  Do  you  agree  with  what  some  of  the  previous 
witnesses  have  stated  that  the  nuisance  has  been  on 
the  increase  lately? — I  doubt  whether  in  some  of  the 
districts  it  has  been  on  the  increase.  In  the  north- 
west district  it  has  been  rather  on  the  decrease. 


The  witness  withdrew. 


Mr. 

W.  Ilea  ton. 


Mr.  Charles  William  Heaton  examined. 


8410.  {Chairman.)  You  are  a  Fellow  of  the  Che- 
mical Society  ? — Yes. 

8411.  And  lecturer  on  chemistry  at  the  Charing 
Cross  hospital  ? — Yes. 

8412.  You  have  devoted  considerable  attention  to 
noxious  vapours  arising  from  manure  works  and 
other  factories  ? — Yes,  I  have. 

8413.  Have  you  visited  and  inspected  many  such 
works  ? — A  good  many. 

8414.  Will  you  state  the  result  of  your  inspection  ? 
— What  I  have  to  say  refers  more  particularly  to  the 
factories  on  the  banks  of  the  Thames.  I  have  seen 
others,  but  1  confine  myself  to  those  which  are 
situated  on  the  banks  of  the  Thames.  In  those 
factories  the  chief  manufacture  carried  on  is  the  treat- 
ment of  various  materials  with  sulphuric  acid,  during 
which  treatment  noxious  vapours  are  given  off.  It 
seems  to  me  that  the  noxious  vapours  are  mainly  of 
two  kinds  ;  first,  acid  fumes,  and,  secondly,  what  one 
may  most  conveniently  call  organic  fumes,  such  as 
those  produced  from  burning  feathers,  or  anything  of 
that  kind. 

8415.  From  which  factories  do  the  acid  fumes  pro- 
ceed ? — From  all  the  manure  works,  without  exception  ; 
the  organic  fumes  proceed  only  from  certain  Avorks. 

8416.  What  Avorks  are  those  ? — Those  in  which 
scutch,  shoddy,  and  other  nitrogenous  matters  are 
treated  Avith  sulphuric  acid. 

8417.  For  Avhat  purposes  are  scutch  and  shoddy  so 
treated  ? — For  the  making  of  artificial  manures  of 
different  kinds ;  blood  also  is  used.  In  the  other  class 
of  manure  Avorks  they  treat  mineral  phosphates,  co- 
prolites  and  things  of  that  kind  with  sulphuric  acid. 
In  that  case  there  is  very  little  organic  smell ;  the 
smell  is  chiefly  of  an  acid  chai-acter. 

8418.  Is  that  less  offensive  than  the  organic  smell? 
— Less  offensive,  certainly  ;  but  probably  more  pene- 
trating, I  think. 

8419.  Have  you  ever  observed  in  the  neighbour- 
hood of  Blackwall  any  particular  smells  ? — Vei'y 
frequently. 

8420.  What  sort  of  smells  ? — Very  frequently, 
when  I  have,  been  in  the  neighbourhood,  I  have 
perceived  a  smell  which  must  certainly  have  come 


from  manure  Avorks — an  unmistakeable  smell  of 
guano,  for  instance. 

8421.  At  Belvedere,  near  Erith,  haA'e  you  observed 
anything  of  the  sort  ? — Very  frequently.  I  live  in 
that  neighbourhood. 

8422.  What  is  the  quality  of  the  smell  there  ?— 
Like  bad  glue ;  it  travels  an  immense  distance.  I 
have  smelt  it  at  a  distance  of  three  or  four  miles  from 
the  factory  producing  it.  I  have  not  the  slightest 
doubt  where  it  comes  from. 

8423.  From  which  works  does  it  come  ? — From 
one  or  two  small  manure  Avorks  on  the  banks  of  the 
river. 

8424.  Not  the  works  to  Avhich  our  attention  lias 
been  recently  directed  ? — Works  further  down  the 
river.  I  have  not  been  able  to  inspect  those  works. 
I  believe  the  owners  do  not  allow  people  to  enter, 
but  I  am  informed  that  no  measures  are  taken  in 
those  Avorks  for  the  condensation  of  the  fumes. 

8425.  Have  you  found  that  any  manufacturers 
have  taken  measures  for  diminishing  the  escape  of 
these  fumes  ? — Yes,  in  many  cases. 

8426.  What  are  the  measures  Avhich  they  have  taken  ? 
— In  some  factories  the  fumes  are  passed  through 
scrubber -i,  that  is,  through  Avater.  When  this  process  is 
carefully  performed  in  towers  of  sufficient  size  the 
acid  fumes  are  removed.  Fluoride  of  silicon  is  the  chief 
constituent  of  the  kind  ;  that  is  decomposed  by  water 
and  completely  condensed. 

8427.  Is  that  process  adopted  simply  for  the  purpose 
of  preventing  nuisance  ? — Yes,  simply  for  that  pur- 
pose. A  great  many  manufacturers  have  adopted 
this  process  for  the  purpose  of  diminishing  or  avoiding 
the  nuisance. 

8428.  Have  any  other  methods  been  adopted  by 
manufacturers  for  the  diminution  of  the  nuisance  ?-  - 
III  other  factories  the  fumes  are  carried  from  the 
mixing  chambers  or  dens  to  the  boiler  fire,  and  there 
destroyed  by  the  heat. 

8429.  {Professor   Williamson.)    That  is  to  say, 
organic  fumes  ? — Yes. 

8430.  {Chairman.)  Have  any  other  means  been 
adopted  ? — I  am  not  aware  of  any  other  method 
having  been  adopted  ;  those  two  are  sufficient. 
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8431.  Is  it  your  opinion  that  all  works  which  emit 
these  noxious  vapours  should  be  compelled  to  adopt 
one  or  the  other  of  those  processes  ? — Yes ;  I  think 
there  can  be  no  question  about  it.  I  believe  also  in  a 
very  large  number  of  cases  it  would  probably  be 
necessary  to  use  both  methods  ;  as  far  as  1  am  aware, 
that  bas  not  been  done  hitherto. 

8432.  The  using  of  both  methods  could  hardly  be 
imposed  on  them,  could  it  ? — I  apprehend  that  there 
could  be  no  serious  difficulty  or  expense  in  ii.  It  is 
very  easy  indeed  to  carry  the  fumes  after  they  have 
gone  through  the  water  tower  to  the  boiler  fire. 

8433.  If  they  were  required  to  use  the  best  prac- 
ticable means,  and  those  best  practicable  means  were 
known,  would  not  that  be  sufficient? — Yes,  provided 
that  the  inspector  had  the  power  of  compelling  them 
to  adopt  both  methods. 

8434.  If  both  were  necessary  for  the  purpose  of 
removing  or  diminishing  the  evil  it  would  be  a  com- 
bination of  both  that  would  constitute  the  best  prac- 
ticable means  ? — Certainly.  With  regard  to  the 
cooling  of  the  mixture,  that  is  a  matter  very  much 
neglected.  In  many  of  the  works,  even  where  a  con- 
densing tower  is  used,  they  frequently  allow  the 
mixture  to  fall  into  a  small  chamber  called  a  den,  and 
there,  while  it  is  still  hot,  rake  it  out.  During  that 
process  a  very  great  quantity  of  acid  fumes  arise,  and 
the  smell  is  very  bad.  The  mixture  ought  to  be 
cooled  in  close  chambers  of  sufficient  size  to  allow 
the  mass  to  cool  properly. 

8435.  Do  any  manufacturers  adopt  methods  of 
cooling  so  as  to  prevent  the  evil  as  much  as  possible  ? 
— Yes.  All  the  large  manufacturers  have  been 
anxious  to  adopt  such  measures,  but  some  have  been 
more  successful  than  others  in  their  appliances. 
Many  have  said,  If  you  will  only  show  us  what  to 
do,  we  should  be  very  glad  to  do  it. 

8436.  Are  you  of  opinion  that  the  imposition  of 
regulations  for  enforcing  the  adoption  of  processes 
such  as  you  have  just  now  described  would  be  in- 
jurious to  manufacturers  in  a  commercial  sense  ? — I 
am  persuaded  that  it  would  not.  I  have  never  heard 
any  of  the  larger  manufacturers  make  any  objec- 
tion to  the  adoption  of  such  processes.  All  the 
largest  manufacturers  are  using  one  or  the  other  of 
the  methods. 

8437.  In  works  ordinarily  well-conducted  have  you 
found  occasional  escapes  due  to  the  negligence  of  the 
workmen  ? — That  would  be  so  to  a  small  extent  no 
doubt,  but  I  have  not  observed  any  escapes  due  to 
that  cause  in  the  factories  I  visited  ;  it  was  hardly 
likely  that  I  should,  because  as  I  went  by  invitation 
everything  would  be  in  apple-pie  order.  What  is 
required  is  a  system  of  inspection,  under  which  these 
factories  would  be  liable  to  a  visit  from  the  inspector 
at  any  time.  You  can  never  otherwise  be  certain 
of  their  working  properly. 

8438.  Is  it  your  opinion  that  tliese  inspectors  who 
should  have  the  power  of  visiting  these  works  should 
be  local  ofiicers,  or  that  they  should  be  Government 
inspectors  having  a  comparatively  large  area  under 
then-  control  ? — My  own  opinion  inclines  towards  the 
idea  of  a  Government  inspector. 

8439.  For  what  reason  ? — Because  I  imagine  in 
some  districts  local  influences  would  be  likely  to  be 
brought  to  bear  upon  the  inspector. 

8440.  Would  you  also  think  that  a  Government 
mspector  would  be  likely  to  be  more  specially  fitted 
for  that  particular  work  ? — I  imagine  so,  because  ho 
would  be  selected  with  care  for  that  special  work. 

8441.  A  man  might  be  a  good  medical  officer  of 
health  who  might  not  have  the  requisite  chemical  and 
manufacturing  knowledge  to  enable  him  to  judge 
whether  the  works  were  being  cnrried  on  upon  the 
best  known  process  ? — Certainly.  It  requires  special 
knowledge. 

8442.  (Lord  Midleton.)  To  what  do  you  attribute 
this  peculiar  odour  that  ycu  state  is  perceptible  at 
Belvedere? — The  manufacture  is  the  treatment  of 
glue  refuse.  The  refuse  after  making  glue  is  mixed 
with  bones  and  similar  substances  and  treated  with 
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sulphuric  acid.    The  mixture  gets  exceedingly  hot  Mr. 
and  offensive  fumes  arise,  C.  W.  Heaton. 

8443.  Is  there  a  large  population  springing  up   

round  Belvedere.' — Yes,  a  my  considerable  popu-  22  Feb.  1877. 
latiou.  X  " 

8444.  Are  you  of  opinion  that  allowing  the  mixture 
to  cool  in  close  chambers  would  be  a  specific  for  the 
evil  ? — I  do  not  suppose  you  would  get  rid  of  all  trace 
of  smell  in  the  neighbourhood  of  the  works,  but  prac- 
tically it  would  cure  the  evil  so  far  that  the  fumes 
would  not  travel  bej  ond  a  certain  distance. 

8445.  Are  you  familiar  with  the  provisions  of  the 
Alkali  Act  of  1874  ?— Yes. 

8446.  Do  you  know  the  system  of  inspection  under 
that  Act  ? — I  know  something  of  it,  but  not  very 
intimately. 

8447.  Is  it  an  inspection  of  that  kind  that  you 
would  recommend  ? — Something  of  that  kind. 

8448.  Would  you  prefer  that  the  inspection  should 
be  conducted  by  inspectors  directly  responsible  to 
and  acting  under  the  Local  Government  Board,  or 
would  you,  as  the  witness  who  preceded  you  proposed, 
have  them  acting  under  the  local  authorities  ? — I 
think  the  work  would  be  more  effectually  done  under 
the  supervision  of  the  Local  Government  Board. 

8449.  You  consider  some  of  the  works  to  be  much 
better  managed  than  others  ? — Very  much  ;  there  is  a 
very  great  difference  between  some  works  and  others. 

8450.  Are  the  works  which  are  best  conducted 
large  works,  and  the  works  which  are  worst  con- 
ducted small  woi-ks  ? — I  believe  that  is  pretty  nearly 
the  rule;  subject  to  some  exceptions. 

8451.  Do  you  consider  that  the  nuisance  is  on  the 
increase  ? — I  can  hardly  say  that  it  is  on  the  increase, 
but  it  is  not  on  the  decrease.  Our  nuisance  at  Belve- 
dere has  remained  very  much  the  same  for  many 
years  ;  Ave  have  it  when  the  wind  is  in  the  north. 

8452.  Those  people  who  li\'e  north  of  those  factories 
are  exactly  in  the  same  condition  when  the  wind  is  in 
the  opposite  direction  ?— Yes. 

8453.  The  population  north  of  the  Thames  is  much 
smaller  than  on  the  south  ? — Yes. 

8454.  You  have  been  over  some  of  these  factories  ?  . 
— Yes,  a  great  many  of  them ;  that  is  to  say,  the 
large  ones,  not  the  small  ones  ;  but  I  have  been  so 
close  to  those  small  ones  that  I  have  almost  seen  what 

has  been  going  on  inside,  and  I  have  found  the  smell 
so  intolerable  that  it  was  scarcely  possible  to  breathe. 

8455.  Did  you  find  any  difficulties  interposed  in 
the  way  of  your  examining  those  works  ? — Not  in  the 
larger  works  ;  I  always  met  with  the  greatest  courtesy. 
1  explained  the  motive  I  had  in  going  to  the  works, 
but  I  never  met  with  the  slightest  hindrance.  I 
always  found  the  greatest  willingness  on  the  part  of 
the  people  at  the  woi-ks  to  do  everything  they  could 
to  assist  me  in  my  investigations. 

8456.  {Cliairman.^  These  smaller  works  object  to 
visits  ? — Yes,  undoubtedly,  because  they  are  taking  no 
measures  whatever  to  suppress  the  nuisance. 

8457.  {3Ir.  Stevenson.)  I  presume  the  foundation 
of  this  bone-manure  industry  is  the  enormous  quantity 
of  bones  that  must  be  produced  every  day  in 
London  ? — Yes. 

8458.  If  those  bones  were  not  applied  to  a  profitable  . 
purpose  in  that  way  it  would  be  difficult  perhaps  to 
know  what  to  do  Avith  them  ? — Yes  ;  it  is  a  very  im- 
portant manufiicture. 

8459.  It  is  a  manufacture  that  must  be  carried  on 
in  the  neighbourhood  of  London  ? — I  do  not  see  that 
it  is  necessaiy  to  carry  it  on  quite  so  near  London. 
Why  should  they  not  send  them  down  further  ? 
There  are  works  further  down  the  river  in  which 
mineral  phosphates,  which  are  brought  from  abroad, 
are  dealt  with. 

8460.  In  any  case  there  must  be  a  Isrge  manufac- 
ture of  manure  or  other  products  from  these  bones 
somewhere  in  the  neighbourhood  of  London  ? — 
Undoubtedly. 

8461.  Of  course  the  object  is  that  that  manufac- 
ture should  be  conducted  in  a  way  so  as  to  produce 
the  least  possible  nuisance  ? — Yes. 
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8462.  You  have  stated  that  improvements  have 
been  already  effected  in  that  manufacture  ? — -Yes. 

8463.  And  you  think  those  improvements  might  be 
extended  ? — 1  think  so. 

8464.  If  the  manufacturers  were  stimulated  by  an 
intelligent  Government  inspection  ? — Many  manufac- 
turers now  say, "  Why  should  we  go  to  a  great  expense 
"  in  carrying  out  improvements  when  our  next-door 
"  neighbours  continue  in  the  old  course  ;  if  you  make 
"  us  all  carry  out  the  improvements  we  shall  be 
"  obliged  to  you  rather  than  not ;  we  should  be  con- 
"  tent  if  you  put  us  all  under  inspection." 

8465.  You  have  described  certain  methods  for 
intercepting  these  noxious  fumes.  We  have  had 
evidence  offered  to  us,  which  has  not  yet  been  given, 
in  which  other  methods  than  those  which  you  have 
described  are  suggested,  with  the  same  ?object.  You 
would  not  desire  that  the  particular  methods  of  effect- 
ing the  remedy  should  be  prescribed  ? — No  ;  I  merely 
mention  those  as  being  the  two  methods  which  I  have 
myself  seen  in  actual  use  on  the  Thames. 

8466.  You  would  be  satisfied  with  an  alteration  of 
the  law  which  would  give  security  that  the  best- 
known  means  were  in  every  case  employed  ? — Yes. 

8467.  {Professor  Abel.)  Your  experience  from 
visiting  the  larger  works  is,  that  the  manvifacturers 
would  be  anxious  to  meet  any  requirements  in  the  Avay 
of  improvements  for  preventing  the  escape  of  noxious 
vapours,  provided  that  they  were  placed  on  an  equal 
footing  with  smaller  manufacturers  ? — Yes. 

8468.  Such  a  state  of  things  would  be  most  readily 
and  efhciently  brought  about  by  placing  all  such 
works  under  Government  inspection  ?— Yes. 

8469.  You  have  visited  those  larger  works  probably 
more  than  once.  Have  you  seen  those  arrangements 
which  you  have  have  described  partially  or  completely 
carried  out  as  a  matter  of  general  practice  ? — I  am 
informed  as  a  matter  of  general  practice.  It  is  im- 
possible for  me  to  say  what  happens  in  my  absence. 
Whether  they  adopt  those  methods  at  all  times  is  a 
little  doubtful.  On  one  or  two  occasions  they  have 
said,  "  We  are  not  using  that  condenser  to-day,"  and 
things  of  that  sort.  Where  they  have  not  the  fear  of 
an  inspector  coming  down  on  them  at  any  moment  it 
cannot  be  expected  that  the  workmen  will  not,  where 
it  is  convenient  for  them  to  do  so,  send  the  fumes 
straight  up  into  the  air  instead  of  sending  them 
through  the  scrubbers. 

8470.  You  think  there  would  be  no  difficulty  in 
applying  those  arrangements  to  the  whole  of  the 
works  ? — None  at  all. 

8471.  With  reference  to  manure  works  the  opera- 
tion of  cooling  is  probably  one  of  the  most  difficult 
operations  they  have  to  carry  on  ? — Yes. 

8472.  And  which  must  be  carried  to  a  certain  point 
only,  or  damage  results  to  the  manufactured  product  ? 
—Yes. 

8473.  Probably  it  would  be  some  time  before  ar- 
rangements for  cooling  could  be  devised  to  prevent 


the  escape  of  noxious  vapours  and  at  the  same  time 
not  interfere  with  the  quality  of  the  manufactured 
product  ? — They  might  have  larger  sheds  and  closer 
sheds  for  the  cooling  to  take  place  in.  There  must 
be  a  limit,  I  believe,  to  the  size  of  the  den  itself,  aud 
the  product  must  be  removed  from  the  den  before  it 
has  perfectly  cooled,  but  it  is  not  necessary  to  take  it 
into  the  open  air.  The  den  might  communicate  with 
a  close  chamber.  I  believe  it  does  so  in  some  cases. 
In  one  factory  I  saw  a  very  large  chamber  connected 
with  the  mixer,  aud  the  manufacturer  said  that  they 
had  a  pair  of  those  chambers  side  by  side  capable  of 
holding  very  large  quantities  of  material,  and  he  said 
they  found  it  quite  possible  to  allow  the  cooling  to 
take  place  in  one  while  they  were  emptying  the  other. 

8474.  The  necessity  of  packing  before  the  material 
was  perfectly  cool  would  necessitate  the  escape  of 
noxious  vapour  ? — Yes ;  they  might  do  that  in  a 
closed  place  instead  of  in  the  open  air. 

8475.  A  quantity  of  putrid  fish  is  used  in  the  manu- 
facture of  manure,  is  there  not  ? — Yes. 

8476.  Have  you  visited  those  small  manure  works 
and  vitriol  works  on  the  north  side  of  the  river  oppo- 
site Erith  ? — No,  I  have  not  visited  them,  but  I  have 
heard  complaints  of  the  smell  from  them. 

8477.  They  are  small  works  ? — T  suppose  so. 

8478.  With  regard  to  the  largest  works,  such  as 
Lawes's,  I  understand  you  to  say  that  means  are 
taken  to  diminish  the  nuisance  ? — Lawes's  I  have  not 
visited ;  but  with  regard  to  many  of  the  large  con- 
cerns in  that  neighbourhood,  evidently  a  great  deal 
of  care  has  been  bestowed  upon  the  matter  already, 

8479.  With  regard  to  the  more  purely  chemical 
works,  such  as  Squire  and  Chapman's,  are  measures 
adopted  there  for  the  prevention  of  the  escape  of 
acids  ? — With  regard  to  the  works  in  which  vitriol 
and  nitric  acid  are  made,  I  know  less  about  them  than 
I  do  about  the  others. 

8480.  You  do  not  know  whether  those  works  come 
under  the  Alkali  Act  of  1874  ? — I  cannot  answer  that 
question. 

8481.  As  to  the  tarworks  of  Messrs  Burt,  Bolton 
and  Haywood,  do  you  think  they  are  specially  offen- 
sive ? — Of  course  they  are  liable  at  all  times  to  be 
exceedingly  offensive.  They  have  gone  to  great  ex- 
pense with  the  view  of  avoiding  the  nuisance  as 
much  as  possible,  and  they  have  attained  a  great 
amount  of  success.  I  went  over  those  works  a  short 
time  ago  with  Dr.  Frankland,  Dr.  Odling  and 
Dr.  Stevenson,  and  we  were  all  struck  with  the 
skilful  appliances  brought  to  bear  upon  the  con- 
densation of  the  vapour. 

8482.  You  believe  that  the  exertions  of  the  manu- 
facturers in  the  direction  of  devising  arrangements 
for  the  diminishing  of  the  nuisance  would  be  stimu- 
lated by  an  inspection  of  such  works  by  a  Govern- 
ment inspector  ? — Yes ;  in  factories  like  these  there  is 
a  danger  of  constant  pollutions  of  the  atmosphere, 
ai'ising  from  carelessness. 


?he  witness  withdrew. 


M^r.  Mr.  William  Gi 

W.  Glanville. 

— — —         84SS.(Ckairman.)  You  live  in  the  parish  of  Green- 
wich ? — Yes. 

8484.  Yoxi  are  a  retired  brigade  sergeant-major  of 
artillery  ? — Yes. 

8485.  Have  you  been  employed  as  sanitary  in- 
spector of  the  South-Eastern  Sanitary  Association  for 
some  time  past  ? — I  have. 

8486.  Since  when  ? — Since  the  19th  of  June  last. 

8487.  As  such  inspector,  were  you  directed  to  visit 
certain  factories  ? — Yes. 

8488.  What  were  the  factories  which  you  visited  ? 
— I  visited  Mockford's  manure  works,  the  Thames 
soap  works.  Hill's  oil  of  vitriol  and  manure  works, 
situate  on  the  Kentish  side  of  the  Thames  ;  and  the 
factories  known  as  Gibbs  and  Company's  vitriol 
and  manure  works,  Odam's  vitriol  and  manure  works, 
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Duncan's  sugar  works,  Farmer  and  Company's  vitriol 
and  manure  works,  Walmsley's  malt-roasting  works, 
Ohlendorff's  Peruvian  and  Guano  and  oil  works. 
Turner's  varnish  works,  Burt,  Boulton  and  Hayward's 
tar  works,  Mark  Finch  and  Company's  vitriol  and 
chemical  works.  Squire  and  Chapman's  chemical 
works,  the  India-rubber  and  gutta-percha  works,  the 
Anglo-American  leather-cloth  works,  the  Becton  gas 
works,  Davy's  tar  works,  and  Lawes'  chemical  and 
manure  works,  all  situated  on  the  Essex  shores  of 
the  Thames. 

8489.  Did  you  go  inside  any  of  them  ?— I  went 
just  inside  the  gates  of  four  of  them;  namely  Squire 
and  Chapman's,  Gibbs',  Odam's,  and  Farmer's.  I  did 
not  go  inside  the  others ;  but  I  went  close  to  the 
works. 

8490.  Did  you  go  near  enough  to  all  of  them  to 
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become  familiar  with  the  sort  of  odour  emitted  from 
each  ? — Yes. 

8491.  Did  you  find  them  all  equally  offensive  ? — 
The  smells  varied. 

8492.  Which  did  you  consider  the  worst  ? — Squire 
and  Chapman's  chemical  works,  riglit  opposite 
Charlton. 

3493.  What  was  the  character  of  the  smell  from  the 
manure  works? — ^The  smell  from  them  all  was  of 
about  the  same  character. 

8494.  How  did  it  affect  you  ? — I  found  the  vapour 
from  the  manure  works  very  irritating  to  the  nose  and 
the  throat  close  to  the  works. 

8425.  What  sort  of  smell  did  you  find  in  the  neigh- 
bourhood of  the  tar  works  ? — The  smell  in  the  neigh- 
bourhood of  the  tar  works  was  a  smell  like  where  tar 
has  got  into  a  drain. 

The  witne 


8496.  When  you  visited   Squire  and  Chapman's 

works  did  you  observe  that  the  vapours  appeared  to  be    W.  Glanville 

disagreeable  to  those  inlialing  them  — Very  much  so  •   

I  experienced  it  myself.  -  '    22  Feb.  1877. 

8497.  Did  you  observe  anything  which  showed  that  

the  odours  were  disagreeable  to  the  men  employed  in 

the  works  ? — The  men  who  were  at  work  in  the 
building  looked  very  sickly,  and  I  saw  the  men  holding 
handkerchiefs  to  their  mouths. 

8498.  I  suppose,  like  the  other  witnesses,  you  have 
observed  that  the  district  on  the  south  side  of  the 
Thames  is  most  affected  when  certain  winds  are 
blowing  ? — Yes. 

8499.  How  far  do  the  smells  travel  ? — I  have  smelt 
them  over  two  miles. 

8500.  Are  you  able  to  trace  each  particular  bad 
odour  to  the  works  that  produce  it  ? — Yes. 

withdrew. 


Mr.  Herbert  Oliver  Thomas 

8501..  {Chairman,  to  Mr.  Thomas.)  You  are  sur- 
veyor and  chief  inspector  of  nuisances  to  the  Wool- 
wich Local  Board  of  Health  ? — I  am. 

8502.  (  To  Mr.  Carty.)  You  are  assistant  iuspector  ? 
—Yes. 

8503.  {To  Mr-  Thomas.)  Has  your  attention  been 
recently  directed  to  the  noxious  vapours  arising  from 
works  on  the  north  side  of  the  Thames  ? — It  has. 

8504.  Will  you  state  what  you  have  observed  ? — 
My  attention  was  called  by  my  board  about  the  month 
of  June  last  to  these  noxious  smells  coming  from  the 
other  side  of  the  river,  since  which  time  I  have  found 
these  sickening  odours  pervading  the  town  upon  two 
occasions.  On  the  15th  of  November,  the  wind 
coming  from  east-south-east,  the  odour  was  most 
sickening,  though  I  did  not  follow  it  up  to  discover 
where  it  came  from  ;  but  on  the  20th  of  February,  two 
days  ago,  between  5  and  6  in  the  evening,  I  dis- 
covered a  very  foul  smell  in  the  town,  and  Mr.  Carty, 
my  assistant  inspector,  and  myself  followed  the  smell 
till  we  got  to  Charlton  pier.  We  found  upon  arriving 
there  that  it  came  across  the  water,  and  I  hired  a 
waterman's  boat  and  rowed  in  the  direction  of  the 
smell  until  we  came  to  the  opposite  shore.  We  landed 
on  the  fore  shore  opposite  to  the  works  of  Messrs. 
Squire  and  Chapman,  which  works  I  found  to  be 
emitting  a  very  noxious  vapour.  I  Avent  to  the  offices 
of  the  works  and  informed  the  person  in  charge  who 
I  was  and  where  I  came  from  and  my  object  in  calling. 
I  then  went  to  to  the  adjoining  works  of  Messrs. 
Mark  Finch  &  Co.,  and  I  also  observed  very  foul 
smells  coming  from  their  works.    I  acquainted  them 

i  also  with  my  object  in  calling.  I  then  went  to  the 
I  next  adjoining  works,  those  of  Messrs.  Biu't,  Boulton, 
I  and  Hayward,  and  acquainted  them  also  with  my 

object  in  calling. 
\      8505.  Were  you  directed  to  do  so  by  the  board  or 
1  did  you  do  it  in  the  ordinary  performance  of  your 
I  duties  ? — I  was  specially  directed  by  the  board  to 
I  follow  up  these  smells. 

8506.  With  a  view  to  give  evidence  here  or  with  a 
view  to  take  proceedings  ? — With  a  view  to  give 
evidence  here. 

8507.  There  is  a  strong  feeling  in  Woolwich  that 
they  are  suffering  from  this  nuisance,  and  that  they 
are  in  need  of  protection  ? — Yes. 

8508.  {To  Mr.  Carty.)  Do  you  confirm  the  evidence 
of  Mr.  Thomas  ?— Yes. 

8509.  Do  you  wish  to  add  anything  to  what  he  has 
said  ? — I  may  say  that  at  certain  times  I  have 
perceived  a  smell,  and  I  have  made  a  memorandum  of 
the  direction  of  the  wind  at  the  time  and  formed  my 
opinion  where  the  smell  proceeded  from. 

8510.  Does  your  experience  lead  you  to  confirm  the 
statements  you  have  heard  here  that  these  odours  are 

Tt 


and  Mr.  John  Carty  examined.  Mr. 

H.  O.  Thomas 

generally  smelt  on  the  south  side  of  the  river  when  '^"'^ 
there  are  northerly  winds  ?— Yes.  ^"'"'y- 

8511.  Have  you  any  doubt  whatever  as  to  the 
sources  from  which  they  proceed? — Not  any  doubt 
whatever,  because  when  we  proceeded  to  the  factories 
we  found  the  same  smell.  It  is  generally  with  a 
north-north-west  wind  that  we  get  the  smells  at 
Woolwich. 

8512.  {To  Mr  Thomas.)  Have  you  observed  any 
increase  of  this  nuisance  of  late,  or  a  decrease  ? — I 
think  there  has  been  a  decrease. 

8513.  But  still  it  is  very  bad  ?—  It  is  still  very  bad 
we  have  at  times  a  most  sickening  odour. 

8514.  This  winter  we  have  been  remarkably  exempt 
from  north  winds  ? — Yes. 

8i515.  During  the  last  few  days  we  have  had  winds 
from  the  north  and  you  have  been  sensible  of  these 
odours  ? — Yes. 

8516.  Do  you  attribute  the  decrease  in  the  nuisance 
to  the  fact  that  this  winter  we  have  had  less  of  the 
wmds  which  ordinarily  prevail,  or  to  improvements 
which  have  taken  place  in  the  works  ? 

^  (Mr.  Carty.)  I  should  say  it  has  been  due  to  the 
direction  of  the  wind. 

8517.  You  do  not  believe  that  the  evil  has  been 
mitigated  in  the  works  themselves  ? — I  do  not. 

{Mr.  Thomas.)  These   works  are  not  under  our 
inspection  being  outside  our  district. 

8518.  {Professor  Williamson,  to  Mr.  Thomas.) 
You  stated  just  now  that  on  a  particular  occasion  you 
went  across  the  river  in  order  to  find  the  source  of  a 
particular  smell,  and  you  called  at  Squire  and 
Chapman's,  and  stated  the  purpose  for  which  you 
called;  did  you  go  into  the  works  and  ascertain  that 
the  smell  did  emanate  from  them  ;  did  your  inves- 
tigation lead  to  a  conclusive  opinion  upon  your  part 
that  the  smell  had  emanated  from  those  particular 
works  ? — Yes. 

8519.  You  followed  up  the  smell? — Yes. 

8520.  I  want  to  know  whether  at  last  you  proved 
where  it  came  from  ? — Yes,  there  was  no  doubt  in  my 
mind  at  all  that  the  smell  came  from  those  three  works 
together.  They  stand  isolated  in  the  marshes,  and 
before  we  arrived  at  them  we  could  see  a  dense  fog  or 
vapour  coming  from  them.  It  happened  to  be  a  moon- 
light night ;  it  ii^as  all  in  favour  of  our  observations. 

{Mr.  Carty.)  We  saw  most  smoke  when  we  were 
on  the  river  abreast  of  the  works. 

8521.  {Chairman.)  Does  Woolwich  suffer  more  by 
night  than  by  day  ? 

{Mr.  Carty.)  All  my  observations  have  been  at 
night. 

8522.  {Chairman,  to  Mr.  Thomas.)  Have  com- 
plaints been  made  to  you  by  the  inhabitants  ?  — 
Frequently. 

8523.  Do  they  complain  of  anything  more  than 
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Mr.  annoyance  ?  —  They  complain  that  the  odours  are 
H.  O.  Thomas  sickening  odours,  which  they  consider  unhealthy. 

'""^  8524.  {Mr.  Wilhraham  Egerton.)  Do  you  know 

Mr.  J.  Carty.  ^j^pj-j-jgj.  gq^ire  and  Chapman's  works  are  under  the 


inspection  of  the  Government  inspector  under  the 
Alkali  Act  ? — 1  have  not  tlic  slightest  idea. 

8525.  {Chairman.)  You  do  not  know  whether  any 
of  these  works  use  salt.'' — No. 


22  Feb.  1877. 


The  witness  withdrew. 
Adjourned  to  Wednesday,  March  6th. 


Wednesday,  7tli  March  1877. 


Present  : 

The  Eight  Honoxtrable  LORD  ABERDARE  in  the  Chair. 


S%ir(jcon-M(ljor 
Lane. 

7  Mar.  1877. 


The  Right  Honourable  Earl  Peuct,  M.P. 
Viscount  Midleton. 

The  Honourable  VVilbraham  Egkrton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 


F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 
A.  W.  Williamson,  Esq.,  F.R.S. 
Admiral  W.  W.  Hornby.  , 
Gerald  A.  R.  Fitz Gerald,  Esq.,  Secretary. 


Surgeon-Major  Lane  examined. 


8526.  (  Chairman.)  You  live  at  Woolwich,  I  believe  ? 
—Yes. 

8527.  And  are  iu  the  service  of  the  Government 
there  ? — Tes. 

8528.  How  long  have  you  been  there  ? — I  have 
been  there  about  four  years  and  a  half. 

8529.  During  that  time  has  Ihere  been  any  con- 
siderable increase  in  the  number  of  chemical  works 
and  other  works  emitting  vapours  in  the  neighbour- 
hood of  Woolwich? — At  first  there  was;  latterly 
there  has  not  been  so  much  as  there  was  before. 
There  has  been  less  smell  than  there  was. 

8530.  My  question  Avas  with  reference  to  the 
increase  in  the  number  of  Avorks  ? — I  do  not  know 
anything  about  that. 

8531.  Has  there  been  any  increase  in  the  quantity 
of  vapour  emitled  from  those  works  ? — There  has 
been  less  latterly. 

8532.  What  are  the  effects  of  those  vapours  ? — I  do 
not  know  of  any.  There  have  been  no  injurious 
effects  that  I  am  aware  of. 

8533.  Do  you  know  of  any  disagreeable  effects  ? — 
The  smell  was  very  disagreeable. 

8534.  You  say  that  was  in  past  times  ? — Yes,  and 
occasionally  there  is  the  same  smell  now. 

8535.  On  what  occasions  ? — -I  cannot  exactly  state 
what  occasions,  but  sometimes  there  is  a  very  bad 
smell  there. 

8536.  It  depends  upon  the  quarter  of  the  wind,  T 
suppose? — Yes,  when  the  wind  is  blowing  from  the 
other  side  of  the  river. 

8537.  That  would  be  a  northerly  wind,  would  it 
not  ? — Yes. 

8538.  How  far  do  the  nieu  under  your  charge  live 
fi'om  the  works  ? — I  had  charge  of  a  regiment  for  a 
couple  of  years,  from  1872  to  1874,  at  the  Cambridge 
Barracks,  formerly  called  the  Marine  Barracks,  which 
is  above  the  dockyard.  1  cannot  tell  how  far  they 
are  from  the  works. 

8539.  Can  you  give  us  some  sort  of  idea  of  the 
distance? — They  are  within  200  or  300  yards  of  the 
dockyard  railway  station. 

8540.  How  far  are  the  works  from  the  quarters 
of  the  men  ? — I  cannot  tell. 

8541.  You  cannot  form  an  opinion  ? — No. 

8542.  How  far  from  the  hospital  are  they  ? — The 
Herbert  Hospital,  where  the  men  are,  is  about  a  mile 
from  the  barracks,  and  the  works  are  on  the  otlier 
side  of  Woolwich,  on  the  other  side  of  the  rivei".  I 
cannot  tell  the  exact  distance. 

8543.  I  ask  you  not  exactly  but  to  give  your 
impression.  Would  they  be  within  a  mile  and  a  half 
or  a  mile  and  a  quarter,  ox  two  miles  ? — I  should 
think  about  two  miles,  as  far  ai  f  ^'an  judge. 

8544.  In  the  hospital  have  you  ever  had  any  com- 
plaints of  the  vapour  when  the  wind  was  blowing 
f i-om  the  north  ? — None ;  I  never  had  any. 


8545.  Have  any  of  your  men  suffered  from  pulmo- 
nary diseases  or  bronchial  complaints,  or  any  similar 
diseases  ? — They  have  had  none  that  have  been 
aggi-avated  or  brought  on  in  any  way  by  the  vapours. 

8546.  You  have  neither  yourself  experienced  nor 
have  you  heard  any  of  your  patients  complain  of  the 
disagreeable  effects  upon  them  to  which  other 
witnesses  have  borne  testimony  ? — No.  We  had  an 
investigation  last  year  by  the  medical  officers. 
Another  officer  and  myself  made  inquiries  into  it, 
and  I  can  show  you  the  report  which  we  furnished. 

8547.  Why  did  you  go  into  the  investigation  ? — It 
Avas  required.  The  Secretaiy  of  State  for  War,  I 
believe,  sent  down  to  see  if  we  could  give  a  certificate, 
stating  Avhether  or  not  they  were  injurious  to  health. 

8548.  Do  you  knoAV  what  moved  the  Secretary  of 
State  to  make  that  inquiry  ? — I  think  it  was  some 
association,  but  I  am  not  positive. 

8549.  Will  you  read  the  report? — "In  obedience 
"  to  instructions  received  through  you  from  the 
"  Major-General  Ommanding,  to  investigate  as  to 
"  the  facts  of  the  case  of  a  nuisance  arising  from 
"  noxious  vapours  giA'en  off  by  certain  factories  on 
"  the  banks  of  the  Thames,  and  to  furnish,  if  possible, 
"  the  certificate  required  in  the  War  Office  letter  of 
"  the  7th  ultimo,  we  have  the  honour  to  report,  from 
"  the  investigation  we  liaA'e  made,  Ave  have  been 
"  unable  to  discover  that  the  said  vapours  have  proved 
"  directly  or  indirectly  prejudicial  to  health,  and  that 
"  we  therefore  are  unable  to  supply  the  certificate 
"  required  by  the  War  Office  letter  alluded  to." 
This  is  signed  by  another  medical  officer.  Dr.  Lewis, 
and  myself.  It  Avas  dated  the  8th  of  March  1876, 
and  it  went  to  the  Major-General  Commanding,  and 
he  forwarded  it. 

8550.  Have  you  ever  heard  any  complaints  made, 
by  people  living  in  this  neighbourhood,  of  the  noxious 
vapours  ? — At  first,  Avhen  Ave  Avere  living  at  the 
barracks,  I  complained  of  the  smell  being  very  bad ; 
it  was  A'ery  offensive. 

8551.  But  you  say  that  it  is  less  offensiA'e  now  ? — 
It  is  less  offensive  noAV  than  it  Avas. 

8552.  Are  you  aware  whether  that  is  in  conse-_ 
quence  of  any  diminution  of  activity  on  the  part 
of  the  AVorks,  or  of  the  measures  Avhich  they  have 
taken  to  improve  their  processes  ? — I  do  not  know 
anything  about  that.  I  knoAV  nothing  about  the 
works  at  all. 

8553.  {Ptofessor  Abel.)  The  Avorks  are  situated 
upon  high  ground,  are  they  not  ? — Yes. 

8554.  Were  you  living  at  the  barracks  ? — Yes,  I 
was  living  at  the  barracks. 

8555.  And  did  you  notice  the  smells  periodically  ? 
— Yes.  The  smell  was  sometimes  very  offensive. 

8556.  At  what  time  in  the  day  ? — More  frequently, 
I  think,  at  night  and  in  the  evenings  than  at  any  other 
time. 
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8557.  Could  you  give  any  notion  of  the  character 
of  the  smells  that  you  noticed  ? — The  smells  wei'e 
very  offensive ;  that  was  the  chief  thing. 

8558.  Were  they  pungent,  or  were  they  simply 
offensive  ? — They  were  otFeusive,  and  I  suspected  that 
they  were  from  the  manure  manufactories. 


8559.  You  had  no  instances  in  which  persons' of 
delicate  health  were  at  all  afEected  by  them  ? — We 
could  not  find  any.  We  investigatetl  it  to  know 
whether  there  was  any  case  which  .had  been  afPected 
directly  or  indirectly  by  them,  and  we  could  not  find 
any. 


Surgeon-Major 
Lane. 

7  Mar.  1877. 


The  witness  withdrew. 


George  Vulliamt.  Esq.,  examined. 


8560.  {Chairman.')  What  is  your  position  ? — I 
have  been  for  the  last  16  years  architect  and  surveyor 
to  the  Metropolitan  Board  of  Works,  and  have  carried 
out  all  their  large  works. 

8561.  Where  is  your  house  situated  ? — My  house 
is  situated  at  the  east  end  of  the  village  of  Greenliithe, 
on  the  Thames,  close  to  the  river,  where  I  have 
resided  for  the  last  12  years. 

8562.  Have  you  any  works  near  you  ? — Yes ; 
Messrs.  John  Bazley  White  and  Company's  Works 
are  within  between  a  half  and  two  thirds  of  a  mile 
of  my  house. 

8563.  What  works  are  those  of  Messrs.  White  ? — 
They  are  exclusively  for  the  manufacture  of  Portland 
cement. 

8564.  In  what  direction  do  they  lie  from  your 
house  ? — They  lie  easterly  of  me. 

8565.  Do  you  suffer  at  all  from  them  ? — When  the 
wind  blows  from  the  east  the  smoke  of  the  works 
from  Northfleet,  and  particularly  iMessrs.  Wliite's 
works,  which  are  nearest  to  me,  we  suffer  very 
great  inconvenience  indeed. 

8566.  What  is  the  nature  of  that  inconvenience  ? — 
The  nature  of  it  is  that  it  causes  considerable  rough- 
ness in  one's  throat,  irritation  of  the  breathing  organs, 
nausea  in  the  stomach,  and  a  feeling  of  sickness,  and 
altogether  unhinges  one.  It  is  so  noxious  and  so 
disagreeable  that  in  the  middle  of  the  summer,  instead 
of  being  able  to  Avalk  about  one's  garden,  you  are 
obliged  to  go  in  and  shut  your  house  doors  and 
windo  vs  to  keep  the  smell  out,  which  appears  to  me 
always  like  the  smell  of  a  very  bad  brickfield. 

8567.  Does  it  lead  to  any  positive  sensation  of 
sickness  ? — It  causes  great  sickness  to  me  ;  it  makes 
me  feel  inclined  to  vomit.  In  fact  I  have  on  many 
occasions  last  summer,  when  we  have  had  it  very 
bad  in  the  months  of  June  and  July,  vomited  and  felt 
very  sick. 

8568.  Have  your  family  also  suffered  ? — Yes,  my 
daughters  particularly  suffer  great  inconvenience 
from  it,  and  we  are  obliged  to  shut  all  the  doors  and 
windows. 

■8569.  Is  this  evil  increasing  or  decreasing  ? — It 
has  increased  very  much  of  late.  I  have  known  the 
village  between  30  and  40  years.  Wlien  I  first  knew 
it  it  was  of  no  importance  whatever,  but  the  last  four 
or  five  years  it  has  become  perfectly  intolerable  ;  so 
intolerable  that  it  is  impossible  for  any  gentleman  to 
live  in  my  house  I  should  say. 

8570.  Do  those  vapours  affect  a  considerable  popu- 
lation ? — The  village  is  but  a  small  one— merely  one 
street ;  there  may  be  200  or  300  people  in  the  street 
perhaps. 

8571.  Does  it  affect  any  other  population  besides 
that  of  the  village  of  which  you  speak  ? — I  do  not 
know.  I  can  only  speak  ol'  what  I  know  of  my  own 
village,  but  I  hear  great  complaints,  and  no  doubt 
you  will  have  other  witnesses  before  you  to  speak  of 
oiher  villages. 

8572.  What  are  the  other  villages  which  are  liable 
to  be  so  affected  ? — It  catches  us  directly.  The  smoke 
and  vapours  attack  us  the  first  village,  in  which 
respectable  people  and  gentry  live.  Then  it  goes  on 
fiirtiier  towards  Dartford,  but  by  the  time  it  gets  to 
Dartford  it  is  disseminated  over  the  country  a  good 
deal. 

8573.  Have  you  ever  heard  of  those  vapours 
reaching  Dartford  ? — No. 

8574.  Can  you  say  how  far  they  do  reach  ? — I  cannot 
tell.  I  can  only  speak  for  myself.  It  causes  me  very 
gi'eat  annoyance  and  very  great  inconvenience. 


8575.  Have  you  ever  complained  to  the  owners  of 
the  works  ? — We  have  constantly  complained,  but 
could  get  no  redress. 

8576.  Haye  you  ever  attempted  to  take  legal 
measures  ? — Legal  measures  have  been  taken  at  dif- 
ferent times  by  my  brothor-in-law,  Mr.  Umfreville,  of 
Ingress  Park,  who  will  speak  of  some  measures  which 
he  took  at  the  Quarter  sessions.  He  got  a  true 
bill  for  a  nuisance  against  them,  but  it  was  compromised 
by  their  paying  all  the  expenses  and  promising  to 
amend  in  future,  but  I  think  that  it  is  worse  every 
day. 

8577.  Do  you  know  whether  they  have  made  any 
attempts  at  improvement,  which  attempts  have  failed  ? 
— I  do  not  know  what  they  have  done  ;  I  have  never 
been  inside  the  works. 

8578.  Have  the  public  authorities  ever  done  any- 
thing ? — No.  You  see  that  it  is  a  great  affair  for  any 
gentleman  to  attack  a  manufactory  like  that,  which 
produces  an  income  of  30,000/.  or  40,000/.  a  year. 

8579.  That  is  why  I  ask  whether  the  public  autho- 
rities have  done  anything  ? — No,  it  is  almost  impossible, 
because  the  whole  of  the  labouring  population  in  the 
neighbourhood  are  cement  workpeople,  and  the  whole 
of  ihe  tradesmen  in  the  village  are  employed  by  those 
cement  makers,  so  that  you  have  no  chance  of  getting 
redress. 

8580.  Do  you  know  of  any  other  cement  works 
near  you  ? — Further  eastward,  towards  Northfleet, 
there  are  Bevan's  and  Gibbon's  and  Gostling's  and 
some  more. 

8581.  Do  you  happen  to  know  whether  the  amount 
of  noxious  vapour  which  proceeds  from  them  is  as 
great  as  that  which  proceeds  from  White's  ? — I  cannot 
teli.  I  speak  of  White's  because  they  are  much  nearer 
to  me  than  any  otiier. 

8582.  Are  you  aware  whether  any  of  those  cement 
works  employ  processes  which  make  them  less  offensive 
in  their  nature  ? — 1  cannot  tell. 

8583.  (iT/>-.  Stevenson.)  I  think  you  say  that  those 
nuisances  are  increasing  there  ? — Certainly,  they  have 
increased  very  much  during  the  last  20  years. 

8584.  Can  you  tell  us  as  an  architect  whether 
concrete  is  mucli  more  largely  used  in  building  than 
it  used  to  be  ? — I  know  it  is  in  London,  being 
surveyor  to  the  Board  of  Works,  who  have  to  license 
concrete  buildings,  but  I  do  not  know  anything  about 
it  in  the  country. 

8585.  Still  there  is  an  increasing  demand  for 
concrete  ?• — Y''es,  there  is  an  increasing  demand  no 
doubt.  The  cement  of  which  they  make  this  concrete 
is  made  at  these  works. 

8586.  Is  it  in  the  public  interest  that  the  Avork 
should  be  carried  on  on  the  banks  of  the  Thames  on 
account  of  the  supply  of  chalk  which  they  want  ? — 
I  do  not  know.  They  are  nearer  to  the  chalk,  perhaps, 
there  than  they  are  in  any  other  places. 

8587.  And  that  is  the  reason  why  the  works  are 
there  ? — That  may  be  so.  They  Avere  originally  Roman 
cement  works,  but  in  the  last  20 years  they  have  become 
Portland  cement  works  exclusively.  The  Roman  cement 
works  Avere  no  inconvenience  to  anybody,  but  the 
Portland  cement  works  are  highly  inconvenient. 

85S8.  What  is  the  difference  in  the  manufacture  ? — 
I  do  not  know,  but  it  is  quite  different.  I  am  no 
cement  maker,  but  I  can  only  answer  for  the  efi'ects 
produced  upon  the  locality,  and  having  known  the 
village  between  30  and  40  years  as  I  have,  and  having 
lived  in  it  for  20  years,  and  in  my  present  house  12 
years,  I  can  speak  with  some  authority, 

8589.  Do  you  speak  as  to  the  increase  of  the 


G.  Vulliamy, 

Usq. 
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G.  Vulliamy,  nuisance  since  Portland  cement  was  introduced,  or 
to  the  character  of  the  nuisance  generally  ? — T  have 

7  MaTTs??    ^^^^         *°  believe  from  what  I  have  heard  that 

 '    Messrs.  White   have   only   manufactured  Portland 

cement  within  the  last  18  or  20  years,  and  I 
know  that  the  number  of  chimneys  are  almost  daily 
increasing  there.  When  I  first  knew  them  30  years 
ago  there  were  not  more  than  two  chimneys,  and 
now  there  are  22. 

8590.  Are  those  chimneys  high  or  low  ? — They  are 
of  all  heights,  some  are  low  and  some  are  high. 

8591.  Have  you  observed  the  shape  of  those  22 
chimneys ;  are  they  of  the  beehive  shape  ? — No ;  they 
are  large  chimneys.  I  have  never  been  in  the  works, 
but  I  cannot  see  from  the  road  any  of  those  old- 
fashioned  pear-shaped  chimneys. 

8592.  At  what  height  above  the  ground  is  this 
vapour  of  which  you  complain  chscharged  ? — The 
vapour  is  discharged  from  chimneys  of  all  heights. 
It  may  be  discharged  from  some  chimneys  50  or  60 
feet  high,  and  there  is  one  more  than  100  feet  high. 
It  is  a  very  peculiar  vapour.  As  it  comes  out  from 
the  top  of  the  chimney  instead  of  going  upwards,  it 
seems  gradually  to  fall  and  come  near  the  ground. 

8593.  You  described  it  as  like  the  smell  from  a  bad 
brick-kiln  ? — Yes ;  it  is  even  worse  than  that. 

8594.  In  fact  very  much  the  same  process  is  carried 
on  in  each  case ;  they  calcine  clay,  do  they  not  ? — I 
believe  that  Portland  cement  is  made  by  mixing 
Medway  mud  and  chalk  together,  and  then  they  are 
calcined  at  a  very  great  heat  in  furnaces. 

8595.  So  that  that  is  pretty  much  the  same  process 
as  goes  on  when  bricks  are  burnt  in  kilns  ? — It  is 
pretty  much  the  same  process,  but  having  been  an 
architect  between  30  and  40  years,  and  having  seen 
a  gi'eat  deal  of  brick  making,  I  never  smelt  a  brick- 
field so  bad.    To  me  it  appears  to  be  about  the  same 

.    smell,  only  a  great  deal  worse. 

8596.  Have  you  observed  any  injury  to  vegetation 
by  those  vapours  ? — I  have  not  observed  that  in  my 
garden,  but  I  have  heard  other  people  complain  of  it. 
I  have  gone  down  the  high  road  in  which  their  works 
exist,  and  I  have  seen  the  trees  very  visibly  affected 
by  it. 

8597.  Probably  those  vapours  are  discharged  at  a 
low  temperature,  so  that  they  do  not  rise  into  the  air  ? 
— I  cannot  tell  that. 

8598.  Has  anything  been  suggested  lis  (\i  remedy  for 
these  vapours? — I  am  not  aware.  I  know  nothing 
of  cement  making.  At  the  Board  of  Works  we  use 
an  immense  deal  of  Portland  cement,  as  you  may 
imagine,  and  there  are  works  in  Germany  which, 
one  of  our  sub-engineers  happened  to  visit  not  long 
ago,  and  he  said  that  they  were  very  first-rate 
Portland  cement  works,  cariied  on  in  a  much  more 
scientific  way,  and  there  was  no  annoyance  whatever 
from  them.  My  belief  is  that  they  have  been  making 
Portland  cement  in  the  same  way  for  20  years  with  no 
improvement,  because  improvements  means  very  large 
expense  probably. 

8599.  Sometimes  it  means  economy,  does  it  not  ? 
—  It  means,  perhaps,  laying  out  10,000/.  or  20,000/. 
In  Germany  they  make  it  better  even  than  we  do  in 
England,  and  cause  no  annoyance  to  the  neighbour- 
hood whatever. 

8600.  Do  you  know  how  this  Commission  could 
get  any  information  as  to  the  improved  process  of 
manufacture  ? — No  ;  I  ca,nnot  tell  you.  There  are 
some  improvements  of  late,  but  I  do  not  know 
whether  they  have  been  embraced  by  those  cement 
manufacturers. 

8601 .  (  Chairman.)  Who  gave  you  that  information 
about  them  ? — Sir  Joseph  Balzalgette's  assistant, 
Mr.  Grant,  who  is  a  great  authority  for  making  all 
sorts  of  cement  work  and  concrete  work  at  the 
Board. 

8602.  Would  he  give  evidence  to  the  Commission  ? 
— I  have  no  doubt  that  he  would  if  he  were  asked.  He 
is  the  assistant  engineer,  and  he  is  a  great  authority 
in  the  use  of  concrete,  and  Portland  cement  particu- 


larly, and  he  has  lectured  upon  it  in  the  Institution 
of  Civil  Engineers  very  often. 

8603.  {Professor  Abel.)  Is  it  not  a  fact  that  river 
mud  is  very  largely  used  ?— I  believe  it  is  entirely 
Medway  mud  that  is  used  in  the  manufacture  of 
cement. 

8604.  And  that  is  really  the  reason  for  these  works 
being  situated  in  the  neighbourhood  — I  cannot  tell 
you  that.  I  suppose  it  might  be  so.  They  barge  the 
mud  out  of  the  river  Medway  and  bring  it  alongside  ; 
but  it  might  be  taken  further  down  the  river,' 
where  it  would  not  hurt  anybody  as  it  does  now. 

8605.  Are  there  works  considerably  further  down 
the  river  than  those  ?— Yes  ;  there  were  some  works 
indicted  by  the  Government  at  ChfEe,  which  they 
found  a  true  bill  against  some  two  or  three  years  ago. 
The  fort  was  inconvenienced  and  not  the  locality, 
there  being  few  dwelling  houses  near  the  fort. 

8606.  You  Imow  nothing  as  to  measures  which 
have  been  taken  to  abate  the  nuisance  ?— Nothing 
whatever. 

8607.  Have  you  heard  whether  Messrs.  White  are 
trying  this  German  system  of  making  cement? — I 
see  an  enormous  chimney,  and  I  heard  that  they  are 
making  or  are  going  to  make  cement  in  what  they 
call  a  Hofimann  kiln  ;  but  then  I  have  read  the  patent 
of  these  works  and  I  cannot  discern  that  there  is  any 
diminution  of  the  nuisance  on  account  of  the  smell.  It 
is  merely  a  method  of  making  cement  to  save  coke; 
there  is  a  great  saving  of  coke ;  they  do  not  use 
within  50  per  cent,  as  much  coke  as  they  did  in  the 
old  fashioned  way.  I  do  not  see  that  there  will  he 
any  diminution  of  the  nuisance  of  the  smell  and  of 
the  annoyance  to  us. 

8608.  But  you  are  not  able  to  speak  from  your  own 
knowledge  ? — No. 

8609.  Are  there  not  some  very  extensive  brick- 
fields along  the  line  of  railway  towards  Greenhithe, 
between  Greenhithe  and  Northfleet  ?— No  ;  I  do  not 
know  of  any. 

8610.  {Admiral  Hornby.)  You  spoke  of  shutting 
your  doors  and  windows  to  keep  out  these  vapours, 
besides  their  unpleasant  effect  upon  the  throat,  and 
so  on.    Have  you  observed  whether  they  create  any 
bad  effects  in  your  house  ;  I  mean  spoiling  the  bind- 
ing of  your  books,  or  affecting  your  plate,  or  anything 
of  that  sort  ? — I  have  not  so  critically  gone  into  it  as 
to  say  that.    I  can  only  say  that  I  made  a  note, 
which  I  should  like  to  read  to  you.    I  wrote  it  on 
the  very  evening  that  it  occurred,  and  perhaps  it  may 
give  you  an  idea  of  Avhat  I  experienced  :  "Friday 
"  evening,  July  14th,  1876;  7.30  p.m.;  wind  east, 
"  and  heavy  and  close.    While  sitting  in  my  garden, 
"  smoke,   most   dense,   from   cement  works  came 
"  suddenly  over  and  enveloped  us  all ;  smell  most 
"  cUsgusting  and  filthy,  like  a  bad  brickfield ;  were 
"  all  di-iven  within  the  house.    Weather  previously 
"  most  clear  and  beautiful ;  a  change  of  wind  from 
"  west  to  east  occurred ;  a  heavy  quiet  summer's 
"  evening."     This  is  what   I  have  down  on  the 
14th  July.    Then  I  wrote  afterwards,  "About  as 
"  bad,  and  perhaps  worse,  than  the  smoke  and  smell 
"  as  on  the  19th  and  20th  of  last  June."  Those 
were  fearful  days.    Instead  of  enjoying  one's  country 
residence  and  being  able  to  walk  about  in  one's 
garden,  and  play  at  croquet  with  the  ladies,  we  were 
obliged  to  go  in  and  shut  the  doors  and  windows. 
Then  on  December  the  7th  I  have  got  another  note. 
"December  the  7tb,  1876;  wet  day;  heavy  weather; 
"  east  wind ;  fog  and  smell  from  cement  works  ;  stink 

"  most  offensive."  That  was  on  the  7th  of  last 
December.  Those  are  two  little  notes  that  I  made 
at  the  time. 

8611.  Then  I  presume  that  where  they  are  exposed 
to  this  vapour,  the  value  of  property  would  be  likely, 
if  you  wanted  to  let  a  house  there,  to  be  affected  more 
or  less? — I  should  say,  most  certainly,  that  the  resi- 
dential ijroperty  in  the  village  of  Greenhithe  is 
affected  most  alarmingly.  A  house  that  may  be 
worth  100/.  a  year,  if  anybody  was  to  come  and  see 
it  under  the  influence  of  one  of  those  easterly  winds. 
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and  heavy  fog,  and  smoke  and  smell,  they  would 
not  take  at  all ;  I  know  I  would  not.  I  can  tell 
you  exactly  how  the  property  has  depreciated, 
from  my  own  experience.  When  I  first  went  to 
live  at  Greenhithe,  which  is  now  20  years  ago, 
I  took  a  house  on  the  hill  above  Greenhithe,  one  of 
two  houses  connected  together.  It  was  directly  in 
the  face  of  White's  cement  works,  and  I  could  see 
the  chimneys,  every  one  of  them,  perhaps  half  a  mile 
or  three  quarters  of  a  mile  off.  When  I  took  the 
house  the  agent  asked  me  100/.  a  year  for  it  ;  and, 
after  some  negotiation,  I  agreed  to  give  him  90/.  I 
took  it  upon  a  repairing  lease,  with  all  the  responsi- 
bility of  the  lease,  and  I  paid  him  90/.  a  year  for 
eight  years.  That  house,  when  I  left  it,  went  beg- 
ging for  a  very  long  time.  No  one  would  take  it, 
and  it  is  now  inhabited  by  a  man  of  the  name  of  Keep, 
and  he  now  pays  55/.  a  year,  showing  how  it  has 
deteriorated  in  value.  It  is  a  very  nice  house,  Avith  a 
stable  and  coach-house  attached  to  it.  The  adjoining 
house  to  that  was  occupied  by  a  gentleman  of  the 
name  of  Wait,  a  gentleman  in  the  tea  trade.  He,  I 
know,  paid  75/.  or  80/.  a  year  for  his  term.  It  was 
not  quite  so  good  a  house  as  mine,  because  of  the 
stable  and  coach-house.  That  house  is  now  let  to  a 
man  of  the  name  of  Waller,  for  45/.  a  yeai',  and  they 
were  very  glad  indeed  to  get  it.  I  attribute  the  de- 
preciation entirely  to  the  annoyance  caused  to  the 
residents  and  to  the  gentlemen  who  reside  there  by 
the  fumes,  those  gases  and  vapours  coming  over  them 
periodically  Avith  the  east  wind. 

8612.  With  regard  to  the  effect  of  the  illness  that 
you  spoke  of,  does  it  pass  away,  or  last  any  time  ? — 
It  does  not  last ;  it  is  transient. 

8613.  {Mr.  iVilbraham  Egerton.)  Are  you  in  the 
Metropolitan  Board  of  Worlcs  area  ? — No  ;  I  am  out 
of  the  metropolitan  area.  I  am  25  miles  from  Charing 
Cross. 

8614.  What  is  your  sanitary  authority  ?  Is  it  an  urban 
or  a  rural  sanitary  authority  ? — I  do  not  know  whether 
we  have  ever  had  anything  done  to  the  place.  I  do 
not  know  that  any  sanitary  authority  ever  does  any- 
thing there. 

8615.  Do  not  you  think  it  desirable  that  the  local 
authorities  should  have  some  control  over  works  of  this 
kind  that  produce  the  nuisances  that  you  complain 
of  ? — They  would  have  a  tremendous  battle  to  fight 
against  such  works  as  employ  a  thousand  meu,  and 
perhaps  make  30,000/.  a  year  profit. 

8616.  Do  you  speak  of  their  making  such  large 
profits  with  any  certainty  ? —  They  make  very  large 
profits.  I  know  that  for  certain  when  you  see  the 
prices  they  get  for  their  cement,  and  what  it  is  made 
of. 

8617.  Have  you  any  recommendation  to  make  to 
the  Commission  with  regard  to  the  suppression  of  the 
nuisance  ? — Seeing  the  great  difficulties  that  we  have  to 
contend  with  as  simple  individuals  against  such  a 
nuisance  as  that,  and  such  a  powerful  and  such  a  rich 
body  of  men  as  they  are,  who  can  stand  anything, 
any  amount  of  fighting,  the  only  remark  [  should 
make  would  be,  if  we  had  the  power  under  the 
circumstances  when  we  were  greatly  aggrieved,  of 
being  able  to  apply  to  the  Government  to  send  some- 
body down  there  to  investigate  our  case  and  report; 
it  would  be  a  great  boon. 

8618.  Do  you  mean  that  a  Government  inspector 
should  inspect  the  works  ? — Yes,  upon  a  certain 
number  of  respectable  householders  sending  up  a 
memorial  saying,  We  are  suffering  from  this  ;  we  can- 
not live  in  our  houses  ;  will  you  kindly  send  somebody 
down  from  the  Government  to  see  how  it  is  carried 
on. 

8619.  It  is  no  joke  for  a  private  individual  to 
attack  those  men,  and  therefore  you  think  that  the 
ordinary  recourse  to  law  would  be  unavailable  ? — 
You  cannot  do  it.  How  can  we  simple  individuals 
with  small  means  attack  men  who  will  spend  10,000/, 
in  defending  themselves,  because  it  is  a  matter  of 
life  and  deatli  almost  to  tlicui  if  they  had  to  lay  out 
20,000/,  or  30,000/.  in  improving  their  works,  which 
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they  ought  to  be  made  to  do,  for  I  am  told  that  in 
Prussia  there  is  no  nuisance. 

8620.  And  you  think  that  if  the  Government  sent 
down  an  inspector  he  would  be  able  to  exercise  such 
control  that  they  would  be  no  nuisance  ? — I  firmly 
believe  that  the  nuisance  might  be  greatly  alleviated 
if  they  were  properly  controlled,  but  they  do  just  as 
they  like  now. 

8621.  {Earl  Percy.)  Did  I  understand  you  to  say 
that  it  was  a  matter  of  life  and  death  to  manufacturers 
to  resist  any  improvement  in  their  works  ? — It  is  life 
and  death  to  everybody  to  save  all  the  money  they 
can,  and  improvement  means  pulling  down  and  re- 
arranging the  whole  of  the  present  works,  which  are 
carried  on  in  all  those  factories  just  now  as  they  were 
20  years  ago. 

8622.  But  you  cannot  give  the  Commission  any 
idea  as  to  whether  the  alterations  requisite  to  abate 
the  nitisance  would  be  such  as  seriously  to  injure 
the  profits  of  the  manufacturers  ? — I  cannot  tell  you. 
Their  profits  are  very  great  indeed.  When  I  see 
people  round  me  who  have  been  only  making  cement 
for  22  or  23  years  buying  land  and  spending  70,000/. 
or  80,000/.  at  a  time,  knowing  that  they  had  nothing 
when  they  began,  I  conclude  that  the  profit  must  be 
enormous. 

8623.  You  mentioned  that  the  value  of  building 
land  for  residential  purposes  has  very  much  deterio- 
rated by  the  proximity  of  these  works.  Is  there  any 
compensating  increase  in  the  value  of  the  land 
for  manufactories  or  for  cottages  connected  with 
manufactories  ? — I  believe  that  the  best  speculation  by 
far  in  that  neighbourhood  would  be  to  pull  down  all 
the  residential  property  and  turn  it  into  cottages  for 
the  labouring  classes.  It  will  become  a  complete 
manufacturing  district.    That  is  my  firm  belief. 

8624.  ( Viscount  Midleton.)  You  have  been  a 
resident  in  this  neighbourhood  for  some  time,  I  think  ? 
— I  have  lived  in  this  neighbourhood  20  years,  and  I 
have  lived  in  my  present  residence  12  years. 

8625.  Therefore  you  are  in  a  position  to  say  that 
the  works  have  increased  considerably  both  in  extent 
and,  I  believe,  also  in  number  within  the  last  few 
years  ? — They  have,  very  considerably  indeed. 

8626.  The  firm  of  Messrs.  White  are  not  the  only 
offenders,  are  they  ? — There  are  others  further  east- 
ward of  me.  I  am  speaking  of  the  Messrs.  White's 
because  their  works  are  nearest  to  me,  but  if  you  go 
towards  Northfleet  another  mile,  you  come  upon 
Mr.  Bevan's,  Mr.  Gibbons's,  and  the  works  of 
Mr.  Gostling  and  several  others. 

8627.  What  is  it  that  attracts  those  cement  works 
to  this  particular  locality  ;  is  it  the  excellence  of  the 
Thames  mud  ? — No,  it  is  not  the  Thames  mud  ;  it  is 
the  Medway  mud.  Those  great  cement  makers  buy 
the  freehold  of  islands  in  the  Medway,  they  cut  into 
them  and  use  them  till  they  are  exhausted,  and  then 
they  buy  some  more. 

8628.  Are  you  enough  of  a  chemist  to  say  what  is 
the  particular  character  of  the  vapour  which  is  pro- 
duced ? — No,  I  fail  to  be  able  to  tell  you  what  that 
is.  I  can  answer  for  it  that  in  appearance  it  is  a 
white  vapour  and  a  very  heavy  vapour,  because  if  you 
watch  it  coming  out  of  the  tops  of  the  chimneys  it 
poes  not  rise  like  steam,  or  as  any  other  vapour  does, 
but  it  comes  out  and  seems  to  drop  all  over  the 
country  and  comes  near  the  ground. 

8629.  Do  you  know  whether  it  is  an  acid  vapour  ? 
— I  do  not  know. 

8630.  You  have  spoken  of  the  profits  that  are 
derived ;  have  you  any  means  of  arriving  at  those 
profits  ?~ None  whatever.  I  can  only  judge  of  the 
way  in  Avhich  many  connected  Avith  them  live ;  that 
is  to  say,  the  affluence  in  which  they  live. 

8631.  Do  you  consider  the  nuisance  on  the  in- 
crease ? — Most  certainly  of  late  years. 

8632.  Is  it  in  proportion  to  the  extension  of  the 
works  ? — I  am  certain  of  it. 

8633.  Beyond  the  enlai'gements  which  Ave  know  to 
have  taken  place,  have  any  new  works  been  erected 
within  the  last  five  years  ? — I  know  of  no  ucav  works 
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G.  Vulliamij,    because  I  do  not  often  go  beyond  my  own  village. 

-2'sg'.         There  may  be  at  Nortlifleet  and  that  neighbourhood. 
7  j^ar  1877        8634.  Previously  to  the  establishment  of  those  works 
^'       '    Greenhithe  was  an  increasing  neighbourhood,  was  it 
not  ? — T  think  it  was  certainly  a  residential  neighbour- 
hood ;  it  is  an  exceedingly  pretty  neighbourhood 

8635.  But  since  the  extension  of  those  works  has 
it  increased  in  a  corresponding  ratio  as  a  residential 
place  ? — Certainly  not,  because  my  brother-in-law, 
Mr.  Umfreville,  who  will  be  before  you  presently,  has 
laid  out  for  building  purposes  a  part  of  his  estate, 
consisting  of  40  or  50  acres,  but  it  hung  fire,  and  only 
four  houses  have  been  built  on  it  in  20  years,  and  two 
have  never  been  occupied. 


8636.  That  you  consider  to  be  in  consequence  of 
the  nuisance  created  by  the  works  ? — Certainly  it  has 
got  a  bad  name  from  that  cause. 

8637.  Is  there  a  large  population  of  the  people 
employed  in  the  works  growing  up  around  them  ?— 
Yes,  there  is  a  large  growing  population  of  work- 
people connected  with  the  cement  works,  and  they  are 
not  the  most  agreeable  people  to  live  amongst,  because 
when  you  threaten  proceedings  they  mob  you,  black- 
guard you,  and  throw  stones  at  your  carriage,  which 
is  not  pleasant. 

8638.  Does  it  go  as  far  as  that? — Yes.  In  fact 
they  mobbed  my  house  the  other  night. 


The  witness  withdrew. 


S'.  C.  Samuel  Chaeles  Umf 

Umfreville, 

Es(/.  8639.  (Chairman.)  You  are  a  justice  of  the  peace 
  for  the  county  of  Kent,  I  believe  ? — I  am. 

8640.  And  you  are  the  owner  of  property  near 
Greenhithe,  called  Ingress  Park  and  Ingress  Abbey  ? 
—Yes. 

8641.  How  long  have  you  resided  there  ? — 23  years. 

8642.  Are  there  any  cement  manufactories  in  the 
neighbourhood  ? — Yes,  unfortunately,  there  are. 

8643.  How  near  is  the  nearest  one  to  you  ? — 
Messrs.  White's  is  about  half  a  mile  from  me. 

8644.  Are  there  any  others  which  affect  you  besides 
Messrs.  White's  ? — Yes,  there  is  one  other  lately 
erected  to  the  west  of  me,  Avhich  is  a  nuisance  at 
times  also,  but  that  is  much  smaller,  and  that  is  about 
a  thousand  yards  from  me. 

8645.  Do  not  you  suffer  so  much  from  that  as  from 
the  other  ? — No ;  it  is  nmch  smaller,  and  it  is  working 
under  an  injunction  of  the  Court  of  Chancery,  and 
therefore  it  is  not  so  annoying  as  the  other  one.  But 
I  think  that  the  chimneys  in  Messrs.  White's  are  24 
or  25. 

8646.  Do  you  mean  that  since  the  injunction  there 
has  been  less  noxious  vapour  emitted  ? — I  do  not 
mean  that,  but  they  are  restricted  from  increasing 
their  works. 

8647.  Have  those  works  been  increasing  ? — Very 
much  indeed. 

8648.  From  what  date  ?— Since  1857. 

8649.  Has  the  increase  been  going  on  of  late  ? — 
Yes  ;  it  has  been  going  on  up  to  the  present  time,  I 
may  say. 

8650.  Will  you  describe  the  nature  of  youi-  suf- 
ferings ? — With  an  easterly  wind  those  noxious  gases 
come  over  us,  and  are  very  annoying  and  very  irri- 
tating; they  affect  me  across  the  brow,  causing  a 
tightness  and  heat  in  the  forehead,  and  a  nasty  taste 
in  the  mouth ;  in  fact  they  make  the  eyes  smart 
almost  as  if  there  was  smoke  in  them. 

8651.  Do  they  remain  very  long  ? — Yes,  they  hang 
about  my  place  for  hours,  as  long  as  the  wind  lasts 
and  the  density  of  the  atmosphere  lasts. 

8652.  Can  you  recollect  approximately  for  how 
long  a  time  consecutively  those  gases  would  remain 
about  your  house  ? — Sometimes  as  much  as  24  hours, 
depending  entirely  upon  the  state  of  the  wind  and 
weather. 

8653.  Have  you  observed  whether  they  are  worse 
by  day  or  by  night  ? — In  the  evening  they  are  always 
worse,  I  fancy.  They  charge  their  kilns  towards  the 
evening,  and  then  we  always  get  the  worst  of  it. 

8654.  You  have  described  it  as  being  exceedingly 
disagreeable  ;  have  you  experienced  either  in  yourself 
or  your  family  any  evil  effects  upon  your  health  ? — I 
have,  decidedly.  I  may  say  that  if  I  expose  myself 
for  a  couple  or  three  hours  to  this  noxious  vapour  I 
am  obliged  to  go  in  and  take  medicine  immediately. 
I  have  two  little  girls,  and  it  affects  them  almost  in 
the  same  way.  If  you  look  at  them  in  the  morning 
when  they  come  from  the  nursery,  you  have  only  to 
look  at  their  countenances  to  tell  which  way  the  wind  is. 

8655.  Have  you  considerable  property  around  those 
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places  ? — Yes,  I  have  property  that  ought  to  be  worth 
perhaps  100,000/.  in  this  neighbourhood. 

8656.  Is  it  building  ground  ? — Yes. 

8657.  Do  you  conceive  the  value  of  your  property 
to  be  affected  ? — Yes,  at  least  one  half. 

8658.  Are  you  letting  any  building  ground  now  ?  

Yes.  I  have  let  building  land  for'four  houses,  but 
that  is  all  I  have  let  for  the  last  20  years. 

8659.  Are  you  open  to  offers  ?— Yes,  decidedly. 

8660.  Is  your  land  well  situated  for  building  ? — 
Very  Avell  situated ;  indeed  I  may  say  beautffuliy 
situated. 

8661.  Are  you  open  to  offers  for  villa  residences 
or  for  residences  of  working  people  ? — No,  not  for 
working  people,  but  for  villa  residences  I  am. 

8662.  Do  you  attribute  the  absence  of  offers  to  the 
character  which  the  place  has  derived  ? — Yes,  to  the 
character  which  the  place  has  derived  from  those 
cement  works. 

8663.  Have  you  ever  (aken  any  action  against  the 
works  ? — I  have. 

8664.  Will  you  describe  what  manner  of  action  you 
took  ? — I  indicted  them  at  quarter  sessions  about 
three  years  ago. 

8665.  With  what  result? — The  result  Avas  that 
upon  payment  of  the  costs  the  indictment  was  with- 
drawn, and  a  promise  of  doing  all  they  possibly  could 
to  alleviate  the  nuisance. 

8666.  Have  they  improved  since  ?— They  have 
not ;  I  am  sorry  to  say  that  they  have  rather  increased 
their  working  than  otherwise. 

8667.  And  has  the  increase  of  the  works  been  ac- 
companied by  an  increase  of  the  volume  of  vapour  ? — 
Of  course,  as  the  quantity  of  cement  is  increased  the 
gases  are  also  increased. 

8668.  It  would  not  be  "  of  course,"  I  suppose,  if 
they  adopted  improved  processes  ? — If  they  adopted 
some  process  which  could  consume  those  gases  it 
would  be  altered,  of  course. 

8669.  Have  you  as  a  sufferer  in  your  person  aud 
your  property  endeavoured  to  ascertain  whether  those 
noxious  vapours  are  a  necessary  accompaniment  to 
the  works  ? — I  believe  that  it  would  be  a  very  ex- 
pensive process  to  do  away  with  them  entirely.  I 
believe  it  is  out  of  their  means. 

8670.  You  have  doubtless  expostulated  personally 
with  Messrs.  White  ? — Yes.  They  promise  to  do  all 
they  possibly  can,  but  it  aU  ends  in  a  promise. 

8671.  Wiis  their  promise  to  do  all  they  possibly 
could  accompanied  also  with  '  the  encouraging  hope 
that  they  would  succeed  in  diminishing  the  nuisance  ? 
— They  promised  me  only  last  week  they  would  do 
all  they  possibly  could,  and  they  hope  to  be  able  to 
say  in  the  course  of  three  or  four  years  the  nuisance 
would  be  entirely  alleviated. 

8672.  They  wished  to  make  the  expenditure  gra- 
dual ? — Yes,  they  wished  to  make  the  expenditure 
gradual.  They  are  only  applying  this  Hofmann's 
patent,  but  there  is  nothing  m  it  whatever  to  burn  or 
to  relieve  us  from  those  noxious  gases ;  it  is  merely  a 
patent  for  economising  fuel. 

8673.  That,  to  a  certain  extent,  would  be  an  ad- 
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vantage,  but  it  would  not  relieve  them  from  the 
disagreeable  consequences  of  the  vapours  ? — It  would 
relieve  their  pockets  ;  it  would  not  relieve  us. 

8674.  You  would  escape  the  sulphurous  acid 
evolved  from  the  coal  ? — Yes,  from  the  coke  ;  and 
they  use  principally  coke  in  the  drying. 

8675.  You  say  that  they  have  made  you  promises 
within  the  last  week,  but  I  suppose  that  your  expos- 
tulations began  when  you  found  that  no  good  results 
followed  from  your  compromise  with  them  ? — Yes. 

8676.  Are  you  aware  whether  they  did  try  any- 
thing ? — They  improved  their  machinery  immediately. 
They  spent  a  lot  of  money  on  their  works,  there  is 
not  the  slightest  doubt  of  that,  I  believe  to  the  extent 
of  8,000^.  or  10,000/.,  in  renewing  their  machinery 
and  doing  what  they  could  under  present  circum- 
stances. 

8677.  But  nothing  effectual  so  far  as  diminishing 
the  noxious  vapours  was  concerned  ? — No.  They 
consume  all  their  own  smoke.  We  are  not  annoyed 
with  black  smoke  as  we  were,  but  we  still  get  the 
gases. 

8678.  (  Viscount  Midleton.)  Are  you  aware  of  the 
precise  character  of  those  gases ;  do  you  know  what 
they  are? — I  have  heard  the  chemists  speak  of  them. 

8679.  Of  course  there  would  be  sulphurous  acid 
from  the  coke,  but  do  you  know  of  any  other  acid  ? — 
Carbonic-acid  gas  and  muriatic  acid. 

8680.  There  is  muriatic  acid,  is  there  ? — Yes  ;  it  is 
salt-water  mud  or  clay  that  is  used. 

8681.  Do  they  decompose  salt  in  the  manufacture  ? 
— No.  The  salt  comes  from  the  mud.  It  is  all 
made  from  the  Medway  mud.  It  is  a  strange  thing 
that  the  Thames  mud  will  not  make  cement.  I  think 
it  is  about  three  parts  chalk  and  one  of  mud. 

8682.  Do  you  know  what  the  process  employed  is  ? 
— \  can  give  you  a  description  of  it.  There  are  three 
parts  of  chalk  and  one  of  mud  put  into  a  pug  mill 
and  the  mixture  is  there  well  ground.  After  that  it 
is  allowed  to  lie,  and  the  water  runs  off,  and  this  stuff", 
which  is  called  slurry,  is  put  upon  the  drying  floors 
to  be  dried,  and  after  being  dried  it  is  ground  be- 
tween stones  like  a  flour  mill. 

8683.  What  process  of  the  manufacture  is  it  that 
throws  off"  the  gas  ? — The  drying. 

8684.  Is  it  dried  by  artificial  heat  ? — Yes  ;  coal  and 
coke. 

8685.  Then  it  is  in  that  process  of  drying  that  the 
gas  is  thrown  off? — Yes. 

8686.  Is  it  within  your  knowledge  that  any  process 
has  been  suggested  by  chemists  or  otherwise  by 
which  those  fumes  could  be  consumed  upon  the  spot  ? 
— I  have  heard  chemists  say  that  they  cannot  suggest 
any. 

8687.  Are  you  of  opinion  that  the  gases  are  in- 
separable from  the  process  of  manufacture,  or  that 
they  arise  from  the  carelessness  of  the  workmen 
employed  in  the  manufacture  ? — They  are  inseparable, 
I  believe,  from  the  process,  but  at  the  same  time  a 
great  deal  depends  upon  the  workmen. 

8688.  Do  you  know  whether  any  of  the  cement 
manufactories  with  which  you  are  concerned  employ 
any  chemist  to  ascertain  whether  any  remedy  can  be 
found  for  this  ? — No,  I  have  never  heard  of  a  chemist 
being  employed. 

8689.  Have  Messrs.  White  particularly  been  com- 
municated with  upon  the  subject  of  the  nuisance  that 
they  occasion  ? — Over  and  over  again. 

8690.  What  is  their  answer  ? — Their  answer  is  that 
they  do  all  they  possibly  can. 

8691.  Have  you  any  doubt  whatever  of  the  nuisance 
being  very  materially  upon  the  increase? — On  their  own 
admission,  they  made  20,000  tons  in  1867  and  65,000 
tons  in  1877.  I  think  there  could  be  no  doubt  about 
that. 

8692.  Thei-e  can  also  be  no  doubt  about  the  effect 
which  it  has  produced  upon  Greenhithe  as  a  residen- 
tial neighbourhood  ? — Not  the  slightest  doubt  in  the 
world.  In  fact  residential  property  is  destroyed  there. 
My  residence  is  not  worth  as  much  by  20,000/.  as  it 
was  20  years  ago. 
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8693.  {Mr.  Stevenson.)  On  whose  land  were  those         ^  ^ 
works  built  ? — On  their  own,  I  believe.    They  were  Umfreville, 
originally  Francis  and  Co.    I  think  they  were  origi-  Esq. 
nallv  built  as  a  very  small  Roman  cement  works  in    7  Mar.  1877. 
1825  or  1826.   

8694.  Is  there  no  advantage  to  landowners  in  the 
neighbourhood  by  an  increased  demand  for  houses  for 
the  working  population  brought  by  those  works  ? — 
The  only  increased  demand  for  houses  is  for  cottage 
property  for  labourers. 

8695.  Is  not  that  in  some  measure  compensating 
for  the  loss  in  other  ways  ? — I  should  say  not.  Cot- 
tage property  is  very  scarce  there.  Many  people 
walk  at  the  present  time  three  miles  backwards  and 
forwards  to  the  works. 

8696.  Is  there  no  ground  to  be  got  for  building 
cottages  ? — People  do  not  like  to  let  their  ground  for 
building  cottages  as  a  rule. 

8697.  Then  they  deprive  themselves  of  the  profit 
that  they  might  get  by  doing  so  ? — I  cannot  say  that 
there  is  much  profit.  Cottage  property  is  not  very 
profitable. 

8698.  Land  for  cottages  would  sell,  I  suppose  ? — • 
Yes  ;  but  you  do  not  get  people  to  take  land  or  buy 
land  for  cottages.  There  are  several  plots  laid  out 
now  for  sale,  but  although  they  have  been  laid  out  for 
the  last  three  years,  I  suppose  that  there  are  not  half- 
a-dozen  cottages  built  there. 

8699.  How  is  it  that  the  workmen  have  to  walk 
three  miles  from  their  homes  ? — From  the  scarcity  of 
cottages  in  that  locality  ;  and  the  manufacturers  will 
not  build  cottages. 

8700.  Do  you  think  that  it  is  the  manufacturer's 
duty  to  build  cottages  ? — I  should  imagine  that  a 
manufacturer,  if  he  studied  his  labourers,  would  have 
houses  near  for  them. 

8701.  Why  do  not  speculators  build  cottages,  if 
there  is  such  a  demand,  as  there  must  be,  if  people 
have  to  walk  three  miles  from  the  works  ? — Specu- 
lators do  not  like  to  build  them.  In  fact  there  is  no 
land  available  for  cottages  as  a  rule. 

8702.  How  is  the  land  occupied  ? — Agriculturally. 

8703.  What  does  hinder  cottages  being  built  ? — 
People  will  not  sell  their  land  for  cottages  as  a  rule. 

8704.  You  mentioned  that  the  smoke  from  those 
kilns  was  worse  in  the  evening.  Do  you  know  how 
long  a  kiln  when  charged  is  being  fired  before  it  is 
emptied  ? — I  think  it  takes  about  48  hours  to  burn 
off  entirely. 

8705.  Are  the  fumes  worse  at  the  beginning  of  the 
kiln  compared  with  the  end  — Yes,  the  fumes  are 
worse  in  one  respect,  that  they  throw  off  a  much 
larger  body  of  vapour  at  first.  The  more  moisture 
there  is  the  more  vapour  comes,  but  the  most  pungent 
smell  comes  from'  a  little  later  part  of  the  drying, 
when  there  is  nothing  but  gases  thrown  off ;  when 
the  moisture  is  nearly  exhausted  the  gases  are  strong 
enough. 

8706.  Then  the  visible  gases  are  not  so  bad  as 
what  you  may  call  the  less  visible  gases  ? — Not  in 
smell. 

8707.  Are  you  quite  sure  that  the  kilns  are  always 
charged  in  the  evening  ? — Yes  ;  in  fact  only  last 
week  I  heard  it  publicly  stated  in  quarter  sessions  by 
the  foreman  of  the  works  that  it  was  so. 

8708.  May  it  not  be  that  the  vapours  may  be 
worse  in  the  evening  on  account  of  the  atmosphere 
being  not  so  clear  ? — That  may  have  to  do  with  it. 
The  vapours  will  not  rise.  They  are  heavier  than 
the  air,  and  they  naturally  fall.  In  the  evening  there 
is  moisture  in  the  air,  and  consequently  they  come 
down  quicker  than  they  would  in  the  day  time. 

8709.  Are  we  to  understand  you  to  say  that  the 
adoption  of  Hoffmann's  kiln  would  arrest  those  vapours 
and  prevent  them  escaping  ? — I  do  not  think  it  would, 
judging  from  the  patent,  and  I  have  read  the  patent. 

8710.  Is  it  not  merely  an  apparatus  for  economising 
fuel  ?— Yes. 

8711.  So  that  the  gases  would  escape  just  the 
same  ? — Just  the  same  as  they  do  now. 
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S.  C.  8712.  Do  you  rely  upon  Hofmann's  kila  as  being 

Umfreville,     a  Cure  for  the  evil  ? — Certainly  not. 

-Esg.  8713.  Is  it  used  by  any  other  cement  manufacturers  ? 

  — No ;  this  is  the  first  one  that  has  been  adopted  in 

r  Mar.  1877,  country,  1  believe. 

87 1 4.  But  you  do  not  care  whether  it  is  adopted  or 
not  as  regards  the  gases  ? — I  do  not  care. 

8715.  {Professor  Abel.)  Do  I  understand  you  to  say 
that  the  denser-looking  gases  which  come  off  at  first 
are  the  most  offensive  to  the  smell  ? — No,  the  least 
offensive. 

8716.  But  towards  the  end  of  the  process  you  have 
more  pungent  gases  ? — Yes. 

8717.  Are  not  those  gases  that  come  off  first  more 
like  the  smell  of  a  brick  kiln  ? — No ;  there  is  more 
vepour  with  those  that  come  off  first. 

8718.  Is  there  any  drying  process  intermediate 
between  the  putting  down  of  the  material  as  slurry 
and  the  putting  of  it  into  those  kilns  ? — None  in  use 
yet,  I  believe.  There  is  an  invention,  I  have  heard, 
now  just  coming  out,  by  which  the  inventor  proposes 
to  draw  out  so  large  a  percentage  of  water  from  this 
slurry  before  it  is  put  on  the  kUn,  but  it  is  not  in 
use  yet. 

8719.  You  are  not  probably  intimately  acquainted 
with  the  details  of  the  process  as  practised  ? — No,  I 
am  not. 

8720.  Has  not  an  action  quite  recently  been  brought 
against  Messrs.  White  ? — Yes. 

8721.  Do  you  know  the  result  of  that  action  ? — The 
result  was  a  compromise.  Messrs.  White  agreed  to 
buy  the  property  in  dispute,  each  party  paying  their 
own  costs. 

8722.  So  that  hitherto  those  actions  have  had  no 
effect  whatever  in  diminishing  the  nuisance  ? — None 
whatever. 

8723.  {Admiral  Hornby.)  I  think  you  referred  to 
the  case  of  your  own  property,  tliat  some  of  it  had 
been  laid  out  some  time  ago  for  villa  residences ;  has 
it  been  taken  or  not  ? — No ;  there  have  been  only 
four  houses  built  on  48  acres  in  the  last  20  years,  I 
may  say. 

8724.  Is  it  your  impression  that,  but  for  this 
nuisance  in  such  a  pretty  neighbourhood,  villas  would 
have  been  built  ? — They  would  have  been  built.  The 
neighbourhood  would  have  been  covered  with  houses 
I  have  no  doubt. 

8725.  Then,  in  short,  by  the  nuisance  of  those  works, 
besides  the  affecting  of  your  own  residence,  your  other 
property  has  deteriorated  to  a  great  degree  ? — Much 
deteriorated. 

8726.  When  you  speak  of  the  illness  of  your  chil- 
dren, is  it  a  lasting  and  abiding  illness,  or  is  it  only 
occasional  when  those  fumes  are  present  ? — Only 
when  those  fumes  are  on.  In  an  hour  or  two  after- 
wards it  passes  off  again. 

8727.  Then  their  health  is  not  permanently  damaged  ? 
— No,  not  permanently  damaged. 

8728.  But  your  residence  as  a  comfortable,  enjoy- 
able residence  is  permanently  damaged  ? — It  is  per- 
manently damaged  as  an  enjoyable  residence  ;  in  fact 
you  are  driven  indoors.  When  those  gases  come  over 
everything  has  to  be  shut  up  close ;  so  close  that  if 
you  look  round  the  corridors  you  may  see  those  gases 
floating  about  at  night  in  the  most  miserable  and 
wretched  manner. 

8729.  Do  you  think  that  it  affects  the  fruits  in  the 
garden  at  all  or  not  ? — I  think  it  would  affect  any 
delicate  fruits,  but  I  have  had  no  experience  of  that. 

8730.  {Mr.  Wilbraham  Egerton.)  Have  you  any 
recommendations  to  give  to  the  Commission  with 
regard  to  remedying  the  nuisance  ? — I  should  hope 
that  those  factories  might  be  placed  under  Govern- 
ment inspection.  That  appears  to  be  our  only  hope 
now,  that  the  Government  will  take  some  action. 

873 1 .  Do  you  think  that  if  they  were  under  Govern- 
ment management  you  would  be  able  to  live  there  in 
comfort  ? — I  think  so ;  in  fact  I  have  not  the  slightest 
doubt  in  the  world  that  Government  must  take  action 
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very  shortly  with  regard  to  the  Thames,  or  the  Thames 
will  become  unnavigable. 

8732.  In  what  way  ? — Owing  to  the  density  of 
those  vapours  passing  over  the  Thames.  The  factories 
are  close  to  the  river,  and  the  vapours  passing  over  it 
entirely  shut  out  objects  from  view,  and  there  will  be 
some  fearful  collision  shoirtly  if  there  is  no  action  taken. 

8733.  Have  you  ever  heard  any  complaints  from 
the  masters  of  ships  on  that  head? — From  pilots  I 
have  ;  so  much  so,  that  pilots  holding  their  course 
when  they  come  to  Northfleet  Hope,  where  those 
works  abound,  are  obliged  to  send  a  man  to  the  mast- 
head to  con  the  vessel  through  those  vapours. 

8734.  Do  they  proceed  entirely  from  one  class  of 
works  ? — Entirely  from  one  class  of  works.  I  am 
speaking  of  the  Northileet  works,  but  the  vapour 
from  Messrs.  White's  works  also  goes  across  the  river, 
but  not  to  the  extent  that  the  Northfleet  works  do. 
There  are  six  or  seven  of  them  congregated  together 
almost  in  one  mass. 

8735.  How  far  is  your  place  from  Erith  ? — About 
seven  miles  by  river,  six  miles  by  land. 

8736.  What  would  you  say  is  the  width  of  the 
river  there  ? — At  Greenhithe  it  is  a  mile  at  the 
narrowest  point. 

8737-8.  {Earl  Percy.')  When  you  say  that  you  con- 
sider that  Government  inspection  would  provide  a 
remedy  for  the  nuisance  of  which  you  complain,  how 
is  that  compatible  with  your  former  statement,  that 
you  do  not  see  by  what  process  a  manufacturer  could 
abate  the  nuisance  ? — I  hope  that  the  Government 
will  put  some  pressm'e  upon  them,  which  we  as  private 
individuals  cannot  do. 

8739.  Is  there  any  process  by  which  those  vapours 
could  be  abated  and  the  manufacture  carried  on  ? — I 
believe  that  it  is  a  question  of  pounds,  shillings,  and 
pence  entirely. 

8740.  You  believe  that  the  escape  of  those  vapours 
might  be  entirely  prevented  without  any  injury  to  the 
manufacturer  ? — At  a  cost  to  the  manufacturer  of 
course. 

8741-2.  But  not  such  a  cost  as  would  make  the 
manufacture  unremunerative  ? — The  question  comes 
to  this,  that  if  all  were  put  on  the  same  basis,  it 
would  not  affect  the  manufacturers ;  the  public  would 
pay  for  it ;  but  if  stringent  regulations  were  made 
upon  the  subject  in  London,  and  the  provinces  were 
allowed  to  work  free,  they  would  not  be  upon  the 
same  level. 

8743.  With  regard  to  the  fact  of  its  being  possible 
to  prevent  the  escape  of  those  vapours,  do  you  speak 
with  certainty  ? — That  is  a  very  difficult  thing  to 
say.    I  have  seen  experiments  tried. 

8744.  Which  were  successful  ? — Which  were  suc- 
cessful. 

8745.  Were  they  tried  on  a  large  scale  ? — No  ;  on 
a  small  scale. 

8746.  Has  the  value  of  the  agricultural  produce  of 
the  land  in  your  neighbourhood  increased  in  conse- 
quence of  the  proximity  of  those  works  ? — No.  The 
only  land  that  has  increased  in  value  there  is  chalk 
land. 

8747.  But  there  is  moi'e  demand  for  agricultural 
produce,  is  there  not  ? — No.  The  London  markets 
are  so  near,  that  everything  within  a  radius  of  30  or 
40  miles  finds  its  way  to  London.  In  fact  you  will 
buy  cheaper  in  London  than  you  will  there. 

8748.  Is  the  escape  of  those  vapours  constant  ? — 
Yes,  constant.  The  kilns  are  constantly  going  on. 
For  instance,  Messrs.  White  have  40  kilns,  and  there 
is  another  manufacturer  at  Northfleet  who  has  70 
kilns.  If  you  want  to  go  to  the  nearest  town,  driving 
along  four  miles  into  Gravesend  with  the  wind  from 
the  north,  you  are  nearly  poisoned  from  those  gases 
as  you  go  along  the  turnpike  road.  In  fact  I  have 
been  very  nearly  so  myself  when  coming  home  from 
hunting  at  night ;  I  have  been  as  neai'ly  as  possible 
obliged  to  get  out  to  find  my  way  through  it,  it  has 
been  so  dense  near  the  works. 

8749.  Does  it  go  on  all  Sunday  also  ? — Yes. 

3s  withdrew. 
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Sttjabt  Akchibald  Moore,  Esq.,  examined. 

8750.  (  Chairman.)  You  also  live  at  Greenhithe,  do 
you  not  ? — I  do. 


Have  you  heard  Mr.  Vulliamy's  evidence  ? — 
concur  with   him  ?— Yes,  almost 


8751 
Yes. 

8752.  Do  you 
entirely. 

8753.  Have  you  any  additional  facts  to  state  ? — I 
have  observed  those  works  for  a  long  time,  and  I  do 
not  think  that  the  intensity  of  the  nuisance  has  been 
fully  brought  before  you  by  the  witnesses.  If  the 
Commission  would  desire  it,  I  made  some  notes  in  the 
year  1874,  about  the  time  that  the  indictment  was 
preferred,  when  I  took  very  careful  observations,  and 
1  think  that  they  would  give  you  a  good  idea  of  the 
state  of  the  case,  and  of  the  intensity  of  the  nuisance. 

8754.  And  has  that  continued  down  to  the  present 
time  ? — Yes ;  it  has  continued  in  the  same  condition 
ever  since.    This  is  the  note  that  I  made  on  the  23rd 
of  April  1874  :  "  I  arrived  home  at  5  o'clock,  and  I 
"  observed  a  great  deal  of  cement  smoke  in  the  valley 
"  opposite  Cobham  Terrace,"  that  is  the  place  where 
I  live.    Messrs.  White's  works  are  in  the  valley  by 
the  river,  and  there  is  a  large  rising  hill  between  my 
house  and  the  works,  and  a  long  flat  at  the  top  of  the 
hill,  and  then  it  drops  suddenly  behind  my  house, 
where  there  is  a  very  beautiful  sweeping  valley  ;  so 
that  it  is  a  sort  of  pocket,  as  it  were,  in  the  land.  I  am 
nearly  at  the  bottom  of  the  valley,  or  just  on  the  slope 
of  the  second  valley.    "I  observed  a  great  deal  of 
"  cement   smoke   in   the  valley  opposite  Cobham 
"  Terrace,  which  was  excessively  painful   to  the 
"  breathing  organs,  and  especially  the  passage  between 
"  the  nose  and  the  throat  ;"  that  is  the  way  in  which 
it  affects  me.    "I  left  home  about  7  o'clock,  and 
went  down  to  the  village,"  that  is  to  say,  I  went 
towards  the  church,  "  the  wind  blowing  at  the  time 
"  east,  and  very  light,  smoke  stinking  horribly,  and 
"  very  dense.    On  arriving  at  Moss's  corner,"  that 
is  the  northernmost  corner  of  the  village,  "  I  observed 
"  to  my  wife  that  a  long  cloud  of  smoke  extended 
"  from  the  works  at  Grays  "  (there  are  cement  works 
at  Grays  opposite),  "  and  was  distinctly  visible  almost 
up  to  Purfleet ;"  that  would  be  a  matter,  as  the  crow 
flies,  of  about  five  miles  ;  a  long  strip  of  dense  smoke. 
"  There  was  no  river  fog  at  that  time.    I  went  to  the 
"  pier  and  conversed  with  J.  Horlock  about  the 
"  stink  ;  he  said  it  was  very  bad,  but  often  worse. 
"  1  called  at  Mr.  Umfreville's,"  that  is  in  the  village, 
"  for  about  a  quarter  of  an  hour  or  thereabouts,  and 
passed  up  Slade's  Alley,"  going  south-east.  "At 
"  the  top  I  met  Mr.  Plunkett  at  7.55,  and  we  spoke 
"  of  the  hoiTible  smoke  and  nuisance  ;"  in  fact  it  was 
notorious  ;  it  was  simply  unbearable  ;  everybody  was 
talking  about  it ;  "  and  I  determined  to  see  whether 
"  it  arose  from  Messrs.  White's  factory  or  not.  I 
"  walked  with  him  to  Ingress  Abbey  through  the 
"  park,  when  the  smoke  was  veiy  dense  and  nauseous 
"  in  the  extreme.    I  left  him  at  the  Abbey  and  passed 
"  across  the  grass  to  the  footpath  in  front.  On 
"  nearing  the  footpath  I  emerged  from  the  dense 
"  smoke  and  came  into  a  comparatively  clear  atmos- 
"  phere."    It  was  so  obvious  that  I  had  walked  out  of 
it  as  if  I  had  walked  out  of  a  room.    "  I  then  walked 
"  towards  White's  by  the  footpath,  and  observed  large 
"  volumes  of  smoke  rising  from  the  factory.    On  near- 
"  ing  the  works  the  smoke  Avas  less  dense,"  that  is 
to  say,  I  was  under  them,  and  the  smoke  was  rising, 
"and  I  could  plainly  see  that  it  arose  over  my 
"  head  and  pitched  into  the  park.    I  passed  down  the 
"  north  side  of  the  works,  and  as  soon  as  I  reached 
"  the  railway  leading  to  the  wharf,"  that  is,  the  north 
side  of  the  works,  "  there  was  no  smoke  or  smell,  the 
"  light  draught  of  wind  being  east.    I  then  conversed 
"  with  a  man,  apparently  a  gatekeeper,  who  told  me 
"  the  works  were  in  pretty  full  work,  and  that  the 
"  smoke  arose  from  both  kilns  and  chimneys,  and  that 
"  some  of  the  men  suffered  from  the  effects,  and  some 
"  did  not.    Those  with  weak  chests  could  not  stand 
"  it,  he  said.    From  this  point  of  view  I  could  see  a 
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large  cloud  of  smoke,  some  white  and  some  black, 
rising  from  kilns  and  chimneys^    So  dense  was  it 
that  I  could  not  see  the   chimneys  through  it, 
although  the  night  was  now  clear  and  bright,  a 
starlight  night,  and  the  moon  at  the  quarter,  very 
clear  and  bright.    I  passed  up  the  road  to  the  east 
side  of  the  works.    Here  there  was  no  smoke,  and 
I  felt  a  great  relief  to  the  breathing  :  the  air  was 
comparatively  pleasant  to  breathe.    On  reaching 
the  top  of  Gulley  Hill,  I  found  smoke  hanging 
about,  but  very  slightly.    There  I  watched  the 
cloud  which  rose  from  the  works,  and  observed  it 
hang  still  and  rise,  and  then,  with  a  slight  south- 
westerly current  of  air,  it  began  to  pass  away  from 
over  the  road  and  works  in  a  northerly  direction 
towards  the  river.    As  I  proceeded  westward,  down 
the  road,  the  air  began  to  clear  ;  and  when  I  arrived 
at  the  bottom  of  the  hill  the  smoke  had  passed  over 
into  the  field  on  the  north  of  the  road,  and  was 
evidently  going  along  northwards  to  the  river.  I 
turned  up  towards  Krockholt,  and  about  half-way 
there  I  met  the  south-western  air  moving  slowly,. 
and  then  found  that  the  current  had  passed  north- 
wards, and  for  the  first  time  could  smell  the  pure 
air,  and  the  scent  of  the  woods  and  fields.  The 
night  was  beautifully  bright  and  clear.    I  observed 
smoke  hanging  in  the  depths  of  the  valley  towards 
Swanscombe,"  that  would  be  on  my  left,  to  the 
eastward.  "  I  passed  on  to  the  top  of  Western  Cross," 
that  is,  the  top  of  the  hill  at  the  back  of  my  house, 
"  and  entered  Mr.  Newton's  field,  above  my  house, 
"  whence  I  looked  down  upon  the  valley  opposite  my 
"  house.    The  valley  was  full  of  the  smoke  to  a  height 
"  level  with  the  roots  of  the  trees  at  Stone  Castle," 
that  is,  it  was  filled  nearly  to  the  brim,  just  as  you 
might  have  a  basin  full  of  Avater.    "  It  looked  like  a 
"  lake.   The  south-westerly  wind  had  passed  over  the 
"  valley.    When  I  stood  at  the  top  it  was  clear  and 
"  sweet,  but  the  smoke  being  too  heavy  to  rise,  hung 
"  about  my  house  like  a  fog,  and  when  I  passed  down 
"  into  it,  the  stench  was  almost  as  I  had  left  it  two 
*'  hours  before.    My  wife  I  found  complaining  of  the 
"  pain  in  her  throat  and  passage  of  the  nose,  as 
"  though  she  had  been  choked  with  dust."    So,  you 
see,  that  Avould  give  a  picture  of  a  state  of  things 
which  happens  constantly. 

8755.  Did  you  give  evidence  at  the  trial  before  the 
quarter  sessions  ? — No ;  I  went  down  to  give  evidence, 
but  the  trial  did  not  come  on.  It  was  settled  by  a 
compromise. 

8756.  Were  those  notes  made  for  the  purpose  of 
giving  evidence  ? — Yes.  I  observed  it  with  great 
care,  because  it  was  a  question  whether  it  arose  from 
Messrs.  White's  factory,  or  from  other  factories  fur- 
ther down  the  river ;  that  was  a  point  which  might 
have  been  taken  upon  the  subject. 

8757.  Are  you  simply  a  resident  there,  or  are  you 
an  owner  of  property  ? — I  built  a  house  on  Mr.  Um- 
freville's land  10  years  ago. 

8758.  Are  you  one  of  his  four  tenants  ? — I  was  the 
first  of  the  four  tenants.  When  1  took  the  land  the 
wind  was  in  the  south-west,  and  when  I  took  it  there 
was  no  perceptible  nuisance  of  this  kind.  I  had 
known  the  place  for  years,  and  nobody  thought  about 
a  nuisance  10  years  ago. 

8759.  The  works  had  been  in  existence  before  then, 
had  they  not  ?  —  Yes  ;  but  they  never  made  the 
abominable  stench  that  they  have  made  in  the  last 
five  or  six  years. 

8760.  They  were  so  much  smaller,  I  suppose  ? — 
Yes.  I  had  smelt  it  occasionally  when  I  had  been  in 
my  garden  at  night,  when  I  went  there  first,  but  it 
was  not  anything  that  a  reasonable  man  could  com- 
plain of. 

8761.  Do  you  attribute  the  whole  of  the  increase 
of  the  nuisance  to  the  increase  in  the  size  at  the 
works,  or  to  the  adoption  of  any  peculiar  processes  ? 
—I  have  been  told,  but  whether  ,  with  any  truth  or 
not  I  cannot  say,  that  about  the  year  1872  or  1873, 
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i\  A.  Moore,  -wben  we  first  began  to  suffer,  they  adopted  a  different 
process  from  what  they  used  to  have.    I  believe, 

7  MaTTsTT  originally,  they  partially  dried  the  slurry  before  they 
■  put  it  into  the  kiln  or  on  to  the  drying  floor,  for  which 
they  bad  a  patent,  which,  I  believe,  is  called  "  Gor- 
ham's  patent."  I  believe,  with  the  new  process,  they 
put  it  in  a  much  wetter  state  into  the  kiln,  but 
whether  that  is  the  real  fact  or  not  I  cannot  say ;  this 
is  what  I  hear.  Of  course  they  are  very  close,  and 
one  does  not  get  much  information  about  it. 

8762.  Does  it  coincide  with  your  observation  that 
there  has  been  any  positive  increase  of  the  nuisance 
since  the  years  1872  and  1873  ?— From  1872  or  1873 
certainly  it  began  to  be  excessively  bad,  and  in  1874 
it  was  intolerable.  I  have  made  other  notes  which 
extend  over  a  month  or  so,  and  from  them  I  see  that 
it  was  simply  intolerable. 

8763.  Before  1873  or  1874  it  had  already  increased 
considerably,  had  it  not  ?  —  Yes ;  it  was  a  gradual 
increase.  First  of  all,  when  I  went  there  to  live,  I 
never  noticed  it.  I  did  not  know  of  its  existence 
hardly. 

8764.  In  1873  the  nuisance,  although  considerable, 
was  not  anything  like  as  intolei'able  as  it  is  now  ? — 
No  ;  in  1872  and  1873  it  was  not. 

8765.  Do  you  think  that  the  very  decided  increase 
which  you  represent  to  have  taken  place  in  the 
amount  of  the  nuisance  is  due  to  the  increase  of  the 
works,  or  to  the  alteration  of  the  process  ? — I  think  it 
is  due  to  both,  but  the  increase  of  the  works  has  been 
very  considerable.  The  rest  of  the  works  at  North- 
fleet  have  an  effect  upon  the  navigation  which  I  am 
requested  to  mention.  I  have  been  a  yachtsman 
on  the  Thames  for  many  years,  and  have  been  con- 
stantly going  to  and  fro,  and,  as  Mr.  Umfreville  has 
said,  there  certainly  will  be  some  very  serious  accident 
at  Northfleet.  I  have  constantly  come  up  there,  and 
very  nearly  met  with  an  accident  myself  on  more  than 
one  occasion.  I  have  not  been  able  sometimes  to  see 
my  bowsprit  end.  It  is  a  very  awkward  place  in  the 
tideway ;  there  is  an  excessively  strong  ebb  setting 
down  right  upon  the  shore,  and  I  have  seen  a  vessel 
there  athwart-haws  constantly. 

8766.  Do  they  go  along  ringing  bells  as  in  a  New- 
foundland fog  ? — Yes,  you  can  hear  the  beUs  and  the 
foghorn. 

8767.  Is  that  due  to  the  smoke  ? — Yes ;  it  comes 
across  in  great  clouds. 

8767a.  What  extent  of  the  river  is  covered  at  the 
same  time  ? — There  are  six  or  seven  works  at  North- 
fleet  ;  in  a  south-westerly  wind  that  would  cover  a 
good  mile  of  it,  or  more  sometimes. 

8768.  Are  they  pretty  nearly  equally  dense  ? — No  ; 
Robins  &  Co.  make  the  worse,  for  they  burn  it  simply 
in  open  kilns  without  any  attempt  at  putting  it  up  a 
chimney  in  any  way,  and  the  gases  pour  out  of  the 
open  kiln.  Being  heavy  carbonic  acid  and  carbonic 
oxide,  it  comes  down,  and  sometimes  the  kilns  that  lie 
near  the  river  flames  away,  to  the  height  of  about  30 
or  40  feet,  a  dense  solid  vapour. 

8769.  Do  you  suffer  from  Robins'  works  and  the 
other  works  upon  the  river  ? — Y'^es,  we  occasionally 
get  smoke  from  them  with  a  particular  set  of  the  wind  ; 
but  not  very  often,  because  the  formation  of  the  land 
tends  to  drive  it  up  another  valley. 

8770.  From  your  knowledge  of  that  neighbourhood 
would  you  infer  that  there  are  other  people  who  ai-e 
not  here  to  complain,  but  who  are  sufferers  as  well  as 
yourself  ? — Yes,  very  many. 

8771.  From  other  works  besides  those  of  Messrs. 
White's  ? — At  Northfleet  there  are  very  few  resi- 
dents except  the  manufacturing  population ;  it  is 
almost  given  up  to  the  cement  works 

8772.  (  Viscount  Midleton.)  What  is  the  peculiar 
excellence  of  the  Medway  mud  ? — I  think  that  it  is  a 
kind  of  blue  clay,  which  clay,  from  the  evidence  I 
have  heard  given  by  chemists,  has  a  large  percentage 
of  organic  matter  in  it,  and  a  very  large  percentage  of 
salt  water,  being  principally  dug  below  high-water 
m^rk. 

8773.  Are  you  in  a  position  to  state  what  the  pre- 


cise character  is  of  the  gases  which  emanate  from 
those  manufactories  of  cement  ? — I  did  inquire  a  good 
deal  some  years  ago  about  it.  I  was  informed  by  the 
chemists  that  I  spoke  to,  that  the  principal  gas  evolved 
in  their  opinion  was  carbonic  oxide,  in  consequence  of 
the  process  being  a  process  of  imperfect  combustion, 
as  it  would  be  carbonic  acid  if  the  process  were  per- 
fect ;  but  being  imperfect,  it  produces  carbonic  oxide, 
which  they  tell  me  is  of  a  poisonous  nature. 

8774.  Is  there  any  muriatic  acid  ? — Yes,  I  should 
say  there  is  a  little  muriatic  acid,  in  consequence  of 
the  calcination  of  the  salt. 

8775.  Then  there  would  be  sulphurous  acid  from 
the  chimneys  ? — Yes,  I  suppose,  but  I  am  not  chemist 
enough  to  know  the  exact  composition  of  muriatic 
and  sulphurous  acid.  It  seems  to  me  that  there  is  a 
good  deal  of  dispute  about  it ;  one  chemist  will  find 
that  there  is  sulphurous  acid,  and  another  will  say 
that  he  cannot  find  it. 

8776.  You,  like  the  last  two  witnesses,  have  no 
doubt  that  the  nuisance  is  materially  on  the  increase  r 
— Materially. 

8777.  Do  you  know  whether  any  effects  from  it 
are  experienced  by  people  going  up  and  down  the 
river  ? — Yes,  I  have  experienced  it  myself,  and  really 
it  is  a  most  choking  and  painful  sensation,  and  makes 
one  retch  in  a  most  uncorufortable  manner. 

8778.  Are  you  aware  whether  any  after-effects  are 
found  to  follow  from  it  ? — No  ;  I  have  never  felt  any 
after-effects. 

8779.  (Mr.  Stevenson.)  How  many  manufactories 
altogether  are  there  in  your  neighbourhood  ? — Taking 
the  Keut  side,  the  most  westerly  one  is  Johnson's, 
which  is  a  small  work  just  to  the  westward  of  Green- 
hithe.  Then  to  the  eastward  of  Greenhithe  we  have 
first  Messrs.  White's ;  then  we  have  three  small  manu- 
factories at  present,  small  ones,  running  down  upon  the 
shore  of  Northfleet  Hope,  as  we  call  it ;  then  we 
come  to  Gibbons',  who  is  a  very  great  offender  in  the 
matter  of  smoke  and  low  kilns ;  then  we  come  to 
Bevan's ;  then  there  is  Gosling's ;  and  there  is  one  on 
the  south  side  ;  and  there  is  Francis  and  Co.  at  Cliff; 
and  another  of  Johnson's  at  Cliff ;  and  then  on  the 
north  side  at  Grays  there  are  two,  one  near  the  town  ; 
and  there  is  a  new  one  just  near  Rising  Sun  Point, 
just  above  Greenhithe,  the  other  side,  but  it  is  a 
long  way  inland,  right  across  the  marsh. 

8780.  Is  Grays  nearly  opposite  Greenhithe  ? — No  ; 
it  is  about  north-east  from  Greenhithe. 

8781.  You  would  be  likely  to  get  these  vapours 
from  whichever  way  the  wind  blows  ;  they  are  sure 
to  go  in  this  dii action  ? — They  are  a  long  way  off; 
they  are  not  upon  the  edge  of  the  river,  and  they 
never  come  practically  across  to  us.  I  have  occa- 
sionally just  got  a  scent  of  them  in  Greenhithe,  but 
it  is  a  very  exceptional  case.  On  the  river,  of  course, 
they  can  get  them. 

8782.  Have  all  these  works  been  extending  in  the 
same  way  as  Messrs.  White's  ? — Yes,  they  have  all 
grown  up  since  I  ha^  e  been  at  Greenhithe,  at  any 
rate. 

8783.  And  are  they  growing  still  ? — Yes,  they  arc 
growing  still. 

8784.  Has  any  remedy  been  suggested  for  the 
absorption  or  prevention  of  these  vapours  ? — One  has 
heard  a  great  deal  of  talk  about  it,  but  I  could  never 
get  at  any  satisfactory  scheme  which  they  should  be 
likely  to  be  able  to  work  practically. 

8785.  Even  when  that  indictment  was  going  to  be 
tried  was  not  the  question  then  raised  whether  any 
practicable  means  were  available  ? — There  was  a  great 
deal  of  talk  about  it. 

8786.  But  you  have  no  definite  recommendation  to 
put  before  the  Commission  ? — Most  decidedly  not ; 
except  that  if  those  works  were  put  under  proper 
Government  inspection,  that  is  to  say,  under  continual 
Government  inspection,  if  they  were  looked  after,  the 
manufacture  might  be  so  much  more  carefully  carried 
on  that  we  should  not  have  certainly  one  half  the 
smoke ;  but  the  majority  of  works  manufacture  it  in 
the  roughest  way  in  open  kilns  ;  in  fact  they  do  not 
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care  how  much  smoke  they  turn  out,  and  we  suffer  by 
that. 

8787.  There  is  a  difference  between  two  works  ? — 
Yes,  most  decidedly. 

8788.  What  do  the  more  careful  manufacturers  do 
which  the  less  careful  ones  do  not  ? — They  burn  it  in 
close  kilns  ;  they  put  it  up  the  chimneys  and  get 
Letter  and  more  perfect  combustion  in  the  kiln,  and  I 
think  that  they  find  means  to  decrease  the  quantity 
produced. 

I       8789.  Do  you  think  that  the  gases  delivered  from 
i    those  chimneys  are  less  noxious  than  those  delivered 
from  low  chimneys  ? — No  ;  I  think  they  are  just  the 
'\    same,  but  there  is  this  advantage,  that  they  are  deli- 
1    vered  at  a  very  high  elevation,  and  the  gases  have  a 
i    very  long  stratum  of  lighter  air  to  travel  through,  and 
j    there  is  a  greater  chance  of  diffusion ;  whereas,  when 
they  are  thrown  out  from  open  kilns,  being  carbonic 
acid,  if  the  air  is  the  least  degree  heavy,  or  as  clear 
j    as  in  summer  evenings,  if  there  is  no  fog,  they  fall 
I    out  of  the  kiln,  and  they  run  along  the  ground ;  in 
I    fact  roll  over,  like  you  see  smoke  travelling  over  the 
I    land,  but  they  do  not  rise,  and  the  air  being  dense 
near  the  ground,  especially  in  a  hollow,  where  the 
carbonic  acid  would  naturally  lay  itself,  it  would  lie 
there  exactly  like  water, 
I       8790.  What  was  the  object  of  this  Gorham  patent, 
i    to  which  you  seem  to  ascribe  the  increase  in  offen- 
1    siveness  ? — I  think  it  was  economy  in  the  manufac- 
ture, and  to  make  cement  cheaper.    There  is  a  very 
keen  competition  between  cement  makers,  from  all  I 
hear.    The  whole  trade  is  striving  one  against  the 
other,  and  if  they  can  manufacture  a  penny  a  ton 
cheaper  by  that  process,  ihey  will  take  it  up  and  do 
it.    If  they  can  get  a  little  bit  nearer  to  London,  they 
will  take  premises  and  get  there.    The  nearer  they 
can  get  to  London  the  cheaper  they  can  get  to  the 
market,  and  can  undersell  their  neighbours  by  a 
penny  or  a  halfpenny. 

8791.  Do  you  think  that  the  distance  from  London 
tells  upon  the  cost  ? — Yes,  it  seems  to  do  so.  Mr. 
Johnson,  who  has  built  works  to  the  westward  of 
Greenhithe,  who  has  works  at  Cliff  in  the  Lower 
Hope,  some  distance  from  Greenhithe,  told  nie  that  it 
was  of  the  greatest  importance  to  be  near  London. 
But  he  was  menaced  with  an  injunction  that  was 
sought  against  him,  because  he  said  it  was  such  an 
admirable  place  for  making  cement,  and  it  was  so 

I  near  to  London.  I  put  it  to  him,  and  I  said,  "  You 
"  have  got  your  %\  orks  at  Cliff  Point.  Extend  them. 
"  Carry  the  chalk  to  the  mvid,  or  the  mud  to  the  chalk, 

j   "  whichever  you  like."    He  said,  "  No;  it  is  a  great 

I  ■  "  advantage  to  be  up  the  river." 

8792.  Have  you  any  good  reason  to  believe  that 
adopting  this  patent  has  made  matters  worse  ? — I  was 

i  I  told  that  it  was  adopted,  and  from  that  period  I  have 
I   observed  an  increase  of  the  nuisance. 

8793.  Have  you  found  that  the  men  with  weak 
chests  at  those  works  suffer  from  the  vapour  ? — The 
men  became  out  of  health  and  unable  to  work. 

8794.  Was  that  due  to  the  vapour  or  to  the  dusty 
nature  of  the  occupation  ? — I  have  known  men  ill, 
and  have  observed  men  coming  out  of  the  works 
looking  ill.  If  you  go  and  stand  at  the  door  of  the 
works  when  the  men  ai'e  coming  out,  you  will  be 
perfectly  satisfied  that  it  is  not  an  occupation  of  a 
healthy  nature. 

8795.  May  not  that  arise  from  the  dense  dust  occa- 
sioned by  the  grinding  of  the  cement  ? — It  may. 

8796.  And  it  may  not  be  due  to  the  vapour,  becaus* 
then  the  cement  is  made  ? — No. 

8797.  {Professor  Abel.)  Have  you  noticed  any  in- 
stances of  the  vapour  affecting  vegetation  ? — I  cannot 
say  that  I  have.  The  dust  arising  from  grinding  of 
the  cement  affects  vegetation,  but  that,  of  course,  is 
only  in  the  immediate  proximity  of  the  works.  Tl» 
dust  travels  a  very  long  way,  but  still  it  does  net 
affect  the  vegetation  generally  in  the  district. 

8798.  Have  you  noticed  that  those  dense  vapours 
that  are  first  given  off  in  charging  the  kilns  are  most 
offensive  ? — No ;  it  is  the  latter  part  of  the  kiln  which 
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is  the  worst ;  but,  of  course,  in  a  work  of  that  kind  the    S.  A.  Moore, 
kilns  are  not  all  charged  at  once  and  burnt  out  at  the 
same  time ;  there  is  a  constant  succession.  ^ 

8799.  (Chairman.)  I  understand  that  all  the  pro-  ' 
cesses  are  going  on  together  ? — Yes  ;  all  the  processes 

were  going  on  together,  when  we  had  an  opportunity 
of  observing  the  various  stages  when  Mr.  Johnson 
was  burning  the  kilns.  He  had  but  two  ;  we  could 
observe  them  ;  but  in  Messrs.  White's  works  you  do 
not  know  which  kiln  is  going  and  which  is  not. 

8800.  (Professor  fVilliamso?i.)  What  is  the  nature 
of  the  evil  which  you  conceive  arises  from  the  fumes 
from  those  kilns  ?  Is  it  only  such  an  evil  as  is  pro- 
duced by  smoke  from  the  fuel  burned,  or  have  you 
any  reason  to  think  that  the  vapour  contains  some 
material  separate  from  the  subject  which  is  being 
burned  ? — The  question,  if  I  understand  you,  is 
whether  the  product  of  combustion  would  be  gas  from 
the  chalk  independently  of  the  quantity  of  fuel  used. 

8801.  Is  the  smoke  from  the  kilns  injurious  only 
from  the  proportion  that  it  contains  of  the  products 
of  the  combustion  of  coal,  or  do  you  conceive  that  it 
is  injurious  over  and  above  that  from  some  substance 
which  is  given  off  from  the  cement  ? — Yes,  cer- 
tainly. 

8802.  What  do  you  know  to  be  given  off  from  the 
cement  ?  What  evidence  have  you  as  to  the  materials 
which  pass  into  the  air  from  the  cement  which  is 
being  baked  in  the  kilns? — I  should  hardly  like  to 
say  anything  upon  that  point,  having  no  personal 
knowledge,  and  having  only  heard  what  chemists  tell 
me  about,  but  the  evidence  of  my  senses  is  that  it  is  a 
most  intolerable  stench. 

8803.  Have  you  any  evidence  of  sulphuretted 
hydrogen  being  amongst  the  product  ? — It  is  very 
much  like  it.  I  know  the  smell  of  sulphuretted 
hydrogen,  and  certainly  there  is  a  decided  suspicion 
of  it  in  the  stink.  It  is  as  thick  and  as  unpleasant  as 
a  London  fog,  only  it  is  not  yellow,  and  it  stinks 
worse,  with  a  sewer-gas  smell  in  addition  to  the 
unpleasant  odour  of  a  London  fog. 

8804.  (Admiral  Hoi-nby.)  When  you  spoke  of  the 
use  of  the  steam  horn  and  the  bells,  that  applied  espe- 
cially to  the  reach  of  the  river  where  the  smoke  was  ? 
—Yes. 

8805.  In  the  reach  lower  down  or  higher  up  it 
would  be  perfectly  clear,  I  suppose  ? — Yes,  as  bright 
as  day. 

8806.  Has  any  complaint,  do  you  know,  ever  been 
made  of  the  difficulties  by  pilots  and  others  of  navi- 
gating that  reach  to  London  ? — Men  on  the  river  and 
all  the  pilots  complain  of  it  bitterly. 

8807.  Do  you  know  whether  it  has  ever  been 
brought  before  the  notice  of  the  Trinity  Board  by 
those  pilots  ? — I  do  not  know  whether  they  have  ever 
brought  it  before  them.  I  have  not  heard  of  it,  but 
they  are  constantly  complaining. 

8808.  But  it  affects  the  navigation  of  the  river,  and 
you  consider  that  it  is  very  dangerous  ? — Very  dan- 
gerous indeed. 

8809.  I  think  you  have  said  that  you  do  not  know 
of  any  bad  accidents  happening  in  consequence  ? — I 
have  seen  vessels  go  athwart-havvs.  I  was  coming 
up  the  river  three  years  ago,  with  no  wind  or 
hardly  any  wind,  and  I  came  into  this  smoke,  and  it 
was  so  dense  I  could  not  see  the  bowsprit  end  of  my 
boat,  and  when  I  got  through  it  I  found  my  vessel 
within  a  couple  of  yards  of  a  brig  at  anchor,  and  I 
should  have  most  infallibly  been  drowned  if  I  had 
not  gone  clear. 

8810.  Then,  in  fact,  a  large  steamer  coming  up  the 
river  must  go  slow,  and  even  going  slow  is  in  danger? 
— Most  decidedly  in  danger  ;  it  is  very  dangerous  to 
ease  up  the  engines  in  a  large  vessel. 

8811.  I  presume  that  in  consequence  of  this  nuisance 
your  property  is  very  seriously  damaged  ? — Yes,  most 
decidedly.  Supposing  I  wished  to  sell  it,  I  should  have 
to  take  much  less  than  it  cost  me. 

8812.  In  your  opinion,  supposing  that  the  smoke 
was  done  away  with,  would  that  property  recover  its 
value  ? — Most  decidedly. 
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8813.  (Mr.  JVilbraham  Egerton.)  Has  any  repre- 
sentation been  made  by  pilots  coming  up  the  river  to 
the  Board  of  Trade,  or  to  any  other  authority  ? — I 
do  not  know  any  body  of  men  who  are  so  slow  to 
move  in  things  of  that  kind ;  they  are  a  very  long- 
suffering  body  as  a  rule. 

8814.  Can  you  tell  us  exactly  when  this  dense 
smoke  began  ?  How  many  years  has  it  lasted  ? — I 
began  to  observe  it  principally  in  1873,  that  is  to  say, 
I  began  to  be  annoyed  by  it,  because  one  does  not 
complain  of  a  small  matter  in  general.    For  instance, 


if  one's  neighbour  burns  weeds  and  makes  a  smoke, 
one  grumbles  at  it,  but  there  is  an  end  of  it ;  it  was 
something  of  that  nature  at  first,  but  at  last  it  became 
intolerable,  and  then  one  began  to  look  round  and  see 
if  there  was  not  some  remedy. 

8815.  Has  that  arisen  from  an  additional  number  of 
works,  or  from  works  carried  on  in  a  careless  man- 
ner ? — No  ;  in  that  particular  case  it  has  arisen  from 
the  increase  of  Messrs.  White's  works.  1  mean  tha 
it  is  an  increase  in  the  quantity,  and  the  quality  is  the 
same,  or  worse  if  anything. 


The  witness  withdrew. 


Sir  J.  Morris. 


Sir  John  Morris  examined. 


8816.  {Chairman.)  What  is  your  position  ? — lam 
head  of  the  firm  of  Morris  and  Griffin,  chemical  manure 
manufacturers,  of  Wolverhampton.  With  the  consent 
of  the  Royal  Commission,  I  should  be  very  glad  to 
be  permitted  to  state  briefly  the  object  for  which  the 
association  of  which  I  am  chairman  was  formed,  so  as 
to  give  us  a  locus  standi  in  your  presence.  About 
25  years  ago  the  chemical  manure  manufacture  was 
first  established.  Of  course,  at  its  commencement  it 
assumed  very  small  proportions,  but  in  a  very  short 
time  it  so  rapidly  increased  that  at  the  present  time 
it  has  assumed  very  large  proportions,  and  occupies  a 
very  important  position  in  our  national  industry.  I 
have  cause  to  believe  that  something  like  5,000,000/. 
sterling  is  now  engaged  in  the  trade.  I  need  not 
advert  to  the  importance  of  that  industry  so  far  as  the 
advantage  to  the  land  and  crops  is  concerned,  in  the 
employment  -  of  manure,  especially  in  consequence 
of  the  diminution  in  the  supplies  of  natural  guanos. 
For  many  years,  in  fact  until  within  the  last  two 
years,  the  members  of  association  were  entirely  un- 
acquainted with  each  other,  but  it  was  conceived  to 
be  desirable  by  some  of  the  leading  members  of  the 
trade,  if  possible,  to  form  an  association  with  the 
avowed  purpose  of  meeting  periodically,  and  discussing 
all  points  connected  with  our  general  interests.  A 
meeting  was  held  at  the  Cannon  Street  Hotel,  about 
two  years  ago,  which  represented  something  like 
70  per  cent-  of  the  trade.  It  was  there  and  then 
determined  to  form  an  association,  and  I  was  at  that 
meeting  appointed  chairman,  and  have  been  so  ever 
since.  I  may  say  that  the  objects  of  the  association 
were  principally  to  discuss  matters  afEecting  our 
general  interests,  and  watch  every  point  in  every 
aspect  which  may  be  necessary  to  consider  collec- 
tively. I  would  also  state  that  we  had  no  idea  at  all^ 
as  an  association,  of  assuming  a  defensive  attitude 
against  any  action  that  may  be  taken  in  connexion 
with  parties,  if  there  was  just  cause  to  complain.  We 
have  no  funds  at  all,  except  just  sufficient  to  conduct 
the  current  work  of  the  association  ;  we  never  con- 
templated any  other  course  of  proceeding.  The  first 
important  operation  that  we  had  to  undertake  was 
on  hearing  that  it  was  conceived  desirable  that  a 
Eoyal  Commission  should  be  formed  to  inquire  into  the 
question  of  noxious  vapours.  We  asked  permission  of 
the  President  of  the  Local  Government  Board  and  the 
Lord  President  of  the  Privy  Council  to  wait  on  them. 
I  represented  at  each  of  those  meetings  the  desire  of  the 
association  to  do  all  that  they  could  rather  to  aid  and 
further  their  intentions  than  to  take  any  other  course. 
I  had  the  honour  of  attending  each  deputation,  first  to 
Mr.  Sclater-Booth,  and  next  to  the  Duke  of  Rich- 
mond, and  we  then  stated  to  them  all  we  desired  to  do 
as  an  association.  Our  chief  desire  is  to  make  it 
known,  so  far  as  we  can,  to  this  Commission,  that  we 
believe  that  the  trade  can  be  conducted,  with  proper 
scientific  means  being  adopted,  so  as  to  avoid  it  being 
any  nuisance  which  justifies  any  unfair  interference, 
and  in  that  aspect  we  have  of  all  things  desired,  if 
possible,  that  a  Government  inspector  should  be  ap- 
pointed,— a  man  thoroughly  well  qualified,  and  who 
knew  what  he  was  doing, — so  that  he  might  hold  the 
manufacturer  responsible  to  work  up  to  a  certain 
-  standard  which  should  be  ascertained  by  the  best  men, 


rather  than  to  be  subjected  to  the  uncertainty  and 
caprice  of  the  local  authorities,  as  we  are  now.  For, 
as  you  are  aware,  we  are  now  in  the  hands  of  medical 
men  or  local  nuisance  inspectors,  who,  however  clever 
they  may  be  in  their  own  particular  calling,  know 
very  little  about  all  that  surrounds  an  important 
question  like  this.  Whereas,  I  think,  that  if  we  were 
only  placed  under  the  supervision  of  men  of  eminent 
practical  knowledge,  they  would  be  able  to  determine 
what  every  manufacturer  ought  to  do  in  such  a 
way  as  to  be  a  means  of  security  to  the  public  at 
large,  and  also  do  away  with  that  feeling  which  other- 
wise will  result  from  the  interference  of  parties  who 
really  know  very  little  about  what  can  or  cannot  be 
done.  I  am  quite  prepared  to  admit  that  the  trade, 
unless  it  is  conducted  with  eveiy  possible  care,  would 
be  a  very  great  source  of  nuisance ;  but  the  result  of  a 
few  years'  experience  has  proved  that  ■  all  the  great 
difficulties  that  did  occur  in  the  first  instance  are 
entirely  overcome,  and  now  appliances  are  made  in 
connexion  with  every  department,  that  I  feel  no  hesi- 
tation in  saying  that  the  trade  can  be  conducted  and 
ought  to  be  conducted  on  a  principle  which  will 
prevent  the  great  complaints  which  are  made  where 
the  trade  is  carelessly  conducted. 

8816a.  I  suppose  you  are  ready  to  admit  that  there 
are  various  degrees  of  care  with  which  works  are  con- 
ducted ? — Most  undoubtedly. 

8817.  Is  the  process  of  converting  unskilfully- 
managed  works  into  works  which  are  supplied  with 
all  the  best  appliances  very  expensive  ? — Yes,  it  would 
be  expensive,  but,  as  I  have  stated  in  my  evidence,  no 
more  expensive  than  the  public  have  a  right  to  expect 
and  the  manufacturers  are  bound  to  adopt. 

8817a.  But  not  so  expensive  as  to  make  the  carrying 
on  of  the  trade  unremunerative  ? — Not  at  all ;  it  is 
rather  an  advantage  from  the  greater  care  and  gi'eater 
economy  that  results  from  it.  I  have  very  briefly  set 
forth  the  evidence  which  I  desire  to  give  if  I  may  be 
allowed  to  read  it.  In  the  first  place  I  say  that  in  the 
process  at  present  employed  by  my  firm  there  is  a 
large  cylinder,  built  of  glazed  blue  brick,  completely 
enclosed,  with  a  revolving  shaft  fixed  horizontally. 
The  cylinder  is  fed  through  a  hopper  having  a  long 
paddle  worked  by  a  lever,  so  that  it  can  be  filled 
without  any  vapour  escaping.  It  is  emptied  by  a 
door  opened  and  closed  with  a  long  square  threaded 
screw.  This  apparatus  is  adopted  in  the  place  of  the 
primitive  system  by  which  whatever  vapour  was 
evolved  in  dissolving  the  phosphates  escaped  into 
the  open  air. 

8818.  Is  that  primitive  system  still  in  use  ? — I  do 
not  know  of  any  instances  ;  it  ought  not  to  be.  The 
next  is  with  regard  to  the  principle  of  working.  We 
do  not  like  too  rapid  working  in  consequence  of  the 
vapours  being  so  pungent  when  the  machine  empties. 
We  give  each  charge  about  20  minutes,  so  that  when 
the  mass  is  let  out  it  is  comparatively  free  from 
pungent  vapours ;  the  vapours  are  exhausted  in  con- 
densation. Then  as  to  the  outlet  of  vapour.  Attached 
to  the  dissolving  machine  is  a  long  subway  that  a 
man  can  pass  up,  connected  with  a  chimney  of  13  feet 
6  inches  in  diameter  at  bottom,  and  10  feet  at  top, 
250  feet  high.  We  only  pass  12  or  13  charges  through 
the  machine  at  once,  so  that  the  vapour  evolved  i8 
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contained  in  the  long  flue  and  the  greater  part  of  it 
condensed  ;  so  much  so  that  we  often  find  the  con- 
densed water  about  two  feet  deep  in  the  subway, 
and  large  quantities  of  solid  matter  are  also  taken  out 
periodically.  We  have  cause  to  believe  that  the 
condensation  is  so  complete,  that  we  can  scarcely 
trace  the  vapours  reaching  the  stack  at  all. 

8819.  Have  you  visited  many  works  besides  your 
own  ? — Not  many. 

8820.  Are  the  processes  adopted  in  those  that  you 
have  visited  the  same  as  those  that  you  use  ? — In  one 
or  two  instances  they  are  the  same ;  in  others  they  are 
not. 

8821.  Are  there  other  processes  diifering  in  some 
respects  from  yours  ? — I  have  no  doubt  that  there 
are  other  processes ;  each  firm  would  adopt  its  own 
course  of  procedure.  I  may  add  that  one  object  of 
our  association  is  that  every  member  pledges  himself 
to  give  other  parties  in  the  trade  the  advantage  of  his 
own  experience  in  the  adoption  of  any  method.  With 
the  most  perfect  contrivance  there  will  necessarily  be 
a  certain  general  smell  during  the  grinding  of  the 

I  made  manure,  but  this  smell  should  be  quite  free 
i  from  anything  noxious,  as  the  process  of  dissolving 
•should  render  decomposition  quite  impossible.  I 
'  may  say  that  the  process  of  grinding  does  not  take 
place  as  a  rule  until  after  the  manure  has  been  made 
some  time  and  is  perfectly  dry,  and  at  that  time  there 
is  no  trace  of  any  smell  at  all  except  the  general 
smell  of  an  establishment,  and  very  little  more  than 
would  result  from  any  large  manufactory.  A  large 
japan  manufactory  would  create  an  equally  strong  smell 
in  the  neighbourhood,  or  a  brewery  either.  The  most 
ofiensive  smell  from  such  works  is  that  arising  from 
bone  boiling,  but  we  do  not  boil  bones,  but  pass  them 
through  a  process  which  is  completely  free  from  any 
noxious  smell.  That  was  our  greatest  difiiculty.  At 
one  time  we  adopted  the  principle  of  steaming  the 
bones  ;  we  did  what  we  could,  but  we  could  not  avoid 
there  being  a  certain  nuisance;  but  Mr.  Fuller 
whom  we  had  as  manager  then,  and  who  is  a  partner 
now,  invented  a  principle  which  he  patented.  I  have 
brought  the  specification  of  that  patent  for  each 
member  of  the  Commission  {delivering  the  same), 
and  the  adoption  of  that  plan  has  most  perfectly  cured 
what  was  before  a  source  of  offence  ;  so  much  so  that 
what  occupied  in  the  past  something  like  48  hours 
j  in  the  process  of  steaming,  is  now  done  in  something 
I  like  25  or  30  minutes,  and  done  as  effectually,  and 
i  it  never  decomposes  again.  There  may  be  a  mass 
of  bones  so  treated  in  the  works  equal  to  a 
couple  of  hundred  tons  which  could  not  be  smelt  20 
yards  away ;  whereas  in  the  old  process  of  steaming 
whenever  they  were  put  together  they  fermented  and 
decomposed,  making  a  nuisance  which  we  could  not 
control.  The  dry  steam  heat  to  which  they  are 
subjected  for  a  period  of  25  minutes,  quite  frees  them 
from  any  offensive  smell,  and  directly  they  become 
exposed  to  the  air  they  commence  to  dry  by  the  for- 
mation of  a  glaze  over  them,  and  in  an  hour  are 
comparatively  dry,  and  do  not  heat  again  or  decom- 
\  pose,  no  vapour  of  any  kind  coming  from  them. 

8822.  Has  this  patent  been  largely  used  in  the 
trade  ? — Yes,  a  great  many  firms  have  adopted  the 
patent,  and  I  may  say  Doctor  Ballard  came  without 
our  knowledge  of  his  coming  at  all  about  three  months 
ago  and  went  throughout  the  whole  of  the  works, 
and  he  was  so  interested  in  the  adoption  of  this  plan 
with  reference  to  the  steaming  of  bones  that  he 
waited  to  see  the  process  from  the  first  to  the  last. 

8823.  Where  is  this  manufactory  ? — In  Wolver- 
hampton. 

8824.  Where  are  those  manufactories  usually  carried 
on  ? — Bone-manure  works  are  located  in  different 
parts  of  England  ;  there  are  very  large  establishments 
at  Newcastle-upon-Tyne,  and  in  Lancashire  and 
Plymouth,  and  in  fact  they  are  distributed  all  over  the 
country. 

8825.  Are  there  any  works  on  the  banks  of  the 
Thames  ? — Yes,  there  are  some  very  important  works 
on  the  banks  of  the  Thames, 
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8826.  Are  the  owners  of  those  works  members  of  Sir  J.  Movris. 
your  association  ? — The  majority  of  thera  are.    ■ 

8827.  Have  you  ever  visited  them  ?— No,  only  one  ^  Mar.  1877. 
of  the  works. 

8828.  How  long  ago  was  that  ? — About  12  months 
ago. 

8829.  Do  you  believe  that  they  are  still  in  the 
same  condition  ? — I  do  not  know,  but  I  am  satisfied 
that  there  was  need  for  great  improvement  in  those 
particular  works. 

8830.  When  you  went  down  the  Thames  at  that 
time,  past  the  various  chemical  works,  judging  from 
external  appearances  did  they  appear  to  be  as  well 
conducted  ? — No.  I  only  went  direct  to  these  particular 
works.  I  had  a  special  object  in  connexion  with 
another  business. 

8831.  Your  opinion  was  that  they  were  not  in  the 
front  rank  of  the  trade  ? — Certainly  not ;  but  I  may 
say  that  the  firm  whose  works  I  refer  to  are  not 
members  of  the  Chemical  Manure  Manufacturers' 
Association.  I  say  in  conclusion  that  the  carrying 
out  of  the  various  preventative  processes  is  costly, 
but  not  more  so  than  the  importance  of  the  manu- 
facture demands  and  the  public  have  a  right  to 
expect. 

8832.  Is  it  an  increasing  manufacture  ? — Yes,  im- 
mensely increasing. 

8833.  Are  you  subject  to  any  unfair  interference 
by  imitations  of  your  manufacture,  or  by  other  people 
passing  an  inferior  article  off  for  the  superior  ones 
that  you  are  making  ? — I  do  not  know  ;  that  question 
is  ascertained  by  analysis  and  is  soon  determined. 

8834.  In  your  opinion  is  the  manure  made  at  those 
inferior  conducted  works  of  as  good  a  quality  as  that 
which  is  made  at  the  better  conducted  works  ? — I 
do  not  know  that  there  would  be  any  difference  in 
quality ;  it  is  only  a  question  of  preventing  the 
development  of  fumes,  which  one  section  of  the  trade 
are  careless  about,  and  the  others  adopt  the  best 
means  they  can  to  control. 

8835.  You  say  that  the  adoption  of  the  best  means, 
although  costly,  still  secures  a  certain  amount  of 
economy ;  in  what  respect  does  economy  arise  ? — In 
the  I'apidity  of  working  ;  that  would  be  one  of  the 
chief  points,  because  with  the  appliances  that  we  have 
we  can  make  ten  times  as  much  in  the  same  time, 
involving  less  labour  and  machine  power. 

8836.  Within  your  experience  has  the  cost  of  the 
manufacture  very  much  decreased  ? — Undoubtedly 
since  the  time  we  first  began,  because  the  large  amount 
of  manual  labour  which  is  superseded  by  steam 
power  has  made  an  amazing  difference  ;  the  appliances 
must  be  used  with  steam  power. 

8837.  Will  you  state  broadly  what  reduction  per 
ton  has  been  made  in  the  cost  ? — I  could  ;  I  think 
I  should  not  be  speaking  at  random  if  I  were  to  say 
that  the  present  means  of  working  as  compared  with 
the  most  primitive  would  be  done  with  less  than  half 
the  cost. 

8838.  Do  the  consumers  get  the  benefit  of  that? — 
Competition  determines  that  question.  There  is  an 
enormous  competition  in  the  trade,  and  the  adoption 
of  the  principle  of  analysis  is  so  general  that  the 
articles  must  be  of  good  quality. 

8839.  Then  you  consider  that  the  consumer  would 
obtain  the  benefit  of  it  ? — Undoubtedly. 

8840.  Do  you  wish  to  add  anything  to  your 
evidence  ? — There  is  one  remark  that  I  would  make, 
and  that  is,  that  we  feel  as  a  trade  that  we  ought  not  to 
be  lanked  in  the  category  of  blood  boilers,  bone 
boilers,  and  feUmongers,  which  is  the  case  now ;  we 
are  now  classified  with  those  trades. 

8841.  But  your  great  anxiety  is  to  have  inspection 
of  a  uniform  and  superior  character  ? — That  is  our 
chief  anxiety.  There  is  no  other  point  that  we  should 
be  so  anxious  to  see  accomplished  as  that. 

8842.  (  Viscount  Midletoa.)  You  are  of  opinion,  as 
I  understand,  that  science  is  fully  equal  to  minimise 
the  annoyance  which  can  be  experienced  from  your 
particular  business  ? — Yes.  I  am  quite  sure  that  such 
is  the  case. , 
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Sir  J.  Morris.      8843.  You  are  not  at  present  under  inspection,  are 

,K  yo"  ? — ^o>  certainly  not. 
7  Mar.  187/ .  gg^^_  Would  you  have  any  objection  to  be  placed 
under  such  inspectors  as  are  appointed  by  the  Local 
Government  Board  ? — We  should  very  much  prefer 
an  inspection  similar  to  the  inspection  under  the 
Alkali  Act. 

8845.  Are  there  many  small  works  in  your 
business  ? — Yes ;  but  I  fancy  that  the  small  works 
are  diminishing,  and  the  larger  works  are  taking  the 
place  of  them. 

8846.  Those,  I  suppose,  are  the  works  to  which 
you  allude  as  not  being  conducted  on  scientific 
principles  ? — No  ;  I  do  not  mean  that  at  all.  I  have 
no  doubt  that  they  are  the  same. 

8847.  Did  you  ever  happen  to  have  seen  the  group 
of  manure  works  which  there  are  on  the  Thames, 
east  of  Blackwall  ? — No ;  I  have  not  at  all.  I  cannot 
say  a  word  about  them. 

8848.  {Chairma7i.)  I  suppose  you  hardly  expect 
that  the  appointment  of  a  Government  inspection 
would  relieve  you  altogether  from  the  visits  of  the 
local  inspector? — Not  at  aU;  but  at  the  same  time 
the  appointment  of  a  Government  inspector  would  be 
a  great  safeguard  for  us. 

8849.  {Mr.  Stevenson.)  You  desire  the  question 
as  to  whether  you  are  adopting  the  best  practicable 
means  to  be  a  matter  for  the  Government  inspector, 
and  not  for  the  local  inspector  ? — Precisely. 

8850.  We  have  placed  before  in  evidence  the 
regulations  made  by  the  Metropolitan  Board  of  Works 
for  the  conduct  of  manufactories  which  they  call 
blood  boilers,  bone  boilers,  and  manure  manufactories, 
and  so  on,  within  the  metropolis  ;  have  you  seen  those 
regulations  ? — Yes. 

8851.  Do  you  approve  of  the  principle  of  making 
such  minute  regulations  as  to  the  conduct  of  any 
business  ? — I  quite  approve  of  the  necessity  of  making 
minute  detail  as  to  the  adoption  of  principles,  but  on 
looking  carefully  over  those  regulations  I  think  some 
of  them  seem  very  impracticable  and  impossible. 

8852.  The  object  intended  to  be  secured  by  those 
regulations  seems  to  be  the  same  as  you  have 
described  as  being  desirable  ? — Precisely  so. 

8853.  Looking  at  your  evidence  it  would  appear 
to  me  that  you  use  a  different  method  of  obtaining  the 
end  to  that  described  here  ? — Yes,  we  do ;  they  adopt 
the  water  system  of  condensation  at  the  end  of  a  long 
passage,  but  we  find  it  unnecessary ;  we  had  a  coke 
chamber  with  water  continually  trickling  through  the 
coke,  and  we  found  that  there  was  no  occasion  for 
the  continuance  of  this  at  all. 

8854.  You  find  that  a  simple  long  passage  is 
sufficient  for  the  purpose  ? — Yes ;  we  have  found  it 
completely  so. 

8855.  At  the  same  time,  while  you  would  be  willing 
to  be  subject  to  the  necessity  of  using  the  best 
practicable  means,  you  would  not  like  that  any 
particular  means  should  be  specified  so  long  as  the 
end  was  attained  ? — We  should  have  no  objection  to 
adopt  any  known  better  means  than  we  already  adopt 
if  it  is  a  practicable  one. 

8856.  When  those  regulations  which  I  refer  to 
were  under  discussion  (I  see  they  were  adopted  by  the 
Local  Government  Board  last  September)  did  your 
association  take  any  action  in  the  matter  as  to  their 
wisdom  or  practicability  ? — We  did  not  at  all  ;  we 
were  unaware  of  it,  and  never  heard  anything  of  it 
until  the  last  few  months. 

8857.  {Chairman.)  Had  you  been  aware  of  it  do 
you  think  the  association  would  have  taken  any 
action  ? — I  think  it  would  have  been  very  desirable, 
and  we  should  have  carefully  considered  if  there  were 
any  features  in  those  regulations  which  required  pro- 
testing against ;  but  I  do  not  see  much  in  the  regu- 
lations except  one  point,  with  regard  to  allowing 
whole  masses  of  manure  to  remain  until  they  are 
perfectly  cold  in  what  they  call  dens,  which  is  an 
impossibility. 

8858.  I  presume  you  are  necessarily  chemical  manu- 
facturers also,  in  so  far  as  you  make  sulphuric  acid  ?— 


Y'"es,  we  make  sulphuric  acid,  but  that  would  not  bring 
us  under  the  Alkali  Act,  I  presume. 

8859.  But  you  are  wiUing  to  be  brought  under  the 
Alkali  Act,  not  only  with  regard  to  your  sulphuric 
acid  manufacture,  but  your  manure  manufacture  also  ? 
—Yes. 

8860.  {Professor  Abel.)  Can  you  give  us  any  idea 
of  the  quantity  of  chemical  manures  made  in  this 
country  ? — More  than  600,000  tons  per  annum, 

886L  Do  you  know  how  much  sulphuric  acid 
would  be  required  to  make  600,000  tons  of  chemical 
manure  ? — I  should  think  pretty  nearly  half  the 
quantity. 

8862.  So  that  you  really  are  very  large  manufac- 
turers of  sulphuric  acid  ? — Yes,  decidedly. 

8863.  1  presume  that  the  mineral  phosphate  of  lime 
called  coprolites  is  more  largely  used  than  bones  ? — 
Yes,  much  more  so.  The  soluble  phosphates  are  in 
the  main  produced  from  mineral  sources,  either 
mineral  phosphates  in  the  shape  of  coprolites,  or  the 
phosphatic  guanos. 

8864.  Are  bones  largely  converted  into  chemical 
manure  ? — Bones  are  very  extensively  used  in  the 
insoluble  portion.  In  some  cases  where  manures  are 
made  purely  from  bones  they  would  be  used  altogether, 
but  the  soluble  portion  is  generally  from  mineral 
phosphates,  and  the  insoluble  from  bones. 

8865.  Are  bones  more  largely  used  in  London  than 
elsewhere  ? — I  should  fancy  not.  They  would  be 
used  in  corresponding  quantities  in  every  manufactory, 
I  should  suppose. 

8866.  Would  the  supply  of  bones  be  larger  in 
London  than  elsewhere  ? — Yes.  In  making  that  re- 
mark I  only  speak  pro  rata.  The  enormously  large 
establishments  in  London  of  course  would  consume 
bones  in  proportion  to  their  extent,  but  each  establish- 
ment would  use  bones  in  about  the  same  proportion 
to  their  extent  of  manufacture,  whether  in  London  or 
elsewhere. 

8867.  Your  difficulty  with  the  bones  appears  to 
have  been  to  get  them  in  a  sufficiently  brittle  con- 
dition to  grind  them  ? — You  cannot  grind  them  unless 
they  are  softened. 

8868.  You  formerly  heated  them  by  this  boiling 
process  ? — Yes,  and  subsequently  we  steamed  them,  \ 
and  now  by  adopting   the   superheated  steam  we  § 
prevent  the  nuisance  which  occurs  from  common 
steam. 

8869.  Formerly  was  not  there  a  great  nuisance 
from  the  gathering  of  flies  about  the  heaps  of  bones  ? — 
Yes.  It  is  a  remarkable  fact  that  there  are  no  flies 
now  generated  in  a  heap  which  may  remain  in  the 
place,  more  than  anywhere  else,  which  proves  the 
absence  of  decomposition. 

8870.  Has  that  patent  process  for  heating  bones 
with  superheated  steam  been  largely  adopted  in  the 
trade  ? — Many  houses  have  adopted  it. 

8871.  Is  it  open  for  all  to  adopt  it  if  they  please  ?— 
Yes,  certainly. 

8872.  {Chairman.)  Can  you  explain  to  a  lay  person 
why  the  adoption  of  the  system  of  superheated  steam 
avoids  the  evil  which  the  adoption  of  ordinary  steam  : 
will  not  ? — I  cannot  scientifically  explain  it.  All  I 
know  LS  that  the  ordinary  steam  abstracts  the  gelatinous  i 
matter,  and  the  superheated  steam  fixes  it,  and  it 
remains  in  the  bones  without  being  abstracted, 

8873.  You  dropped  a  remark  about  the  enormous 
establishments    in    London  ;  are    there    enormous  j 
manufactories  of  these  manures  in  London  itself?— i 
Yes.  _  I 

8874.  They  are  carried  on  under  the  rules  laid  j 
down  by  the  Metropolitan  Board  of  Works  I  under-  j 
stand  ? — They  are  governed  by  the  action  of  the  | 
Metropolitan  Board  of  Works. 

8875.  Are  they  successfully  carried  on  ? — I  cannot  i 
tell  at  all. 

8876.  Have  you  ever  heard  complaints  that  they 
were  heavily  weighted  as  compared  with  other  persons  ; 
who  were  not  under  a  local  government  board  ? — I ) 
have  beard  of  complaints  raised  about  the  London 
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manufactories  by  the  Blackheath  Association,  but  I 
know  of  no  particulars  at  all. 

8877.  Are  you  quite  sure  that  the  greater  part  of 
those  manufactories  are  within  the  actual  limits  of  the 
Metropolitan  Board  ? — That  is  a  question  which  I 
cannot  answer,  for  I  do  not  know  the  limits  of  the 
district.  1  understand  that  there  are  about  half-a- 
dozen  within  the  limits  of  the  Metropolitan  Board. 

8878.  Do  you  mean  exclusive  of  those  as  to  which 
evidence  has  been  previously  given,  and  which  are 
situated  just  outside  of  the  district? — Yes. 

8879.  {Mr.  Stevenso7i.)  Have  you  heard  the  evidence 
of  the  Blackheath  witnesses  as  to  the  nature  of  tke 
smells  of  which  they  complain  ? — No,  I  did  not  hear 

1  them,  but  I  have  seen  the  particulars  of  their  evidence. 

1  8880.  Are  they  such  smells  as  would  be  evolved 
from  chemical  manure  works  where  proper  precautions 
were  not  taken  to  prevent  the  escape  of  vapour  ? — I 
should  think,  if  the  statements  made  were  accurate, 
that  proper  pains  had  not  been  taken  in  the  manufac- 
ture, and  if  a  faithful  account  has  been  given  of  the 
grievance,  proper  pains  have  not  been  taken  to  avoid 
the  nuisances  which  must  have  occurred  (if  they 

i  stated  facts  in  connexion  with  what  was  said  in  the 

I  matter.) 

j  8881.  Assuming  the  facts  that  they  complained  of, 
I  would  those  facts  correspond  in  your  mind  with  an 

escape  from  a  chemical  manure  work  which  was  not 

properly  regulated  ? — Precisely. 

8882.  {Professor  Abel.)  Are  there  not  very  large 
i  quantities  of  bones  imported  from  diflFerent  countries, 

South  America,  Egypt,  and  other  places  ? — Yes. 

8883.  They  amount,  do  they  not,  to  many  thousand 
ton  annually  ? — Yes. 

8884.  Are  they  used  entirely  in  the  manure  manu- 
acture  ? — I  should  say  so. 

8885.  With  regard  to  your  particular  process,  in 
!   your  mixing  cylinder  is  a  cuiTent  of  air  continuously 

I  j  driven  through  so  as  to  prevent  the  escape  of  smell  ? 
I  — It  is  completely  enclosed  ;  I  could  only  compare  it 
;   to  a  huge  churn  with  a  revolving  shaft,  horizontally 
fixed,  and  driven  by  an  engine,  and  there  is  no  outlet 
I   at  all  except  where  the  fumes  go  into  a  long  passage 
j   where  they  are  condensed.    The  door  of  this  opens 
I   and  the  shaft  drives  the  contents  out  into  an  enclosed 
den,  but  before  the  dissolved  phosphates  are  driven 
out,  the  length  of  time  that  we  hold  them  in  working 
exhausts  almost  all  the  emanation  that  will  take  place. 

8886.  Is  that  by  simple  escape  or  by  being  draAvn 
off? — By  an  escape.  The  great  draft  of  the  chimney 
does  it. 

8887.  You  say  that  those  vapours  are  in  great  part 
condensed,  but  a  certain  portion  escapes,  I  suppose, 
up  the  chimney  ? — I  am  not  aware  of  any  escape  at 
all  since  we  have  adopted  the  plans  that  we  have  done. 

8888.  But  you  spoke  of  a  certain  general  smell  ? — 
That  would  be  from  the  mass  of  materials  in  the 
works  ;  it  is  impossible  to  avoid  it.  After  it  has  been 
made  two  or  three  months  it  is  ground  through  a 
disintegrator,  and  the  very  action  of  grinding  it  causes 

'   a  certain  general  smell  to  exist  in  the  place,  Avhich  is 
I    not  traceable  outside  the  Avorks  any  distance. 
'      8889.  Can  the  grinding  be  carried  on  in  close 
:   places  ? — It  is  impossible,  and  there  would  be  no 
object  in  it  either. 

8890.  Is  the  mixture  always  allowed  to  become 
perfectly  cold  before  it  is  ground  ? — Yes,  it  always  is 
cold  before  it  is  ground, 

8891.  A  statement  has  been  made  that  vapours  of  a 
prejudicial  character  escape  spontaneously  from  ground 
manure  upon  its  exposure  to  the  air ;  do  you  think 
that  this  occurs  to  any  great  extent  ? — I  do  not  think 
it  does  at  all. 

8892.  Some  experiments  have  been  made  and 
described  in  which,  as  they  state,  vapours  which 
contain  decided  traces  of  arsenic  escape  into  the  air ; 
<lo  you  think  that  tliat  is  the  case  ? — I  should  think 
not. 

8893.  Have  you  heard  of  any  complaints  being  made 
with  regard  specially  to  the  escape  of  arsenic  ? — 

39887.  X 


Never,  except  one  case  which  occurred  at  Inverness ;  Sir  J.  Morris. 
that  is  all  that  I  ever  heard  of. 

8894.  Whence  would  that  arsenic  be  derived? — 
That  is  a  question  I  cannot  answer. 

8895.  You  consider,  with  regard  to  the  general 
smell,  that  with  such  arrangements  as  you  consider 
reasonably  perfect,  and  as  you  have  adopted,  tlsat 
general  smell  is  unavoidable  ? — It  is  unavoidable  and 
really  not  important. 

8896.  (Chairman.)  It  only  affects  those  in  the 
works  themselves  ? — They  are  not  atfected ;  it  is  only 
disagreeable  to  them. 

8897.  (Professor  Abel.)  That  smell  is,  I  suppose, 
the  smell  "  on  a  small  scale  "  which  people  residing  in 
the  neighbourhood  complain  that  they  suffer  from, 
when  it  escapes  from  ill-regulated  works  ? — I  should 
think  not  at  all,  because  the  pungent  character  of  it 
is  destroyed.  It  is  altogether  different.  The  manu- 
factured article  and  the  escape  of  gases  in  the  process 
of  manufacture  are  very  different.  When  it  is  once 
manufactured  there  is  nothing  at  all  noxious  in  it. 

8898.  (Professor  ffillianison.)  I  understand  from 
the  statement  in  the  specification  of  this  patent  which 
you  have  given  us,  that  various  waste  animal  materials 
are  employed  to  be  worked  up  as  manure,  shoddy, 
and  leatlier,  and  all  kinds  of  animal  refuse  ;  is  there 
not  a  liability,  even  with  the  use  of  superheated  steam, 
to  the  escape  cf  some  noxious  gases  and  smells  from 
them  either  before  the  treatment  or  during  the  treat- 
ment ? — No,  not  at  all. 

8899.  I  mean  when  these  materials  are  brought 
into  your  yard  before  they  are  put  into  the  super- 
heated steam  ? — They  are  enumerated  in  the  specifi- 
cation so  as  to  include  whatever  may  be  required, 
but  we  have  not  used  them.  We  have  used  this 
process  simply  for  bones  of  late. 

8900.  But  although  you  do  not  at  your  works  use 
every  material  here  enumerated,  I  presume  that  some 
manufacturers  of  manure  do  employ  them,  and  even 
a  good  many  other  materials  besides  those  which  are 
hei'e  marked  ? — They  may  be  used ;  that  was  the 
intention  of  including  them  in  the  specification. 

8901.  Dead  animals,  putrid  carcases,  rotten  eggs, 
and  any  waste  animal  matter  are  worked  up  ? — There 
is  no  doubt  that  they  may  be  used. 

8902.  And  that  they  ought  to  be  used  ? — There  is 
no  doubt  about  the  success  of  the  application  to  them 
if  they  were  used  at  all,  but  Ave  have  never  used 
anything  of  the  kind. 

8903.  I  should  like  to  know  Avhetlier  you  consider 
that  a  well  qualified  inspector  could  do  justice  to 
works  in  which  those  materials  were  being  used ; 
whether  he  could  mark  by  a  definite  test  the  amount 
of  effluvia  given  off.  Of  course  you  know  that  in 
alkali  works  a  certain  per-centage  of  hydrochloric 
acid  is  allowed.  Those  materials,  which  are  very 
largely  animal  refuse,  give  off  substances  which  could 
not  be  described  in  that  accurate  manner,  and  there- 
fore I  should  be  glad  to  know  whether  you  sec  your 
way  to  establish  any  precise  definition  of  the  amount 
of  those  gases  Avhich  could  be  given  off? — It  is  a 
question  which  I  could  not  scientifically  answer. 
The  local  inspector  would  be  able  to  know  by  evi- 
dence that  such  kind  of  works  were  conducted  free 
from  any  reasonable  cause  of  complaint. 

8904.  In  fact,  in  the  manufacture  of  these  materials, 
he  would  have  to  go  by  common  sense  Avhether  there 
was  a  very  bad  smell  or  not  ? — Yes. 

8905.  Have  you  not  had  experience  of  works  in 
which  materials  were  employed  which  Avould  give  off 
a  very  fetid  odour,  and  in  which  the  nuisance  Avas 
prevented  by  drawing  air  from  over  the  surface  of 
vessels  containing  them  into  a  fire  ? — I  do  not  know 
of  any  works  personally  myself  where  oftensive 
materials  have  been  used  at  all.  I  am  quite  aAvare 
that  they  are  used,  but  I  have  not  seen  myself  all  the 
processes  that  they  adopt.  There  is  no  doubt  tlint  in 
the  preparatiiiii  of  such  material  the  present  (lifliculty 
arises  mainly. 

8906.  Can  you  tell  us  Avliat  is  the  volatile  sub- 
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Sir  J.  Morris,  stance  which  is  given  off  in  making  the  superphos- 

phate ;  is  it  hydrochloric  acid  ? — I  do  not  know. 
7  Mar.  1877.       gggy^  you  do  not  use  apatite  often,  do  you  ?— No. 

8908.  You  use  coprolites  ? — Coprolites  and  Caro- 
lina phosphates,  and  Spanish  phosphates. 

8909.  I  presume  that  the  volatile  products  vary 
according  to  the  nature  of  the  material  ? — Precisely. 

8910.  {Admiral  Jlornbi/.)  Is  the  smell  which  you 
say  pervades  the  works  a  very  disagreeable  one  ? — 
No ;  I  do  not  think  it  at  all  disagreeable. 

8911.  Does  it  create  any  effects  upon  the  person  ? 
— Not  in  the  slightest  degree. 

8912  Not  more  than  an  intensified  kitchen  smell  ? 
— No  ;  I  cannot  compare  it  to  a  kitchen  smell ;  it  is 
a  sweetish  smell  which  comes  from  the  manufactured 
article. 

8913.  And  not  unwholesome        think  not  at  all. 

8914.  When  you  were  good  enough  to  tell  us  that 
600,000  tons  was  the  quantity  of  manure,  you  alluded, 
did  you  not,  to  the  manure  made  throughout  England  ? 
"—Yes. 

H915.  Can  you  give  us  any  idea  as  to  what  propor- 
tion of  that  may  possibly  be  made  on  the  Thames  or 
its  neighbourhood  ? — No,  I  cannot ;  but  I  should  think 
that  probably  one  third  would  be  made  in  the 
neighbourhood  of  the  Thames,  but  it  is  a  mere 
conjecture.  You  will  have  gentlemen  presently  who 
are  connected  with  the  London  manufacture,  and  they 
could  better  answer  that  question  than  I  can. 

8916.  (Mr.  Wilbraham  Egerton.)  Are  the  banks 
of  the  Thames  the  most  economical  place  for  con- 
ducting a  manufacture  such  as  yours  ? — I  should 
think  they  would  be  ;  I  have  no  interest  in  them  at 
all,  but  I  have  no  doubt  that  the  position  is  very 
desirable  for  manufacturing  manure. 

8917.  {Chairman.)  Are  they  nearer  the  raw 
material  ? — No ;  but  for  export  their  position  is  very 
important. 

89 18.  Is  a  large  quantity  of  your  produce  exported  ? 
— Very  large  indeed. 

8919.  What  proportion  of  the  whole  do  you 
export  ? — Ours  is  not  an  export  trade ;  ours  is 
mainly  a  home  trade. 

8920.  {Mr.  Wilbraham  Egerton.)  "Do  yon  t\Avikih.?it 
the  chemical  manufactories  on  the  banks  of  the 
Thames  could  be  conducted  so  as  to  be  perfectly 
innocuous  to  the  neighbourhood  ? — I  have  no  doubt 
that  the  majority  of  the  manufacturers  on  the  banks 
of  the  Thames  would  adopt  the  best  means  known, 
and  if  they  did  so,  that  would  reduce  any  cause  of 
complaint  to  a  minimum.  The  portion  that  I  know 
I  have  no  doubt  would  be  most  anxious  to  do 
anything.  In  fact,  from  communications  made  to  me, 
I  have  no  doubt  that  their  processes  are  in  the  main 
as  effectual  as  ours. 

8921.  {Chairman.)  Have  you  had  complaints  made 
of  yours  of  late  years  ? — No,  not  for  many  years. 

8922.  Have  you  been  charged  with  making  life 
miserable  and  deteriorating  the  value  of  property  ? — 
In  the  commencement  of  our  trade  we  had  a  great 
deal  of  difficulty  to  contend  with,  but  from  the  first 
we  pledged  ourselves  to  do  the  utmost  that  we  could, 
and  although  we  are  in  the  midst  of  a  thickly 
populated  neighbourhood  we  seldom  hear  a  word  about 
the  works  being  a  nuisance. 

The  witne 


8923.  You  h  ave,  by  your  answer,  rather  given  us 
to  suppose  that  the  processes  adopted  in  those  places 
where  complaints  are  made  are  as  good  as  those 
adopted  in  your  neighbourhood  where  no  complaints 
are  made  — I  do  not  apply  that  remark  to  the  whole 
of  the  manufacturers  on  the  banks  of  the  Thames  ;  I 
speak  of  the  manufacturers  that  I  know. 

8924.  {Eai'l  Percy.)  You  spoke  of  large  quantities 
of  solid  matter  being  taken  out  of  your  subway 
connected  with  your  dissolving  machinery  ;  what  are 
those  solid  matters  ? — I  cannot  tell  what  they  are ; 
they  would  be  the  condensed  vapour  that  falls  down 
in  the  process  of  condensation.  It  is  a  whitish 
substance  which  they  take  out  of  the  passage. 

8925.  You  cannot  tell  us  what  those  vapours  are  ? 
— They  are  sulphurous  vapours  from  the  dissolving. 

8926.  But  the  condensation  of  sulphurous  vapour 
does  not  result  in  a  solid  matter,  does  it  ? — What  the 
composition  of  the  residuum  is  I  cannot  tell.  We 
are  only  glad  to  know  that  we  have  succeeded  in  the 
complete  condensation  of  the  matter. 

8927.  Do  you  make  any  use  of  this  solid  matter  ? — 
Not  at  all. 

8923.  What  do  you  do  with  it  ? — It  is  merely  taken 
away  and  thrown  aside ;  there  is  no  serviceable 
manurial  value  in  it  at  all. 

8929.  And  no  unpleasant  smell  connected  with  it  ? 
— Not  at  all. 

8930.  You  spoke  of  a  general  smell  during  the 
grinding  of  this  manure  ;  how  far  would  you  say  that 
that  smell  is  perceptible  ft-om  your  works  ? — I  should 
say  not  above  30  or  40  yards. 

8931.  Do  you  find  the  health  of  your  workmen 
good  ? — Yes,  thoroughly  good, 

8932.  As  good  as  it  is  in  other  manufactories  ? — 
Yes.  It  is  a  singular  fact  that  we  had  a  severe 
epidemic  of  small-pox  three  or  four  years  ago,  but  we 
had  not  a  single  man  affected,  although  many  of  the 
people  lived  in  a  district  which  was  more  particularly 
suffering  from  that  epidemic. 

8933.  Do  you  store  your  bones  before  you  submit 
them  to  the  process  of  steaming  ? — No ;  they  are 
steamed  as  fast  as  they  come  in.     The  process  is 
so  rapid  that  we  could  easily  steam  far  more  than  we  i 
can  procure. 

8934.  {Chairman.)  What  materials  do  you  use  for 
making  these  manures ;  you  have  mentioned  bones 
and  coprolites  ;  are  there  any  other  materials  ? — The 
soluble  phosphates  are  principally  made  from  mineral 
sources,  from  coprolites,  or  from  Spanish  phosphates, 
or  Canadian  or  Chailestown  phosphates,  and  the 
insoluble  would  be  fine  bones  added. 

8935.  And  that  in  fact  is  the  sum  of  it  ? — That  is 
the  basis  of  it.  Of  course  ammonia  is  added  in  some 
form  or  other. 

8936.  Are  there  any  other  works  in  the  neighbours- 
hood  of  Wolverhampton  which  emit  disagr'eeable 
vapours  ? — There  are  no  manure  works  in  Wolver- 
hampton; there  are  other  kind  of  works  some  short 
distance  from  us  which  do. 

8937.  So  that  if  there  was  anything  proceeding 
from  3rours  there  could  be  no  doubt  as  to  where  they 
proceeded  from  ? — No.  We  have  no  works  of  the  same 
kind  within  a  distance  of  three  or  four  miles  of  us. 
There  is  one  established  about  that  distance  from  us. 

withdrew. 


J.  Odams,  Esq.  James  OdAMS, 

8938.  {Chairman.)  Where  do  you  carry  on  your 
works  ? — In  the  parish  of  West  Ham,  near  to  the 
Victoi-ia  Docks. 

8939.  Is  it  inside  or  outside  the  metropolitan 
district  ?  — Outside  the  metropolitan  area. 

8940.  How  far  from  the  outside? — I  think  the 
river  divides  us. 

8941.  What  is  the  nature  of  your  works? — They 
are  artificial  manm'e  works. 

8942.  What  substances  do  you  use  for  the  pro- 
duction of  that  manure  ? — They  are  very  similar  to 


Esq.,  examined. 

what  Sir  John  Morris  has  stated  to  the  Commission, 
with  the  addition  of  dried  blood  ;  formerly  we  used 
liquid  blood. 

8943.  Does  that  addition  increase  your  difficulties 
of  dealing  Avith  the  noxious  vapours  evolved  ? — Not 
at  all. 

8944.  Have  any  complaints  been  made  of  the 
evolution  of  noxious  vapours  from  your  works  ? — We 
have  had  complaints  from  Blackheath. 

8945.  Do  you  consider  those  complaints  to  have 
been  well  founded  ? — I  have  no  doubt  that,  whether 
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from  factories  on  our  side  or  factories  on  the  Green- 
■wicli  side,  thej  may  have  had  cause  to  complain,  but 
whether  from  the  manure  works  or  from  other  works 
I  think  that  it  is  not  very  decided  as  to  where  it  was 
from. 

8946.  Have  you  any  reason  to  believe  that  there  is 
any  such  escape  from  your  works  as  would  justify  the 
complaints  that  were  made  ? — I  think  not ;  certainly 
not  recently. 

8947.  What  process  do  you  adopt  to  prevent  the 
escape  of  noxious  vapours  — We  have  all  the  modern 
processes. 

8948.  Do  you  know  those  used  in  Sir  John  Morris's 
works  ? — Yes. 

8949.  Do  you  adopt  the  same? — Not  exactly  the 
same,  but  processes  having  the  same  effect  ;  condensers 
and  such  like, 

8950.  Do  you  believe  that  that  process  has  been 
successful  ? — I  believe  quite  so. 

8951.  Have  you  heard  it  distinctly  stated  that  not 
only  does  no  noxious  vapour  escape  from  the  works, 
but  that  no  complaint  has  been  made? — I  fancy  that 
the  complaint  at  Blackheath  is  scarcely  attributable 
to  manure  works — at  least  not  latterly. 

8952.  We  had  evidence  of  persons  who,  to  use  a 
common  expression,  following  their  noses,  traced  some 
of  the  bad  odours  and  noxious  vapours  to  your  woi'ks  ? 
— That  possibly  might  have  arisen  from  some  defect 
in  the  arrangements  not  being  carried  out  properly  at 
a  particular  time.  I  have  myself  occasionally  gone 
out  and  seen  the  nitrous  gases  escaping  from  the 
shafts. 

8953.  Do  you  live  in  that  neighbourhood  yourself  ? 
— 1  do  not  now.  I  did  formerly  live  within  two  or 
three  miles,  but  now  I  reside  30  miles  away. 

8954.  When  you  resided  within  two  or  three  miles 
where  did  you  reside  ?— In  the  Bow  Road. 

8955.  Did  the  vapours  ever  reach  you  there  ? — No. 

8956.  Have  you  ever  been  upon  Blackheath  when 
it  was  subject  to  a  disagreeable  visitation  ? — I  do  not 
know  that  I  have  ever  been  upon  Blackheath  above 
once  or  twice  in  my  life. 

8957.  I  suppose  it  is  extremely  disagreeable  to  you 
to  be  subjected  to  these  imputations? — Very. 

8958.  Have  you  desired  to  be  relieved  from  them 
by  submitting  to  inspection  ? — We  should  prefer  a 
proper  inspection  by  qualified  persons. 

8959.  When  you  say  a  proper  inspection,  what  do 
you  mean  ? — I  mean   by   some    person  possessing 

1  chemical  knowledge  and  a  knowledge  of  the  general 
I  manufacture  of  manures  rather  than  what  you  would 
'    term  a  prejudicial  local  inspection. 

8960.  What  do  you  mean  by  "  prejudicial "  ? — 
Interested  parties  in  the  locality. 

,  8961.  In  what  respect  would  they  be  interested  ? — 
Very  frequently  from  local  boards  the  inspectors  who 
are  appointed  are  subject  to  various  influences  and 
general  opinions  which,  perhaps,  are  not  strictly  as 
'    they  should  be. 

8962,  That  might  arise  from  ignorance  ? — Quite  so. 

8963.  It  could  hardly  arise  from  self-interest,  could 
it  ? — I  am  afraid  so,  sometimes. 

i  8964.  I  do  not  quite  follow  your  meaning :  do  you 
mean  that  charges  are  ever  made  for  the  purpose  of 
extracting  bribes  ? — I  have  heard  those  charges  made 
certainly.  I  do  not  mean  to  allude  to  them  generally, 
as  a  body,  as  accepting  bribes,  but  we  do  know  instances 
of  that  kind. 

1  8965.  Have  you  seen  the  rules  which  are  imposed 
upon  manufacturers,  more  particularly  within  the 
limits  of  the  metropolitan  district  ? — I  have  heard  of 
them  ;  I  cannot  say  that  I  know  the  rules  that  arc 
laid  down,  because  they  do  not  apply  to  me  because  I 
am  not  in  the  area. 

•  8966.  You  have  not  examined  them  to  see  how  far 
they  would  interfere  with  the  conduct  of  your  works  ? 
— No,  I  have  not. 

8967.  Will  you  state  to  the  Commission  what 
apparatus  or  appliances  you  make  use  of? — The 
apphances  in  use  by  our  Chemical  Manure  Com- 


pany  comprise,  firstly,  a  Schiel's  fan,  of  large  size,  J ■  Odams,  Esq. 
driven  by  steam  power.    Secondly,  a  trough  or  con-    ^  i^j^TT  77 

duit,  for  leading  the  gases  from  .the  mixers    and  ' 

manure  chambers;  this  trough  is  called  the  main 
trough.  Thirdly,  two  small  troughs  or  leads,  one 
from  each  mixer  to  the  main  trough.  Fourthly, 
a  pair  of  leaden  receivers  or  condensers,  with  water 
supply.  Fifthly,  two  small  -troughs  or  leads  from 
the  condensers  (one  from  each)  to  the  smoke  shaft. 

8968.  What  number  of  mixers  do  you  use  ? — There 
are  two  mixers  used  alternately.  They  are  of  a 
similar  construction.  The  mixer  is  entirely  enclosed 
with  the  exception  of  an  aperture  at  the  side  for 
introducing  the  materials  to  be  operated  upou.  This 
aperture  has  a  canvas  curtain,  renewed  from  time  to 
time,  and  there  is  found  to  be  no  escape  of  gas  from 
this  opening,  the  suction  caused  by  the  fan  instantly 
drawing  into  the  small  mixer  trough,  and  thence  into 
the  main  trough,  any  gases  evolved,  while  any 
"  puffing  out "  of  the  gases  at  the  aperture  is  pre- 
vented by  the  curtain  before  alluded  to. 

8969.  Then  with  regard  to  the  manure  chambers, 
how  many  of  them  have  you  ? — There  are  two  manure 
cliambers,  one  attached  to  each  mixer,  used  alter- 
nately. The  chamber  for  receiving  the  manure  when 
mixed  is  connected  with  the  mixer  by  a  closed 
junction.  The  chamber  itself  is  completely  enclosed, 
and  connected  with  the  main  trough  by  a  bell-shaped 
opening  in  the  ceiling. 

8970.  What  becomes  of  the  gases  generated  during 
the  process  of  mixing  ? — Such  of  the  fumes  or  gases 
generated  in  process  of  mixing  as  do  not  condense  in 
the  manure  chamber  which  is  of  ample  dimensions, 
having  upwards  of  150,000  feet  cubic  space,  are 
drawn  into  the  main  trough  (where  they  are  again 
partially  condensed),  and  having  been  drawn  through 
the  fan,  are  in  turn  driven  by  it  into  the  receivers  or 
condensers  at  the  bottom  of  it. 

8971.  How  are  your  condensers  constructed? — 
They  are  constructed  of  lead  on  a  wooden  framework, 
lightly  packed  internally,  and  with  an  ample  supply 
of  water,  which,  entering  at  the  top  and  trickling  down 
through  the  packing,  meets  in  their  ascent  and 
absorbs  any  remaining  gases.  The  exit  from  the 
condensers  is  by  a  double  lead  to  the  smoke  shaft. 

8972.  Will  you  state  shortly  the  materials  Avhich 
you  employ  ? — Bones,  chiefly  dry  foreign  bones,  bone 
ash,  pulverized  mineral  phosphates,  including  Cam- 
bridgeshire coprolites  and  South  Carolina  phosphate, 
dried  blood,  wool  dust,  while  the  sulphuric  acid 
employed  is  draAvn  from  the  chambers  as  made  on 
the  premises  from  Spanish  pyrites. 

8973.  Do  you  carry  on  bone  boiling  at  all  ? — 
There  is  no  bone  boiling  or  fat  extracting  carried  on 
at  our  wharf ;  the  only  process  bones  undergo  is  that 
of  crushing  and  dissolving. 

8974.  {Viscount  Midlcton.)  Your  woi'ks  are 
situated  just  outside  the  metropolitan  area,  are  they 
not  ? — Yes. 

8975.  And  they  are  one  of  a  group  of  works,  15  in 
number,  of  a  kindred  character,  immediately  north  of 
the  river  ? — They  are. 

8976.  You  will  admit,  I  presume,  that,  supposing 
those  works  not  to  be  conducted  with  the  most 
scrupulous  care,  they  might  be  the  subject  of  serious 
annoyance  to  the  inhabitants  living  on  the  south  side 
of  the  river  ? — I  cannot  go  so  far  as  that,  because  we 
commenced  our  establishment  in  1851  ;  and  before 
any  of  these  scientific  means  were  brought  out,  our 
manure  manufacture  was  conducted  in  somewhat  of  a 
rough  way.  I  may  just  say  that,  when  I  first  com- 
menced there,  I  was  using  from  three  to  four  thousand 
gallons  of  blood  per  day  in  its  raw  state.  Perhaps 
the  Commission  will  remember  that  from  about  1847 
to  1850  the  cholera  broke  out,  and  the  Metropolitan 
Commissioners  were  then  exceedingly  anxious  that 
blood  should  not  be  allowed  to  go  down  the  sewers, 
in  consequence  of  effluvia  being  generated,  which 
might  have  a  tendency  to  spread  the  disease.  I  then 
took  the  blood  from  the  great  bulk  of  the  butchers  of 
London  and  utilised  it,  and  made  my  great  bulk  of 
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MINUTES  OF  EVIDENCE  TAKEN  BEFQEE  THE 


J.  Odams,  Esq.  janrmve  upon  this  spot.  From  the  time  I  commenced, 
7  Mar~1877  ^^^^  years  following, 

 '    I  had  no  complaint  o£  any  nuisance,  either  from  my 

neighbours,  or  from  the  neighbourhood  of  Blackheath, 
or  from  anywhere  else.  Probably,  I  think,  within 
the  last  two  years  we  have  laid  out  about  3,000^.  in 
endeavouring  to  collect  those  gases,  because  I  need 
not  tell  you  that  any  gas,  whether  sulphurous  or 
nitrous,  going  from  our  factory  is  a  loss  to  us,  there- 
fore it  is  our  interest  to  confine  those  gases  to  our  own 
works,  and  for  that  reason  I  cannot  go  so  far  as  your 
Lordship  suggests,  and  say  that  this  manufacture 
cannot  be  carried  on  without  being  a  nuisance,  inas- 
much as  no  complaint  was  made  up  to  within  the 
last  few  years. 

8977.  1  do  not  think  you  quite  apprehend  my 
question.  What  I  ask  you  is  this.  You  were  at  that 
time  nearly  alone  as  a  manufacturer  in  this  locality  ? 
— Yes  ;  it  was  then  a  marsh. 

8978.  I  ask  you  whether  the  vapours  arising  from 
a  conglomeration  of  works,  such  as  these,  15  in 
number,  would  not  be  detrimental  to  the  inhabitants. 
Is  it  not  possible  that  a  single  factory  would  produce 
no  harm,  whereas  on  the  other  hand  a  large  number 
of  factories  conglomerated  within  the  same  area 
would  do  great  harm  ? — Yes,  by  different  gases  being 
evolved. 

8979.  Did  vou  hear  Sir  John  Morris's  evidence  ? — 
I  did. 

8980.  Do  you  agree  with  him  that  the  nuisance 
which  might  otherwise  arise  fi'om  works  of  this 
character  is,  if  not  absolutely,  yet  almost  absolutely 
pi'eventible  by  proper  scientific  appliances  ? — I  do. 

8981.  Do  you  also  agree  with  him  that  a  system  of 
inspection  is  not  only  desirable  on  behalf  of  the 
public,  but  beneficial  to  the  manufacturers  them- 
selves ? — I  think  so. 

8982.  Provided  that  the  inspection  be  carried  out 
by  properly  qualified  persons  ? — I  agree  with  him 
entirely  as  to  that. 

8983.  You  are  perfectly  aware  that  complaints  have 
been  made  by  the  inhabitants  of  this  densely  popu- 
lated area  south  of  the  Thames  ? — I  am. 

8984.  Do  you  consider  those  complaints  have 
been  reasonable  ? — T  imagine  so.  I  cannot  imagine 
anyone  complaining  without  some  cause. 

8985.  Do  you  think  that  if  the  same  care  had  been 
exercised  by  all  your  neighbours  which  you  state  has 
been  exercised  by  yourself  any  such  complaints  could 
have  arisen  ? — In  answering  that  question  as  regards 
the  same  care  which  we  have  taken  ourselves,  I 
should  say  that  those  other  factories  would  probably 
hardly  have  the  means  of  taking  it.  There  are 
various  manufactures  carried  on  there. 

8986.  But  you  are  speaking  only  of  manufactoi'ies 
concerned  in  your  own  particular  business  ? — Quite 
so. 

8987.  Are  the  appliances  to  which  you  have 
referred  in  your  paper  of  a  very  expensive  descrip- 
tion ?— -They  are.  The  gases  which  we  work  upon 
are  obtained  in  large  volume,  and  we  are  obliged  to 
have  large  accumulators,  and  also  large  condensers, 
and  they  are  produced  in  hermetically-sealed  mixing 
places. 

8988.  But  looking  at  the  fact  that  you  are  a  loser 
by  the  gases  that  escape,  is  there  any  economic  value 
in  a  proper  system  of  conducting  a  manufacture  ? — 
Undoubtedly  there  is. 

8989.  And  therefore  the  money  spent  by  those 
engaged  in  your  business  upon  this  particular  set  of 
appliances  may  be  regarded  as  a  profitable  investment 
as  well  as  a  benefit  to  the  public  ? — It  is  well-spent 
money,  inasmuch  as  it  prevents  a  nuisance  and 
economises  the  gases. 

8990.  Speaking  of  your  own  trade,  there  is,  I 
presume,  no  reason  why  they  should  not  be  compelled, 
if  necessary,  by  legislative  enactment  so  to  conduct 
their  business  that  they  may  be  no  longer  a  nuisance 
to  the  public  ? — Quite  so. 

8991.  {Mr.  Stevenson.)  Do   you   adopt  Fuller's 


patent  which  has  been  described  to  us  by  Sir  John 
Morris  for  preparing  the  bones  ? — I  do  not. 

8992.  How  do  you  treat  the  bones  to  render  them  j 
fit  for  grinding  ?— The  great  bulk  of  the  bones  which 
we  use  are  foreign  bones.    The  English  bones  Avhicli 
we  use  are  bought  from  bone  boilers,  with  the  fat 
extracted  from  them  before  we  utilise  the.m. 

8993.  The  bone  boiler  makes  it  his  business  to 
extract  the  fat  ? — Yes. 

8994.  You  get  the  dry  bones  ?— Yes. 

8995.  Where  is  this  bone  boiling  carried  on  ?— It 
is  carried  on  in  various  parts  of  London.  There  is  a 
large  bone  boiler's  at  Stratford,  and  there  are  various 
bone  boilers  in  the  vicinity  of  London. 

8996.  Do  they  adopt  any  means  of  diminishing  the 
smell  from  the  bones  ? — That  place  is  in  the  same 
parish  as  T  am,  and  frequent  complaints  have  been 
made  of  the  works  at  Stratford  with  regard  to  the 
eflluvia  emanating  from  them.  In  fact,  I  think  an 
action  was  brought  against  Mr,  Hunt,  one  of  the 
principal  bone  boilers,  and  was  tried  at  Chelmsford, 
but  it  terminated  as  most  of  these  actions  do,  by  his 
promising  to  amend  his  ways,  and  it  was  passed  over. 
I  know  he  is  still  boiling  his  bones,  and  I  apprehend 
without  being  a  nuisance  to  the  neighbourhood.  I 
presume  he  has  adopted  some  improvements. 

8997.  But  if  in  the  course  of  your  business  it  was 
to  your  advantage  to  use  raw  bones,  how  would  you 
treat  them  ? — I  would  be  obliged  to  treat  them  in  tlie 
way  Sir  John  Morris  has  stated  to  the  Commission.  i 

8998.  But  I  presume   that  a  manufacturer  who  I 
wished  to  extract  the  fat  would  not  use  superheated 
steam  ? — No ;  that  Avould  probably  destroy  what  he 
was  wishing  to  get.  ! 

8999.  Would  you  be  willing  to  carry  on  your  j 
works  within  the  metropolitan  area  subject  to  the  j 
regulations  prescribed  there  ? — I  do  not  think  that 
there  would  be  much  objection  to  that,  with  the  ! 
exception  of  allowing  the  manure  to  cool  before  being  j 
removed  from  those  dens. 

9000.  You  think  that  the  regulations  have  gone  | 
too  far  in  requiring  that  ? — We  should  require  many  i 
acres  of  land  to  lay  the  manure  on  to  comply  with  that  | 
regulation.  j 

9001.  You  employ  very  large  condensing  chambers,  > 
do  you  not,  between  the  tube  and  the  chimney  ? —  f 
Yes. 

9002.  What  are  the  dimensions  of  that  chamber  in  I 
length  and  area  ? — It  is  200  feet  long,  and  three  feet  i 
square.  i 

9003.  You  pass  the  vapours  after  they  leave  the  j 
chamber  and  the  trough  through  condensers,  through 
which  water  is  passing  ? — Yes. 

9004.  There  you  differ  from  Sir  John  Morris's 
plan,  who  relies  upon  a  long  flue  for  absorbing  the  I 
vapour  ? — It  is  somewhat  difterent  from  his  principle,  I 
but  it  has  the  same  object  in  view. 

9005.  This  is  a  case  in  which  different  modes  may  ! 
be  employed  to  obtain  the  same  results  ? — Yes.  We 
have  in  this  trough  the  same  sediment  of  which  Sir 
John  Morris  has  told  you,  which  is  silica  and  fluoric 
acid  condensed. 

9006.  (Professor  Abel.)  You  find  it  necessary  to 
use  powerful  fans  in  order  to  draw  off  the  vapour  ? — 
Yes,  we  do. 

9007.  In  this  respect  you  differ  essentially  from  | 
Sir  John  Morris,  who  said  it  was  not  necessary  ? —  j 
We  have  found  it  necessary  from  the  volume  of 
vapour  which  we  generate  so  quickly.  We  do  not  | 
allow  it  to  remain  in  the  mixer  the  time  that  he  does,  ; 
which  may  account  for  my  differing  from  Sir  John  j 
Morris.  | 

9008.  Have  you  a  large  chimney  shaft  in  addition  ?  | 
— Yes,  we  have. 

9009.  Probably  the  fact  of  your  using  con- 
densers in  connexion  with  water  necessitates  the 
use  of  an  artificial  current  ? — We  like  to  get  the 
vapour  ofE  as  quickly  as  we  can. 

9010.  If  you  did  not  employ  a  fan  it  would  be 
difficult  to  avoid  an  escape  from  your  very  large 
manure  chamber  ? — We  have  a  fan  as  well. 
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9011.  Do  you  submit  your  dried  blood  and  bone 
dust  to  any  treatment  to  prevent  vapour  escaping 
from  them  ? — No  vapour  escapes  from  them  after  they 
come  from  the  factory. 

9012.  You  speak  of  tlie  manufacture  of  nitro- 
phosphate  ;  is  that  a  special  form  of  manure  ? — It 
is  the  term  which  we  gave  to  the  manure  when  the 
manufacture  of  it  was  first  commenced  as  having 
blood  in  it,  and  nitrogen  from  the  blood. 

9013.  Have  you   any  means   for  preventing  the 
escape  of  nitrous  vapours  into  the  air  ? — Yes. 

9014.  Of  Avhat  nature  are  they  ? — They  consist  of 
condensers  and  modern  towers. 

9015.  Do  you  use  any  large  quantity  of  mineral 
phosphate  ? — Yes,  very  large. 

9016.  And  you  have  from  that  escaping  a  con- 
siderable quantity  of  fluorine  compound  ? — Yes,  a 
white  flocculent  powder  is  deposited. 

9017.  That  is  to  say,  you  have  what  chemists  call 
fluoride  of  silicon  escaping  ? — Yes. 

9018.  And  it  is  from  that  that  you  have  this  white 
deposit  in  your  flue  by  the  action  of  water  upon  it  ? — 
Yes. 

9019.  So  that  what  you  obtain  tliere  is  really  the 
result  of  the  decomposition  of  that  fluorine  compound  ? 
—Yes. 

9020.  Do  you  consider  that  your  condensing 
arrangements  with  the  assistance  of  water  are  so 
efficient  that  you  allow  no  offensive  vapour  to  escape 
into  the  air  that  could  be  dealt  with  ? — It  could  not  be 
detected  certainly  at  Blackheath. 

9021.  Have  you,  on  any  occasion,  used  any  method 
of  drawing  the  vapour  after  this  condensing  treatment 
through  fire  ? — Some  years  ago  we  attempted  it,  but 
I  do  not  think  that  we  succeeded  so  well  as  far  as  my 
recollection  serves  me,  but  I  can  hardly  say  exactly 
when,  because  we  have  made  so  many  alterations  and 
improvements ;  in  fact  we  are  always  laying  out 
money  for  our  own  sakes. 

9022.  Is  not  there  that  smell  which  Sir  John 
Morris  calls  "  the  general  smell,"  which  is  very 
difiicult  to  deal  with  in  the  way  of  condensation,  and 
which  after  all  is  the  smell  mostly  complained  of  by 
people  living  in  the  vicinity  of  manure  works  ? — -I 
do  not  think  there  is  any  smell  which  would  be  at 
all  obnoxious  to  people  living  in  the  immediate 
vicinity  of  our  manure  woi'ks,  or  which  would  interfere 
at  all  with  their  comfort.  During  the  loading  of 
vessels  and  such  like  outside  the  manure  works  there 
will  always  be  a  smell,  There  is  no  possibility  of 
preventing  that,  but  ours  is  so  large  an  area  that  I 
do  not  think  off"  the  premises  the  neighbourhood 
need  be  at  all  annoyed  if  proper  means  are  used 
inside. 

9023.  But  when  the  gas  has  passed  your  con- 
densing arrangement  has  it  not  still  a  smell  ? — Not 
sufficient  to  be  detected  off"  the  premises  I  should 
imagine. 

9024.  {Professor  Williamson.^  I  understand  that 
the  arrangements  you  have  for  condensing  fumes  are 
applied  to  the  vessels  in  which  you  are  treating  the 
substance  by  acid  mainly,  that  is  to  say,  that  you 
make  use  of  your  condensing  tower  for  the  purpose 
of  preventing  the  fumes  which  arise  from  the  heating 
of  substances  with  acid  from  passing  out.  You  heat 
minerals  and  organic  substances  with  sulphuric  .acid, 
and  the  fumes  which  arise  from  those  substances  are 
the  fumes  which  pass  up  from  the  troughs  into  the 
tower  ? — Quite  so. 

9025.  What  arrangement  do  you  adopt  for  the 
process  of  manure  drying,  supposing  you  have  blood 
which  would  not  arrive  in  a  perfectly  fresh  state  ? — 
It  reaches  us  in  a  perfectly  dry  state ;  there  is  nothing 
to  go  off  in  the  form  of  effluvia. 

9026.  Where  is  that  dried  for  you  ? — Also  on  i3ow 
Common  ;  it  has  been  dr-ied  there  for  many  years. 

9027.  I   presume   that  during    the  operation  of 
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drying  such  organic  matters,  there  is  a  liability  to  J.  Odams,  Esq. 
smell  ? — Yes.   

9028.  Of  that  you  know  nothing,  not  being  con-  7  Mar.  1877. 
cerned  in  that  process   — I  am  not  concerned  in  that 

process.  I  can  only  tell  you  that  there  is  a  dense 
population  which  has  sprung  up  about  that  factory, 
and  I  presume  they  have  no  complaint  to  make 
about  it. 

9029.  {Admi7-al  Hornby^  Is  that  smell  on  Bow 
Common  very  disagreeable  ? — I  do  not  often  drive 
across  Bow  Common  now,  but  I  have  not  heard  any 
complaints,  nor  have  I  heard  that  the  man  who  dries 
the  blood  has  had  any  complaints  against  him. 

9030.  Your  works  abut  on  the  river,  do  they  not  ? 
— We  have  a  large  river  frontage. 

9031.  And  you  say  the  smell  does  not  extend 
beyond  the  ground  ;  what  quantity  of  ground  do  your 
works  cover  ? — Six  acres. 

9032.  And  you  think  probably  that  on  the  other 
side  of  the  river  the  people  do  not  suffer  from  any 
smell  even  from  the  loading  ? — I  think  passengers 
going  down  by  steamboat  and  passing  by  would  know 
of  it,  but  I  do  not  think  they  would  on  the  other  side 
of  the  river. 

9033.  You  have  had  no  complaints  made  about  it 
from  those  on  the  other  sid of  the  river? — No,  nor 
is  it  likely,  because  there  is  a  manure  factory  opposite 
us,  and  little  or  no  population. 

9034.  With  this  largely  increased  manufacture  of 
manure  of  which  we  hear,  amounting  to  600,000  tons, 
is  there  a  difficulty  in  getting  bones  ? — No  ;  it  is  a 
question  of  price. 

9035.  They  come  from  abroad  in  very  large  quan- 
tities, I  believe  ? — In  very  large  quantities.  The  bulk 
of  the  bones  that  I  consume  are  foriegn  bones. 

9036.  Are  those  bones  as  useful  for  your  purpose 
after  they  have  been  in  the  boiler's  hands  as  before  ? 
— Yes  ;  they  contain  less  nitrogen,  but  the  difference 
is  very  inappreciable. 

9037.  {Mr.  Wilbraham  Egerton.)  Have  you  any 
decomposing  waste  which  gives  out  any  smell  ? — No, 
nothing  of  the  kind  at  all ;  we  use  everything  up. 

9038.  You  say  you  make  sulphuric  acid  from 
Spanish  pyrites  ;  what  becomes  of  the  refuse  of  the 
Spanish  pyrites  ? — 'It  goes  to  Swansea  or  Newcastle 
to  extract  the  copper  from. 

9039.  Is  there  any  escape  of  sulphuric  or  sulphurous 
acid  gas  from  your  chimney  ? — There  ought  not  to 
be.  I  complain  immediately  if  I  see  any  white  fumes 
going  up. 

9040.  Have  you  a  chemist  on  your  premises  ? — We 
have  a  chemist  employed  on  the  premises.  He  keeps 
a  record  of  the  quantity  we  extract  every  day,  how 
much  per  ton  of  vitriol  from  pyrites. 

9041.  It  is  your  interest  that  those  fumes  should 
not  go  up  the  chimney  ? — Quite  so ;  that  is  the  reason 
we  go  to  that  expense  to  prevent  escape. 

9042.  {Professor  Williamson.')  Do  you  use  a 
Glover's  tower  ?  — Yes. 

9043.  You  would  have  no  objection  to  throw  open 
your  works  or  your  books  to  a  Government  inspector  ? 
— None  whatever  ;  I  should  be  only  too  glad  to  have 
a  competent  person  to  inspect  the  works. 

9044.  {Earl  Percy.)  I  suppose  the  population  has 
increased  very  much  round  your  works  ? — Very  much. 
When  I  went  there  there  was  not  a  house  probably 
within  half  a  mile,  and  now  we  have  a  dense  popu- 
lation, not  all  round,  but  on  the  London  side. 

9045.  They  are  chiefly  workmen  employed  in  the 
works  in  the  neighbourhood,  are  they  not  — Not 
altogether,  because  the  Victoria  Docks  being  so  close 
there  is  a  large  shipping  population  settled  there. 

9046.  Should  you  say  that  the  population  upon  the 
south  side  of  the  river  has  also  increased  largely 
within  the  last  few  years  ? — As  regards  Blackheath 
it  has,  but  as  regards  the  marshes  on  the  other  side  it 
has  not  increased  on  the  same  rate  as  North  Woolwich 
and  other  places  there  have. 

s  withdrew. 
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9047.  {Chairman.)  I  believe  you  wish  to  make  a 
further  statement  to  the  Commissioners  ? — Yes.  There 
is  a  little  misapprehension,  I  think,  on  one  point.  Mr. 
Stevenson  inquired  of  Mr.  Odams  whether  it  was 
possible  to  extract  the  fat  by  the  adoption  of  the 
superb eated-steam  process.  Mr.  Stevenson's  impression 
was  that  it  could  not  be  extracted.  I  beg  to  say  that 
it  can  be  extracted  just  the  same,  and  that  after  the 


bones  have  been  subjected  to  the  superb eated-steam 
process  for  a  short  time  the  fat  sinks  into  the  cylinders, 
and  the  whole  of  the  fat  is  drawn  away  just  the  same 
as  by  the  ordinary  process.  It  is  an  important  point 
to  mention,  because  every  ton  of  bones  contains 
something  like  35s.  worth  of  fat  in  itself,  and  if  that 
were  lost  it  would  be  a  serious  objection  to  the  process. 


The  witness  withdrew. 


Mr. 

C.  F.  Burnanl. 


Mk.  Charles  Frederick  Burnard  examined. 


9048.  {Chairman.)  You  are  a  manufacturer  of 
cliemical  manure,  living  at  Plymouth,  are  you  not  ? — 
I  am. 

9049.  How  long  have  you  been  engaged  in  that 
manufacture  ? — About  30  years. 

9050.  Have  you  any  statement  to  make  with  respect 
to  the  present  subject  of  inquiry  ? — Yes.  I  am  a 
member  of  the  Chemical  Manure  Manufacturers 
Association,  which  was  instituted,  as  Sir  John 
Morris  has  stated,  for  the  purpose  of  procuring 
Government  supervision  and  other  objects.  You  are 
aware  that  the  country  is  divided  into  districts,  and 
each  sanitary  authority  has  its  inspecting  officer. 
Now  what  may  be  viewed  by  one  as  an  offence  is  not 
viewed  by  another  as  an  offence ;  in  fact  there  is  a 
great  deal  of  conflicting  doubt  in  men's  minds  on  the 
subject,  and  it  would  be  a  great  thing  for  us  if  we 
could  be  placed  under  intelligent  supervision.  We 
do  not  care  how  strict  the  supervision  may  be, 
provided  it  is  intelligent ;  that  is  one  great  point 
with  us. 

9051.  You  are  satisfied  that  you  will  be  able  to 
comply  with  the  requirements  of  an  efficient  inspector  ? 
— Yes,  perfectly  ;  we  do  so  at  present.  If  you  will 
kindly  look  at  this  map  you  will  see  where  we  are 
situated  {producing  a  map).  All  the  red  marks  here 
are  factories  of  different  kinds ;  these  are  gas  works, 
cement  works,  and  all  kinds  of  works  (pointing  to  the 
map). 

9052.  You  are  to  the  east  of  Plymouth  ? — Yes,  to 
the  east  of  Plymouth.  We  are  in  this  position.  We 
have  cement  factories,  of  which  you  have  heard  so 
much,  and  we  have  manure  factories,  gas  works, 
and  two  sulphate  of  ammonia  works,  and  candle 
works  close  to  us,  and  whatever  smell  emsuiates 
from  any  of  those  works,  because  we  happen  to  be 
nearer  the  town  than  any  of  the  others,  is  all  saddled 
upon  us.  We  have  the  most  perfect  appliances  for 
the  condensation  of  everything  noxious  with  the 
exception  that  has  been  readily  allowed  here  to-day, 
that  if  you  were  in  the  neighbourhood  of  candle  works 
you  would  smell  that  you  were  in  the  neighbourhood 
of  candle  works  ;  just  so  it  is  with  manure  works. 

9053.  To  what  extent  do  you  admit  that  the  spread 
of  the  nuisance  is  inevitable  ? — Our  condensation  is 
so  complete  that  I  can  put  my  mouth  to  the  aspirator 
of  the  chimney  when  we  are  most  heavily  at  work, 
and  with  perfect  ease  bi-eathe  in  the  contents  of  the 
passing  gases. 

9054.  Your  argument  is  that  you  have  no  escape 
of  noxious  vapours,  that  whatever  there  may  be 
offensive  is  connected  rather  with  your  materials  than 
with  your  process  ? — In  a  minor  degree  some  of  the 
materials  may  be  of  that  character. 

9055.  But  you  do  admit  the  existence  of  a  certain 
nuisance  as  Sir  John  Morris  did  ? — I  admit  the  exis- 
tence of  a  local  smell. 

9056.  Whicb  does  not,  as  I  understand  you  to  say, 
extend  to  any  considerable  distance  ? — Not  to  any 
distance,  nor  does  it  affect  the  comfort  or  health  of 
the  inhabitants. 

9057.  To  what  extent  does  it  extend  ? — I  have 
traced  it  50  or  60  yards. 

9058.  Not  more  ? — It  depends  upon  the  state  of  the 
wind,  and  the  state  of  the  atmosphere. 

9059.  Your  works  do  not  appear  to  be  situated  in 


a,  very  populous  neighbourhood  ? — No.  Here  is  the 
Hoe,  and  here  is  Mount  Edgcombe  {pointing  to  the 
map),  and  when  the  wind  is  east,  all  these"  various 
manufactories  contribute  a  portion,  I  daresay,  but 
whatever  is  done  is  charged  upon  the  manure  factories. 
Whatever  nuisance  the  cement  works  or  the  sulphu- 
retted hydrogen  from  the  gas  works  produces  is  charged 
upon  the  manure  works. 

9060.  Is  there  much  escape  of  sulphuretted  hydro- 
gen gas  from  the  gas  works  ? — Occasionally  there  is. 

9061.  That  travels  very  far,  does  it  not  ? — That 
travels  very  far,  and  is  very  disagreeable  and  even 
injurious. 

9062.  You  therefore  think  that  efficient  inspection 
would  be  a  protection  to  you  against  unjust  accusa- 
tion r — We  should  have  discernment.  The  inspector 
would  see  where  the  nuisances  really  arose. 

9063.  Have  you  ever  been  prosecuted  ? — No.  We 
have  had  threats,  idle  threats,  but  nothing  of  any  con- 
sequence. 

9064.  Have  any  of  the  works  around  been  prose- 
cuted ? — Yes,  some,  but  the  town  council  ha<l 
Dr.  Angus  Smith  down  to  inspect  the  various  factories, 
and  he  gave  us  a  very  excellent  character  ;  he  said  we 
were  the  model  works  of  the  kingdom,  or  something 
of  that  kind.  We  take  especial  care  ;  we  have  a  very 
efficient  condensing  apparatus. 

9065.  In  what  districts  are  your  works  situated  ? — 
They  are  east  of  Plymouth,  at  a  place  called  Cat 
Down,  and  Coxside. 

9066.  Are  they  within  the  borough  } — Yes. 

9067.  Then  you  are  subject  to  the  report  of  the 
sanitary  inspector  ? — Yes.  We  have  a  sanitary  in- 
spector and  a  medical  officer  of  health.  The  medical 
officer  of  health  is  a  very  efficient  man,  but  he  has 
had  no  special  training  for  this  kind  of  inspection ; 
but  the  sanitary  inspector  is  a  low  class  of  man ;  you 
may  tell  him  anything.  Sometimes  he  is  suspicious 
in  one  direction,  and  then  he  is  passive  where  there 
is  really  a  nuisance. 

9068.  I  have  seen  accidentally  that  a  meeting  has 
been  held  in  Plymouth,  in  order  that  witnesses  may 
be  heard  before  this  Commission,  and  they  propose  to 
subscribe  the  necessary  funds  for  enabling  them  to 
attend  here.  I  suppose  that  is  not  done  without  some 
cause  ? — There  is  a  cause  for  it  undoubtedly. 

9069.  Would  you  object  to  say  what  in  your 
opinion  is  the  cause  ? — I  think  the  principal  cause 
tbere  is  the  town  dung  heap  ;  that  is  the  principal 
offender.  I  have  here  the  report  of  their  own  officer 
of  health  ;  he  was  sent  down  to  curse,  but  he  re- 
mained to  bless,  and  this  report  was  kept  a  secret  by 
the  town  council. 

9070.  Where  is  the  manure  heap  ? — ( The  witness 
pointed  out  the  spot  on  the  map.) 

9071.  You  have  the  advantage  of  being  situated 
very  close  to  this  dung  heap  ? — I  have.  Now  this 
report  remained  a  secret,  as  I  said,  nobody  could  get 
hold  of  it,  but  a  short  time  ago  the  Government  sent 
down  a  Local  Government  Board  officer  to  hold  an 
inquiry  in  response  to  an  appHcatiou  on  the  part  of 
the  borough  to  buy  the  land  on  which  this  town  soil 
rests,  and  an  inkling  got  about  of  this  among  certain 
people,  and  they  appeared  before  the  officer  of  the 
Local  Government  Board. 

9072.  When  you  say  the  town  soil,  what  do  you 
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jjjean  ? — The  sweepings  and  the  emptyings  of  every- 
thing that  is  bad. 

9073.  Is  that  all  collected  into  an  external  heap  ? — 
It  is  all  collected  into  a  heap,  and  there  are  over  3,000 
tons  of  it  lotting  and  putrefying  in  the  sun  at  the 
present  moment. 

9074.  Is  it  an  open  place  of  deposit  without  any 
means  taken  to  neatralize  the  effluvium  ? — Not  the 
least,  but  a  number  of  pigs  are  fed  on  it,  who  eat 
the  tit-bits.  Now  this  report  was  kept  secret,  but 
these  gentlemen  insisted  upon  the  report  being  pro- 
duced before  the  commissioner.  In  this  report  of  the 
medical  officer  of  Plymouth  he  speaks  of  noticing  a 
horrible  smell,  and  he  says, "  On  proceeding  to  inspect 
"  its  source,  I  found  a  vast  heap  of  reeking  filth, 
"  which  I  never  remember  to  have  seen  equalled  for 
"  character  and  quality  either  at  home  or  abroad 
"  during  my  whole  life.  I  should  say  at  a  low 
"  estimate  there  must  have  been  3,000  tons  of  town 
"  soil  deposited  on  this  site,  and  to  aggravate  the 
"  effect  of  such  a  vast  aggregation  of  stinking  matter, 
"  some  30  pigs  were  busily  engaged  in  nuzzling  up 
"  and  devouring  the  tit-bits  of  offal  therein  contained, 
"  which  constant  stirring  no  doubt  contributes  to  the 
"  more  expeditious  oxidation  of  the  putrid  contents,  but 
"  makes  the  nuisance  doubly  offensive  to  any  passer- 
"  by.  The  scenery  on  this  part  is  charming,"  and  so 
on.  "No  attempt  to  deodorise  such  an  A.ugean  mass 
would  be  practicable. 

9075.  When  was  the  report  made  ?— On  the 
21st  April  1873,  nearly  three  years  ago. 

9076.  How  long  had  the  medical  officer  been  ap- 
pointed when  he  made  that  report  ? — I  should  think 
a  few  months. 

9077.  This  was  a  fresh  discovery  ? — Yes. 

9078.  Since  1874  has  any  action  been  taken  by 
the  local  board  to  remove  or  to  diminish  the  nui- 
sance ? — Not  the  slightest ;  they  have  been  often 
appealed  to,  and  whenever  a  barge  loads  with  the 
manure,  and  the  wind  is  easterly,  the  Hoe  gets  that 
beastly  smell  which  has  been  complained  of. 

9079.  I  can  understand  that  a  terrible  smell  arises 
from  that,  but  it  is  not  the  sort  of  smell  that  you  can 
see,  such  as  some  of  the  witnesses  have  described, 
is  it  ? — It  is  dreadful  in  hot  weather.  To  give  you 
an  idea  of  how  palpable  it  is,  I  have  carried  out  a 
small  plate  of  muriatic  acid,  and  it  sent  up  such  a 
steam,  dense  white  fumes  of  chloride  of  ammonium,  as 
was  wonderful  to  behold ;  when  the  sun  is  on  it,  you 
can  see  it  fermenting. 

9080.  You  can  answer  for  your  own  works,  but  can 
you  answer  for  your  neighbours'  works  that  they  are 
all  well  carried  on  ? — I  only  know  this,  that  I  take  it 
as  a  sine  qua  non  in  the  condensation  of  our  gases 
that  a  vast  deal  of  water  should  be  used.  Now,  Sir 
John  Morris  has  described  to  you  his  process ;  he 
accomplishes  the  same  thing  in  other  ways.  He  has 
a  very  long  and  large  wet  flue,  which  he  says  is  an 
efficient  process,  but  I  have  not  the  means  of  having  a 
long  large  flue. 

9081.  I  am  not  asking  you  about  your  own  works. 
You  have  stated  that  your  own  works  are  entirely 
inoffensive.  What  I  am  asking  is  whether  from  your 
knowledge  of  the  place  you  are  able  to  say  of  the 
other  works  in  the  neighbourhood  (I  do  not  allude 
simply  to  the  works  of  cement  makers,  and  works  of 
a  similar  nature  to  those  you  carry  on)  that  they  are 
of  a  noxious  description  ? — To  tell  the  truth,  I  do  not 
like  to  make  remarks  on  my  neighbours. 

9082.  I  do  not  want  you  to  specify  your  neighbours, 
but  to  answer  the  question  whether  all  the  other 
works  there  are  so  perfectly  conducted  as  to  Ije  quite 
innocuous  with  respect  to  the  escaping  of  vapour  ? — 
The  medical  inspector  told  my  partners  that  my 
neighbours  did  not  take  the  same  proper  precautions 
for  condensation  as  I  did. 

9083.  Then  there  is  some  cause  for  complaint  upon 
the  part  of  the  inhabitants  beyond  this  manure  heap  ? 
— There  is  no  doubt  of  that. 

9084.  Have  you  any  cement  works  ? — No  ;  but 
there  arc  cement  works  close  to  me. 


908-5.  Do  they  emit  any  noxious  vapour  ? — The  Mr. 
same  thing  in  a  lesser  degree  as  you  have  had  de-  C.  F.  Burnard. 
scribed  to  you  to-day.   

9086.  You  have  heai'd,  1  daresay,  the  evidence,  ^ 
given   by  certain  cement  manufacturers,  who  say 
they  can  prevent  the  issue  of  all  these  noxious  vapours  ? 

— An  opinion  was  expressed  here  by  two  or  three, 

but  I  was  struck  with  their  evidence  in  this  respect, 

that  they  did  not  appear  to  me  to  hit  the  eye  of  the  ' 

question.    It  is  the  infusorial  and  organic  matters  in 

the  Medway  mud  which  is  the  foundation  of  the 

nuisance  in  my  opinion. 

9087.  I  think  that  was  rather  suggested  by  them. 
Have  you  any  further  suggestions  to  make  to  the  Com- 
mission ? — I  should  like  to  say,  if  you  will  permit  me, 
that  I  have  made  some  inquiry  with  regard  to  the 
arsenic  question.  There  was  a  sort  of  sensational 
report  got  about  some  time  ago  that  the  manure 
manufactures  gave  off  large  quantities  of  arsenic.  I 
went  experimentally  into  the  subject,  and  if  the  Com- 
mission wish,  I  will  describe  my  experiments  upon 
the  subject.  In  the  first  place  we  found  a  little  over 
seven  tenths  per  cent,  in  our  pyrites  of  arsenic. 

9088^  (Profcsso?-  Williamson.)  What  pyrites  Avero 
they  ? — Eio  Tiuto  pyrites.  Now,  the  question  is, 
where  does  that  go  ?  I  found  about  a  quarter  part  of 
it  fixed  in  the  ashes.  I  found  rather  more  than  the 
loss  in  the  acid ;  that  may  be  from  the  variations  of 
<he  manufacture,  or  an  error  of  the  analyst,  for  it  is  a 
very  delicate  sort  of  inquiry.  However,  I  found  that 
the  sulphuric  acid  took  up  nearly  all  the  arsenic 
which  came  from  the  pyrites  ;  but,  strange  to  say,  I 
found  a  trace  in  the  flue  after  leaving  the  absorbing 
tower.  It  was  by  rather  a  delicate  proceeding  that  I 
got  at  it ;  by  putting  in  a  cold  body,  and  maintaining 
It  cold,  I  got  a  deposit  upon  it  after  a  long  time, 
which  I  found  to  be  arsenic  and  antimony  ;  so  that  in 
the  sulphuric  acid  manufacture  we  do  get  a  trifle  of 
arsenic  into  the  chimney  ;  but  as  I  found  in  the  sul- 
phiTric  acid  in  the  chamber  all  that  the  pyrites  yields 
by  calculation,  it  is  obvious  it  must  be  a  very  small 
quantity  indeed  that  goes  into  the  chimney. 

9089.  There  can  be  none  escaping  if  that  is  so  ? — 
There  are  errors  of  analysis  and  variations  in  the  per- 
centages from  difficulties  of  sampling,  he.  Now,  I 
find  the  acid  contains  on  the  mean  as  the  result  of 
various  expei'iments,  a  little  over  three-tenths  per 
cent,  of  arsenic.  Reckoning  the  acid  as  brown  acid 
of  the  strength  of  1750,  I  find  that  acid  of  the 
strength  of  1750  contains  "39  per  cent,  of  arsenic. 

9090-1.  Of  metallic  arsenic  ? — Of  metallic  arsenic. 
Arsenicum  make  a  third  more  of  it,  and  you  have  the 
arsenious  acid.  Now,  that  goes  into  the  manure 
works,  and  in  the  manure  I  find  "  1 1  per  cent,  of 
arsenic ;  consequently  there  is  some  gone  away  some- 
where, up  the  chimney,  or  somewhere  else.  I  find  a 
trace  of  arsenic  in  the  flues  leading  from  the  den  to 
the  condensers ;  but  I  find  not  a  trace  of  arsenic  after 
it  passes  the  condensers ;  and  during  the  make  of  a 
very  large  den  I  have  drawn  the  contents  of  the  chimney 
through  hydrochloric  acid  for  three  and  a  half  hours, 
and  I  could  not  detect  arsenic  by  the  severest  test, 
which  is  a  plain  proof  to  my  mind  that  if  there  is  any 
escape  it  must  be  infinitesimal.  The  manure  shows 
a  trace  of  it,  but  the  water  happily  washes  it  all  away 
in  our  condensers.  I  think  that  is  perfectly  satis- 
factory as  regards  the  question  of  arsenic. 

9092-3.  {Chairman.^  Is  there  any  other  point  upon 
which  you  wish  to  speak  ? — There  is  one  point  which 
I  feel  very  strongly  upon,  and  that  is  this  :  There  are 
manufacturers  of  glue,  and  people  of  that  class,  who 
call  themselves  manure  manufacturers.  To  a  certain 
extent  they  may  be  manufacturers,  and  I  dai-esay 
they  are  ;  but  of  all  the  horrible  stinks  in  the  world, 
those  which  they  make  are  positively  terrible.  I 
wish  to  wash  my  hands  of  these  men.  I  am  a 
chemical  manure  manufacturer.  I  am  not  a  blood 
boiler,  nor  a  bone  boiler,  nor  anything  of  that  kind. 

9094-5.  In  order  to  protect  yourself,  what  you  want, 
I  understand,  is  a  good  system  of  inspection  ? — That 
is  what  we  want. 
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Mr.  9096-7.  {Mr.  Stevenson.)  Do  you  find  any  arsenic 

C.  F.  Burnard.  in  the  water  from  the  condensers  ? — I  have  not  tried 

  that,  because  it  would  require  such  a  boiling  down 

7  Mar.  1877.  jj^j^^  ^^^^^  hardly  do  it,  for  we  use  19,000,000  gal- 
lons of  water  in  a  year  in  our  condensers. 

9098-9.  You  pump  it  from  the  sea,  do  you  not  ? — No  ; 
we  take  it  from  the  town.  Our  condensing  apparatus 
costs  us  altogether  to  work  it  nearly  300Z.  a  year. 

9100-1.  With  what  substance  do  you  iill  the  con- 
densers to  get  surface  ? — With  perforated  brick. 

9102-3.  {Chairman.)  How  much  of  that  300/.  do  you 
pay  for  the  water  ?— We  pay,  I  think,  120/.  a  year  for 
the  water,  but  I  am  not  sure  about  that. 

9104-5.  {Mr.  Stevenson.)  The  inspection-Avhich you 
desire,  I  believe,  is  an  inspection  analogous  to  that 
given  to  alkali  works  ? — Yes. 

9106-7.  And  you  value  that,  in  order  to  secure  uni- 
formity of  treatment  throughout  the  kingdom  ? — That 
is  a  point  which  it  seems  to  me  my  fellow  manufac- 
turers have  not  laid  sufficient  stress  upon  ;  I  wish  to 
do  so,  although  they  have  not. 

9108-9.  You  would  be  afraid  that  under  local  inspec- 
tion one  manufacturer  would  be  treated  with  greater 
severity  than  another  ? — Not  only  that,  but  it  would 
be  from  ignorance  rather  than  design,  if  design  were 
in  the  case  at  all. 

9110.  Such  an  inspector  as  you  desire  would  have 
a  full  knowledge  of  the  trade  throughout  the  king- 
dom, and  would  know  what  to  expect  ? — Quite  so. 
We  were  inspected  twice  by  Dr.  Angus  Smith,  and  it 
was  a  pleasure  to  go  through  with  him,  he  knew  every 
point  of  the  manufacture  so  well. 

9111.  {Professor  Abel.)  You  have  described  your 
condensing  arrangements,  which  you  say  are  so  effi- 
cient, necessitating  the  employment  of  a  very  large 
volume  of  water,  which  you  spread  over  a  large  sur- 
face, and  in  this  respect  you  are  like  Mr.  Odams  in 
his  arrangement  ? — I  understand  so. 

9112.  Do  you  adopt  any  additional  means  of  puri- 
fying the  troughs  ? — Yes. 

9113.  In  what  does  that  consist? — First  of  all,  let 
me  tell  you  what  our  process  is  entirely.  The  ma- 
terials go  into  our  mixers  by  a  Jacob's  ladder, 
which  tips  into  a  close  shoot,  which  opens  only  to 
receive  it.  There  is  also  a  fan-screw  which  works  in 
it,  which  carries  the  materials  on  into  the  mixer  ;  that 
mixer  has  been  described  already  ;  it  is  a  close  vessel. 
There  the  acid  is  let  in  from  graduated  tanks  ;  then 
the  valves  are  drawn,  not  opened.  We  are  continually 
at  work  ;  we  are  not  like  Sir  John  Morris,  who  is 
intermittently  at  work,  but  we  are  continuously  at  work. 
We  are  always  running  in,  and  not  always  running 
out,  but  we  allow  the  material  to  accumulate,  and  then 
let  it  go  all  at  once.  It  then  goes  into  a  den  which 
is  perfectly  tight,  and  there  it  settles,  and  the  gases 
from  it  are  led  by  earthenware  pipes  or  flues  to  the 
condenser.  This  condenser  has  three  chambers  with 
water  falling  through  it,  filled  with  perforated  bricks  ; 
the  gases  go  up  one  chamber  and  down  the  other, 
and  then  go  to  the  fires.  We  have  two  fires,  and  the 
reason  why  we  have  two  is,  that  one  shall  be  reviving 
whilst  the  other  is  expiring,  for  the  gases  act  upon  the 
fires  and  tend  to  put  them  out.  It  goes  through  the 
fires  and  then  on  to  the  chimney,  and  the  appliance  is 
of  that  character  that  we  have  a  complementary  flue, 
and  we  can  draw  a  damper,  so  that  all  the  contents 
which  go  into  the  chimney  shall  come  out  in  the  face 
of  the  observer,  so  that  he  may  see  what  is  going  up 
the  chimney.  We  consider  fire  essential  to  get  rid  of 
the  volatile  organic  matter  from  the  manure,  but  of 
course  different  manufacturers  use  different  processes. 
It  would  be  a  difficult  thing  to  bind  every  man  to  do 
as  I  do,  and  on  the  other  hand  I  should  not  like  to  be 
bound  to  do  as  everybody  else  does ;  we  all  like  to 
effect  our  object  in  various  ways. 

9114.  In  your  opinion,  is  the  passage  of  the  air 
through  the  fire  necessary  for  the  purpose  of  getting 
rid  of  what  people  complain  of  as  the  odour  from 
manure  works  ? — We  could  not  exist  where  we  are 
unless  we  had  the  fires.    Were  we  to  drop  the  fiies 


we  should  be  deservedly  complained  of;  we  could 
not  do  it. 

9115.  Your  fires  appear  to  me  to  serve  a  double 
purpose  ;  they  serve  the  piu-posc  of  the  fan  employed 
by  J.Ir.  Cdams,  to  draw  your  gases  through  the  con- 
densers, and  finally  they  serve  the  purpose  of  de- 
stroying the  odour  from  the  organic  matters  which 
are  not  acted  upon  by  the  condensing  arrangement  ? — 
Quite  so  ;  they  create  an  intense  draught,  so  that  if 
you  open  the  condensers  there  is  a  rush  inwards  of 
atmospheric  air. 

9116.  You  have  made  a  statement  with  regard  to 
arsenic  escaping  from  manure  works  ;  does  that  state- 
ment apply  to  works  having  your  perfect  condensing 
arrangements  ? — Yes. 

91 17.  Works  not  fitted  with  such  condensing  ar- 
rangements as  yours,  or  with  such  as  are  employed 
by  Mr.  Odams,  might  possibly  allow  arsenic  in  some 
notable  quantity  to  escape  into  the  air,  might  they 
not  ? — Yes. 

9118.  So  that  the  statements  which  have  been 
made  with  regard  to  arsenic  escaping  into  the  air 
might  be  to  some  extent  well  founded  ? — Yes,  if  there 
were  no  means  of  condensing. 

9119.  There  have  been  statements  made  by  chemists 
of  some  eminence  that  vapours  still  escape  from  the 
cold  manure,  and  during  the  process  of  packing,  and 
that  those  vapours  are  arsenical ;  have  you  examined 
into  those  vapours  ? — I  do  not  think  they  are  arseni- 
cal. I  have  examined  them  thus  far.  In  the  apatites 
and  phosphorites  there  is  a  certain  amount  of  fluoride 
of  calcium,  it  runs  from  seven  per  cent,  in  Canadian 
apatites  to  three-tenths  or  less  per  cent,  in  the  best 
Lisbon  phosphorites,  and  the  first  action  of  the  sul- 
phuric acid  is  to  decompose  the  fluoride  of  calcium. 
Fluorine  combines  with  the  hydrogen  of  the  water, 
forming  hydrofluoric  acid.  This  hydrofluoric  acid 
instantly  attacks  the  silica  present,  forming  fluoride 
of  silicon.  This  fluoride  of  silicon  is  decomposed  by 
the  action  of  the  water.  When  the  steam  ceases  to 
be  dry  steam  and  becomes  watery  vapour  this  fluoride 
is  decomposed  into  hydro-fluo-silicic  acid,  and  the 
excess  of  silica  is  deposited  as  a  hydrate,  forming 
a  snow-white  substance  well  known  in  the  trade. 
Then  I  was  going  to  observe  in  reply  to  Professor 
Abel's  question,  that  there  still  hangs  about  the 
manure  the  remains  of  this  hydro-fluo-silicic  acid,  so 
that  when  the  manure  is  cut  through  there  is  a  little 
liberation  of  this  gas. 

9120.  Do  you  consider  with  regard  to  condensing 
airangements  that  any  arrangement  which  would  pre- 
vent the  escape  of  sulphurous  acid  from  the  manure 
works  would  also  be  efficient  to  prevent  the  escape  of 
other  equally  noxious  vapours  from  those  works  ? — ■ 
Equally,  excepting  that  happily  sulphurous  acid  is 
very  soluble  in  water,  and  so  is  hydro-fluo-silicic  acid, 
but  there  is  organic  matter  which  would  require  to  bo 
burned  away,  which  still  remains,  but  that  is  a  ques- 
tion of  what  you  use  in  the  manure,  and  local  and 
individual  questions  of  manufacture. 

9121.  You  consider  that  nothing  short  of  treatment 
by  fire  would  destroy  that  particular  class  of  vapour  ? 
— It  is  the  only  means,  as  far  as  my  experience  of  the 
manufacture  is  concerned. 

9122.  {Professor  Williamson^)  1  should  be  glad  to 
know  what  materials  you  employ  in  the  pots  from 
Avhich  these  fumes  are  generated.  You  have  probably 
apatites  and  phosphorites,  but  what  other  organic  sub- 
stances ?  Do  you  use  animal  refuse  of  various  kinds? 
— The  only  thing  we  use  is  guano  and  what  is  called 
sugar-scum,  which  is  the  scum  rising  from  the  boiling 
of  the  sugar.  It  used  formerly  to  contain  a  great  deal 
of  blood,  but  of  late  years  it  contains  no  blood  what- 
ever.   It  is  merely  the  vegetable  refuse  of  the  sugar. 

9123.  Still  from  that  mixture  you  have  fumes  given 
off  which  would  not  be  pleasant  ? — There  is  an  acetous 
fermentation  set  up  in  the  sugar-scum.  When  acted 
upon  by  acids,  there  is  a  kind  of  ethery  acetous  unde- 
finablc  substance  produced,  but  it  goes  away.  It  is 
not  injurious,  but  slightly  annoying,  and  we  burn  it  to 
get  rid  of  it. 
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9124.  With  regard  to  the  foetid  matter  in  the  neigh- 
bourhood of  Plymouth,  is  it  anything  more  than  the 
refuse  from  the  ash  pits  ? — It  is  the  emptying  of  the 
ashes  every  morning,  and  whatever  they  send  out. 

9125.  Does  it  consist  of  excrementitious  matter  ? — 
It  consists  of  excrementitious  matter,  because  the 
medical  officer  of  health  says  so.  He  traces  in  his 
report  a  case  of  typhoid  fever  as  evidently  coming  from 
that  source. 

9126.  {Admiral  Hornby.)  I  suppose  there  is  vege- 
table matter  amongst  it,  the  refuse  and  the  sweepings 
of  the  m^arkets  ? — Yes,  in  very  large  quantities. 

9127.  And  not  covered  up  with  cinders  or  any- 
thing ?— Not  at  all. 

9128.  Is  that  going  on  at  this  moment  ? — At  tliis 
moment  it  is  as  bad  as  I  described  it. 

9129.  And  are  no  complaints  made  or  no  informa- 
tions laid  about  such  a  thing  ? — Complaints  are  made 
againstc  ne  manui'e  works.  Every  smell  which  comes 
from  this  dungheap  is  said  to  come  from  the  manure 
works. 

9130.  What  complaints  are  made  against  the  ma- 
nure works  ? — The  people  upon  the  Hoe  and  in  the 
neighbourhood,  when  an  easterly  wind  blows,  com- 
plain of  the  dreadful  smell,  and  they  will,  I  under- 
stand, lay  their  complaints  before  you  shortly. 

9131.  Have  any  actual  formal  complaints  or  infor- 
mations been  laid  against  your  works  ? — Nothing- 
more  than  idle  statements. 

9132.  No  steps  have  been  taken  to  proceed  against 
you  ?— None. 

9133.  During  what  time  does  that  apply  ? — We 
have  been  there  about  20  years,  but  there  has  been  a 
good  deal  of  loose  talk.  Some  years  ago  we  had  a  dead 
horse  brought  to  us,  much  to  my  annoyance,  under  the 
idea  that  we  took  in  offal  and  animal  matter. 

9134.  Are  we  to  expect  to  hear  complaints  from 
Plymouth  of  these  manure  works  ? — I  suppose  they 
will  complain  generally  rather  than  individually. 

9135.  Are  witnesses  from  Plymouth  cominjj;  hero  ? 
-Yes. 

9136.  {Mr.  Wilhraham  Egerton.)  Will  you  tell  tliri 
Commission  what  the  other  works  in  Plymouth  are 
which  are  in  your  immediate  vicinity  ? — Close  to  our 
Coxside  works  we  have  cement  works,  gas  works,  tar 
works,  and  large  steam  candle  works,  like  Price's 
candle  works  in  London.  Then  we  have  Norrington's 
and  Gibbs'  manure  works.  Our  new  works,  I  think, 
will  pretty  well  complete  the  list. 

9137.  Did  I  undei'stand  you  to  say  that  the  gas  works 
evolved  sulphuretted  hydrogen  ? — Yes,  they  make  sul- 
phate of  ammonia  from  their  gas  liquors,  and  that  is  a 
great  point,  which  requires  watching.  . 

9138.  Do  you  think  the  complaints  which  are  made 
against  your  works  may  be  attributed  fairly  to  some 
of  this  sulphuretted  hydrogen  vapour  from  the  gas 
works  ? — Yes  ;  and  I  will  give  you  one  striking  in- 
stance. An  old  lady  living  near  the  works  said  that 
for  days  she  had  been  suffering  from  a  horrible  smell. 
We  went  with  her  to  her  house,  and  found  that  for 
three  days  there  had  been  resting  in  front  of  her  door 
a  railway  truck  full  of  gas  lime,  which  Avas  too  high 
for  her  to  see.  That  was  what  she  had  been  smelling, 
and  which  she  charged  upon  us.  Everything  goes 
down  to  the  manure  works. 

9139.  {Chairman.')  Is  the  gas  works  private  pro- 
perty ? — It  is  the  property  of  a  public  company,  not 
belonging  to  the  corporation. 

9140.  {Mr.  Wilbraham  Egerton.)  You  told  tlie 
Commission  that  you  were  in  the  habit  of  breathing 
the  air  which  proceeded  from  the  aspirator  ^vhich  is  in 
your  chimney  ? — Yes. 

9141.  Is  there  anything  peculiar  in  the  construc- 
tion of  the  aspirator  ? — It  is  merely  a  copper  tube 
built  in  the  brickwork,  with  a  flexible  tube  attached  to 
it,  and  I  take  it  up  and  inhale  the  contents  of  the 
chimney.  It  is  usually  attached  to  a  receiver,  into 
which  we  draw  the  vapour  off  for  testing  the  contents, 
and  we  sometimes  put  a  mercurial  receiver  to  it. 

9142.  Do  you  keep  a  regular  diary  of  the  results  of 
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your  test  book  ? — No;  we  inspect  it  occasionally,  and  Mr. 

if  it  is  satisfactory  we  let  it  go.  C".  F.  Burnard. 

9143.  Are  you  perfectly  satisfied  •  from  your  nume- 

rous  tests  that  your  chiiftney  does  nut  send  up  any    ?  Mar.  18  . 
noxious  vapour  ? — The  manure   chimney  sends  up 
nothing  but  carbonic  gas  acid,  atmospheric  air,  and 
steam. 

9144.  Still,  if  you  breathed  carbonic-acid  gas,  it 
would  not  be  wholesome  ? — It  would  not  be  poisonous. 
I  have  tested  the  contents  of  our  chimney,  and  it  is 
surprising  what  a  large  quantity  of  atmospheric  air 
chimneys  under  ordinary  circumstances  contain.  The 
air  rushes  through  the  furnaces,  and  gets  into  the 
chimney  without  being  consumed. 

9145.  In  your  statement  which  you  have  furnished 
to  the  Commission  you  speak  about  proceedings 
against  manufacturers  for  alleged  offences.  Do  you 
mean  by  "  manufacturers "  all  manufacturers,  or 
manufacturers  in  your  own  or  any  other  trade  ? — I 
mean  in  my  own  trade  exclusively. 

9146.  Do  you  know  whether  there  have  been  cases 
in  your  neighbourhood  against  manufacturers  in  your 
trade  ? — Not  against  my  trade,  but  against  tar  works. 

9147.  Have  they  been  brought  before  the  magis- 
trates ?  You  allude  to  their  having  been  proceeded 
against  ? — That  is  the  operation  of  the  law  generally, 
not  of  any  particular  case  within  my  own  experience 
as  to  manure  works. 

9148.  Would  you  apply  that  to  the  county  court  ? 
— The  appeal  would  not  be  to  the  county  court  judge 
in  our  case.  We  appeal  from  the  magistrates  to  the 
quarter  sessions.  We  should  be  practically  content 
if  we  could  go  to  Exeter  and  get  out  of  the  atmos- 
phere of  local  prejudices  ,  but  as  it  is,  we  should  be 
obliged  in  case  of  appeal  to  go  before  our  own  people 
again. 

9149.  {CJiairman.)  You  mean  by  going  to  Exeter, 
going  to  the  assizes  ? — Yes. 

9150.  {3Ir.  Wilbraham  Egerton.)  You  would  be 
satisfied  to  be  put  under  a  similar  law  as  that  Avhich 
applies  to  alkali  manufactui'ers ;  first  of  all,  being 
taken  before  a  county  court  judge,  and  on  appeal  to  a 
higher  court  ? — Yes. 

9151.  Do  you  think  it  is  desirable  to  give  power  to 
a  manufacturer  to  remove  his  case  at  once  to  the 
higher  court  ? — Yes  ;  I  think  that  he  ought  to  be  able 
to  do  so,  certainly  ;  that  would  be  the  least  costly 
way. 

9152.  The  evidence  that  we  have  had  is  that  it  is 
practically  a  denial  of  justice  in  the  case  of  a  poor 
man,  because  it  is  a  most  costly  thing  to  take  the  case 
at  once  to  a  superior  court  — If  you  put  us  under 
inspectors,  I  imagine  that  no  person  whatever  would 
prosecute  unless  it  was  upon  the  report  of  a  public 
inspector  ;  there  would  be  no  chance  otherwise  for  a 
prosecutor. 

9153.  You  would  not  give  a  private  party  the  right 
to  prosecute? — Let  an  Englishman  have  his  right;  let 
him  bring  a  lawsuit  whenever  he  likes. 

9154.  But  you  say  that  tliei'e  would  be  no  prose- 
cution, except  upon  the  report  of  a  Government 
inspector  ? — I  mean  by  the  sanitary  authority  or  the 
town  council.  The  prosecution  should  not  be  insti- 
tuted on  their  own  inspection,  but  upon  the  inspection 
of  a  competent  officer. 

9155.  Then  do  you  mean  that  the  same  person 
should  prosecute,  and  also  give  evidence  in  the  case, 
])ecanse  that  is  what  your  suggestion  would  come  to  ? 
Y^u  say  no  prosecution  should  commence,  except 
upon  the  report  of  a  Government  inspector  ? — I  mean 
this,  that  according  to  the  present  law,  as  I  apprehend 
it,  the  public  inspector  could  not  be  called  to  give 
evidence,  because  he  is  a  Government  officer,  but  if 
he  comes  and  inspects  my  factory  I  look  at  him  with 
perfect  confidence.  I  have  perfect  confidence  in  him 
as  being  a  public  officer  and  removed  from  local  pre- 
judices, but  I  say  "I  must  have  your  report,  and 
bring  it  into  court  in  my  defence."  Whatever  it  is, 
I  must  have  power  to  appeal  to  that  report ;  it  must 
not  be  kept  in  the  archives  of  the  court  without 
giving  me  the  opportunity  of  appealing  to  it.  ' 
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91.56.  But  on  the  other  hand,  if  the  inspector's 
report  should  go  against  you,  you  would  be  willing 
that  his  evidence  should  be  produced  against  you  ? — 
I  should  be  perfectly  willing.  I  will  take  good  care 
if  a  public  inspector  is  appointed  that  I  will  go  with 
him.  We  are  willing  to  lay  out  any  amount  of  money, 
provided  we  can  quiet  the  public  mind. 

9157.  I  suppose  there  is  a  sufficient  margin  of 
profit  arising  to  enable  you  to  carry  out  such  im- 
provements ? — Our  profits  are  very  thin,  but  we 
should  lose  them  altogether  if  we  did  not  conform 
to  the  times. 

9158.  But  I  understand  that  you  do  think  on  the 
whole  that  you  could  obtain  some  profit,  and  yet  bring 
your  concern  within  the  law  ? — I  should  be  ashamed 
to  take  up  a  profit  that  was  at  the  cost  of  the  health 
of  my  neighbours ;  I  would  rather  go  without  the 
profit  and  lay  it  all  out  in  improvements;  that  is  my 
feeling,  and  I  am  a  tolerably  large  manufacturer. 

9159.  Is  it  not  your  experience  that  these  improve- 
ments, though  they  are  costly  at  first,  are  really  a 
profit  to  the  manufacturer  in  the  end  ? — I  cannot  see, 
except  in  the  case  of  sulphuric  acid  making,  that  we 
shall  get  any  bye-products  in  the  results  of  manure 
manufacture.  The  only  thing  there  is  is  silica  which 
is  deposited  in  the  flues  with  soot  and  so  on.  We 
get  large  quantities  of  silica  deposited  in  the  flues, 
and  there  has  been  no  use  found  for  it  up  to  the 
present  time.  Of  course  in  sulphuric  acid  making 
there  is  a  good  deal  of  loss  of  sulphur  and  nitre,  and 
we  should  hail  gladly  any  means  of  saving  it. 

9160.  With  regard  to  the  appointment  of  scientific 
referees,  do  you  mean  that  there  should  be  a  standing 
commission  like  the  Railway  Commission  to  decide 
this  question  ? — I  mean  that  I  have  so  long  seen  the 
value  of  going  before  a  man  with  a  trained  mind 
like  a  judge.  I  do  not  know  what  it  is,  but  his  mind 
is  trained,  and  he  sees  things  that  nobody  else  sees  in 
a  court  of  justice.  I  have  often  observed  that,  and  I 
should  feel  safer  in  going  before  a  judge  with  a  trained 
mind  to  bring  to  bear  upon  the  question,  rather  than 
before  scientific  men.  Let  me  have  scientific  men 
to  give  evidence,  but  let  me  go  before  a  judge  to 
decide  the  case. 

9161.  {Chairman.)  I  suppose,  with  regard  to  the 
questions  Mr.  Egerton  has  addressed  to  you,  you  are 
of  oi^inion  that  it  is  rather  hard  that  those  who  are 
at  great  expense  in  minimising  the  amount  of  nui- 
sance should  be  exposed  to  the  competition  of  those 
who  put  themselves  to  no  such  expense  ? — I  know 
manufacturers  who  are  doing  everything  they  can 
honestly  do  to  carry  out  your  views  and  everybody's, 
while  there  are  manufacturers  who  are  working  so 
carelessly,  sending  their  smells  in  every  direction,  that 
it  is  a  shame  it  should  be  allowed. 

9162.  Do  you  think  that  those  who  are  behaving 
in  the  way  you  have  just  condemned  are  making,  in 
consequence  of  their  own  neglect,  a  better  profit  than 
those  who  conduct  their  woi'ks  with  more  public 
spirit  ? — Undoubtedly  they  are,  because  they  are 
saving  the  interest  of  their  money,  as  well  as  the  cost 
of  using  and  maintaining  their  condensing  and  con- 
suming apparatus. 


9163.  {Viscount  Midleton.)  With  regard  to  the 
question  of  inspection,  1  understand  you  to  be  in 
favour  of  inspectors  appointed  by  the  Local  Govern- 
ment  Board  in  preference  to  local  inspectors  ?  I  am. 

9164.  You  consider  that  those  men  should  be  men 
of  high  scientific  attainments,  great  qualifications,  and, 
I  suppose,  resident  pretty  near  to  the  locality  ? — I  per- 
fectly  agree  vdth  your  Lordship  in  all  except  as  to 
the  last  point  ;  it  is  not  necessary  that  the  inspectors 
should  reside  near  the  spot  ;  perhaps  if  they  were  a 
little  further  away  it  would  not  be  the  worse,  so  long 
as  they  were  within  easy  range. 

9165.  You  would  consider  those  inspectors  not  only 

as  inspectors,  but  rather  in  the  light  of  advisers  ?  

They  would  be  most  valuable  men  as  advisers. 

9166.  Has  it  occurred  to  you  whether  under  those 
circumstances  the  manufacturers  themselves  should 
in  any  way  contribute  to  the  expense  of  maintaining 
this  highly  scientific  staff".' — I  can  speak  for  myself 
and  my  own  firm.  I  do  not  speak  for  anyone  else  ; 
but  we  would  very  gladly  contribute  personally 
towards  such  an  object. 

9167.  Now  with  regard  to  an  appeal,  not  to  the 
quarter  sessions,  but  to  the  assizes  ;  have  you  ever 
considered  the  question  of  expense,  because  I  believe 
taking  a  question  of  that  kind  not  to  the  quarter 
sessions,  but  before  the  judge  of  assize,  very  materiaUy 
adds  to  the  expenses  ? — Yes ;  but  we  do  not  mind 
the  additional  expense,  provided  we  can  get  out  of  the 
atmosphere  of  local  influences.  Perhaps  yom'  Lord- 
ship has  no  idea  to  what  extent  in  some  places  local 
prejudices  go. 

9168.  Your  object  is  in  fact  to  get  out  of  the  local 
atmosphere  ? — Yes. 

9169.  You  are  of  opinion,  as  I  understand,  as 
several  large  manufacturers  who  preceded  you  have 
been,  that  there  is  no  real  difficulty  in  jDreventing 
the  manufacture  of  manure  from  being  a  public  nui- 
sance ? — There  is  no  real  difficulty  in  that,  but  there 
will  ever  be  that  local  smell,  that  if  you  are  in  the 
neighbourhood  of  a  candle  factory  you  will  know  you 
are  passing  it,  and  if  you  are  ever  in  the  neighbour- 
hood of  a  manure  factory  you  will  know  that  you 
are  passing  a  manure  factory. 

9170.  You  will  know  that  it  is  not  a  private  dwell- 
ing-house ? — Precisely. 

9171.  Do  you  suffer  at  all  from  the  carelessness  of 
your  workmen  ? — I  may  say  that  we  have  such  an 
efficient  staflF  of  men,  some  of  whom  have  been  with 
us  for  30  years  and  more  than  that,  that  we  are  very 
happy  in  that  respect.  In  the  condenser  that  we 
made  at  first,  we  had  a  provisional  flue  which  led  to 
the  chimney,  and  we  could  turn  the  gases  off  from 
the  fire  to  the  chimney  without  going  through  the 
fire.  I  came  down  one  day  and  found  the  fellow 
sending  everything  through  the  chimney.  I  then 
had  the  flue  destroyed,  and  we  have  had  those  pro- 
visional flues  eliminated  from  our  system  ever  since, 
so  that  everything  must  go  through  the  fire. 

9172.  It  is  possible  therefore  to  obtain  workmen 
who  will  strictly  carry  out  the  regulations  laid  down 
for  them  by  their  employers  ? — Like  master  like  man, 
and  like  man  like  master  ;  it  is  a  personal  question. 


The  witness  withdrew. 


Me.  Edward  Ptjrsee,  junior,  examined. 


9173.  {Chairman.)  Are  you  a  member  of  the  Lon- 
don Manure  Company  ? — I  am. 

9174.  Where  are  your  works  carried  on  ? — On  the 
banks  of  the  Thames,  nearly  opposite  Greenwich. 

9175.  Inside  the  metropolitan  area  ? — Yes,  inside 
the  metropolitan  area. 

9176.  Have  you  any  statement  to  make  to  the  Com- 
mission with  respect  to  this  inquiry  ? — I  would  wish 
to  say  merely  that  I  am  satisfied  that  the  nuisance 
created  by  manure  manufacture  may  be  reduced,  and 
ought  to  be  reduced  to  a  minimum.  There  will  always 
be,  as  nearly  every  witness  who  has  been  before  you 
has  said,  a  certain  amount  of  smell  from  manure  works. 


and  it  will  be  impossible  ever  to  avoid  that,  but  with 
proper  arrangements  there  is  no  reason  why  any 
noxious  gases  should  be  turned  off  into  the  atmosphere 
at  all. 

9177.  How  long  have  you  been  engaged  personally 
in  the  management  of  this  business  ? — I  have  had  20 
years'  personal  experience  in  the  works.  The  firm  has 
been  established  37  years. 

9177o!.  You  are  now,  I  believe,  under  certain  regu- 
lations or  byelaws  passed  by  the  Metropolitan  Board 
of  Works  ? — Yes ;  I  had  a  visit  from  their  inspector 
last  week. 

9178.  Have  you  found  any  difficulty  in  complying 
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with  their  requirements  ? — They  have  required  nothing 
at  present.  The  inspector's  visit  was  preliminary ;  but 
I  may  mention  that  the  Board  of  Works  of  the  Poplar 
district  have  appointed  a  special  factory  inspector  for 
chemical  factories,  in  fact  he  has  been  inspector  for 
three  or  four  years,  and  we  have  a  visit  from  him  once 
a  week. 

9179.  Is  he  a  competent  man.?  —  Yes;  he  was 
brought  up  at  Messrs.  Pontifex  and  Wood's  labora- 
tory. 

9180.  I  presume  all  the  inspector  satisfies  himself 
of  is  that  your  processes  are  sufficient  for  the  purpose  ? 
— Yes,  I  presume  so. 

9181.  But  these  byelaws  law  down  certain  processes, 
do  they  not  ? — Yes. 

9182.  You  have  seen  them,  I  presume  ? — Yes,  I 
have. 

9183.  What  I  want  you  to  tell  the  Commission  is 
whether  you  consider  those  byelaws  applicable  to  a 
manufactory  like  yours  ? — Yes ;  I  do  not  see  anything 
particularly  to  find  fault  with,  except  the  last  clause. 
I  am  not  a  lawyer,  and  I  do  not  thoroughly  under- 
stand it.  Clause  6  is  as  follows  :  "  Every  court  of 
"  summary  jurisdiction,  as  defined  in  the  Slaughter- 
"  houses,  &c.  (Metropolis)  Act,  1874,  may,  by  sum- 
"  mary  order,  as  a  penalty  for  the  breach  of  any  of 
"  the  foregoing  byelaws,  suspend  or  deprive  any  per- 
"  son  altogether  of  the  right  of  carrying  on  the 
*'  business  of  a  blood  boiler,  bone  boiler,  manure 
"  manufacturer,  soap  boiler,  or  tallow  melter." 

9184.  That  seems  to  be  very  clear,  does  it  not  ? — 
Yes  ;  but  it  is  very  summary.  I  think  there  ought  to 
be  an  appeal  from  that. 

9185.  What  I  want  to  ascertain  from  you  is  whether 
you  consider  that  these  byelaws  go  too  much  into 
detail ;  whether  there  is  any  danger  of  their  fettering 
the  manufacturers  in  the  introduction  of  improvements 
and  changes  of  process  ? — No,  I  do  not  tiiink  there  is 
at  all. 

9186.  Were  they  made  after  consultation  with  the 
manufacturers  ? — No,  not  to  the  best  of  my  know- 
ledge. 

9187.  Have  you,  in  conducting  your  works,  followed 
the  processes  described  by  those  byelaws  ?  ■ —  They 
prescribe  very  little ;  they  only  speak  about  the  dens 

'  being  closed,  and  we  have  always  had  our  dens  closed. 
In  fact,  I  believe  the  byelaws  were  made  after  seeing 
one  of  the  manure  works  near  London. 

9188.  Do  they,  in  fact,  prescribe  only  that  which 
5s  done  in  all  well-conducted  works,  with  the  addition 
that  all  such  precautions  and  sucb  means  shall  be 
employed  as  shall  be  "  necessary  to  cause  all  such 
"  vapour  or  gas  to  be  conveved  into  or  through  a  fiir- 
■  '  nace  fire,  or  to  be  so  condensed  as  to  be  effectually 
"  destroyed  "  ? — Yes.  I  do  not  see  that  there  is  any- 
thing in  those  byelaws  to  object  to. 

9189.  Now,  with  regard  to  the  healthiness  or  un- 
healthiness  of  these  works,  you  have  some  evidence,  I 
believe,  to  oflPer  to  the  Commission  ? — I  can  give  the 
evidence  of  myself.  I  have  been  there,  and,  on  some 
occasions,  both  night  and  day  during  the  last  20  years. 
I  have  had  the  entire  charge  of  the  works,  and  I  have 
never  hitherto  had  a  day's  illness  since  I  have  been 
there.  We  have  men  in  our  employ  now  who  were 
'there  before  I  took  charge  of  the  works  ;  they  are  all 
well.  Our  sick  fund,  which  we  have  established  in 
the  works  for  the  benefit  of  the  men,  shows,  I  think, 
as  clean  a  bill  of  health  as  any  of  our  neighbours  in 
an  ordinary  factory  can  show,  and  it  has  so  singular 
an  effect  that,  if  we  are  making  repairs  to  machinery, 
and  have  strange  workmen,  such  as  millwrights,  come 
into  the  place,  after  they  have  been  in  a  few  hours, 
the  smell  has  the  effect  of  making  them  hungry. 

9190.  Might  it  not  be  the  case  that  those  vapours 
might  be  pei'ceived  more  disagreeably  at  some  distance 
from  your  works  than  in  the  works  themselves  ? — 
Undoubtedly. 

9191.  Therefore  in  that  case  the  argument  from 
the  health  of  the  workmen  would  not  be  conclusive  ? 
— ^You  may  take  the  health  of  the  neighbourhood 
round.    When  we  first  erected  our  works  we  were 
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upon  an  angle  of  land  in  the  Isle  of  Dogs.    Upon  the  Mr.  E.  Purser, 

Millwall  side  of  us  there  were  factories,  but  upon  the  junior. 

Blackwall  side  there  were  none  at  all.    We  have  been 

entirely  surrounded  now.,,  There  is  another  manure       Mar^^lS^  . 

works  on  one  side,  and  Mr.  Samuda's  shipbuilding 

yard  further  on,  and  then  another.    We  are  surrounded 

now  by  a  large  parish  with  a  church,  and  I  live  in 

very  good  harmony  with  all  my  neighbours.  We 

have  very  few  complaints. 

9192.  When  you  say  "  very  few  complaints  "  I  pre- 
sume you  mean  you  have  some  ? — 'Yes. 

9193.  Are  they  complaints  of  more  than  has  been 
described  by  the  previous  witnesses  ;  that  is  to  say,  that 
it  is  impossible  to  prevent  the  works  from  being  recog- 
nised as  the  works  they  profess  to  be,  or  is  it  a  greater 
nuisance  than  that  ? — No,  except  that  at  times  you 
may  have  occasional  breakdowns  in  the  condensing 
machine  and  leakages  of  that  sort ;  or  the  carelessness 
of  workmen  may  at  any  time  liberate  vapour. 

9194.  Are  the  complaints  due  to  things  of  that 
kind  or  to  the  point  in  which  the  wind  sets  ? — If  tiie 
wind  sets  in  a  particular  way  it  will  take  the  smell  in 
that  particular  line. 

9195.  It  will  not  take  that  which  you  are  not 
throwing  off"? — But  if  it  is  throwing  off  that  which 
should  not  be  thrown  off  it  will  carry  it.  I  have 
known  workmen  remove  the  tiles  from  the  top  of 
some  of  those  dens. 

9196.  For  what  purpose  ? — To  give  themselves  a 
little  more  air. 

9197.  (Mr.  Stevenson.)  Were  the  men  working 
inside  ? — No ;  perhaps  when  they  were  at  work 
emptying  the  den  they  had  taken  and  thrown  off  some 
of  the  tiles  and  never  taken  the  trouble  to  put  them 
on  ;  they  require  very  careful  supervision. 

9198.  {Chairman.)  Your  experience  is  that  your 
manufacture  is  not  injurious  either  to  the  workmen  or 
to  the  neighbourhood  ? — No,  it  is  not. 

9199.  With  respect  to  vegetation  have  you  observed 
what  crops  are  gi-own  in  your  neighbourhood  where 
there  is  room  for  crops  to  be  grown  ? — There  is  the 
Millwall  Dock  Company's  land  which  is  cropped  with 
potatoes  and  mangolds  and  those  sort  of  crops  ;  and 
we  have  never  had  any  complaint  from  them. 

9200.  What  distance  are  those  crops  from  your 
works  ? — About  1,200  yards. 

9201.  And  in  what  direction  ? — They  lie  inland. 

9202.  To  the  west  of  you  ?-- -Yes. 

9203.  This  being  the  case,  should  you  wish  to  be 
under  a  proper  Government  inspector  ? — Yes,  I  would 
very  much  prefer  it. 

9204.  When  you  say  you  prefer  something  you 
mean  you  would  prefer  it  to  something  else  ? — I  would 
very  much  prefer  that  the  trade  should  be  recognised 
as  a  purely  chemical  trade,  and  not  be  classed  with 
blood  boilers,  and  bone  boilers,  and  tallow  melters.  We 
wish  to  conduct  our  business  in  a  scientific  way,  and 
to  be  recognised  in  that  way.  Therefore  I  think  if 
we  had  a  properly  recognised  inspector,  such  as 
Dr.  Angus  Smith,  and  acting  as  Dr.  Angus  Smith 
does  with  respect  to  the  alkali  works,  it  would  put  us 
in  a  higher  position,  and  be  more  satisfactory  to  the 
trade. 

9205.  Would  you  object  to  making  a  contribution 
towards  the  maintenance  of  such  inspectors  ? — Not 
at  all. 

9206.  (  Viscount  Midleton.)  I  presume  that  al- 
though you  had  no  complaints  of  your  factory  when 
it  stood  alone,  it  is  quite  possible  that  a  large  number 
of  manufactories,  each  producing  products  of  this 
kind,  may  create  a  nuisance  which  would  not  have 
been  generated  by  one  ? — Of  course  the  number  will 
always  add  to  the  nuisance. 

9207.  You  mean  that  a  larger  number  being  in 
operation  at  one  time  makes  the  risk  much  greater  of 
a  nuisance  being  created  ? — Yes,  exactly. 

9208.  Am  I  right  in  saying  that,  since  the  works 
which  you  now  superintend  were  established  there, 
there  have  grown  up  something  like  18  or  20  others  in 
the  immediate  neighbourhood  ? — No,  not  in  our  im- 
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Mr.  E.  Purser,  mediate  neiglaboiirliood  ;  we  are  nearer  London  than 
junior.        ^jjjg  group  of  factories  wliicli  yon  refer  to. 
7  Mar  1877        9209.  How  fiir  does  the  metropolitan  area  go  be- 
"       '    yond  you  ? —  I  do  not  know.    I  suppose  it  woukl  take 
in  just  the  Isle  of  Dogs,  and  that  is  just  where  these 
factories  have  grown  up. 

9210.  How  far  within  the  boundary  do  you  sup- 
pose yourself  to  be  ? — This  is  our  position  (pointing 
to  the  7nap). 

9211.  You  have  spoken  of  the  smell  which  is  in- 
separable fiom  the  process  of  manufacture  ;  to  what 
distance  do  you  suppose  that  that  smell  would  travel  ? 
— It  would  depend  a  great  deal  upon  the  state  of  the 
atmosphere.  On  a  heavy  damp  day  there  is  no  doubt 
that  the  smell  would  travel  some  distance. 

9212.  Would  you  say  several  miles  ? — No,  I  do  not 
say  the  smell  would  travel  several  miles  ;  but  may  I 
be  allowed  to  make  one  statement  with  regard  to  the 
travelling  of  smells  ?  I  may  say  that  I  live  at  Black- 
heath  myself,  and  know  most  of  the  gentlemen  who 
have  given  evidence  before  the  Commission.  I  live 
close  to  Mr.  Spurling,  and  also  to  Mr.  Burton,  who  is 
our  own  medical  man.  I  called  his  attention  on  one 
occasion  to  the  smell  which  he  complained  of  so  much ; 
and  this  smell,  I  say  as  a  chemist,  was  purely  sulphu- 
retted hydrogen.  I  have  never  detected  the  smell  of 
manure  works  so  high  up  as  that  part  of  the  heath. 
I  have  detected  it  lower  down,  where  the  builder  gave 
evidence  from,  but  I  have  detected  the  smell  of  sul- 
phuretted hydrogen  up  there  upon  several  occasions, 

9213.  Noxious  gases,  you  consider,  can  be  prevented 
from  escaping  ? — Undoubtedly  they  can. 

9214.  Whereas  smell  cannot  ba  prevented  from 
escaping  ? — I  do  not  think  it  can. 

9215.  1  suppose  the  smell  which  you  describe 
would  practically  seriously  injure  anything  in  the 
shape  of  a  residential  neighbourhood  ? — Yes,  in  a 
I'esidential  neighbourhood  I  am  sure  it  would  de- 
preciate the  value  of  pro]3erty. 

9216.  Those  smells  you  consider  to  be  inseparable 
from  the  process  of  manufacture  ? — More  or  less  so. 

9217.  Have  you,  like  the  previous  witness,  suffered 
in  any  instances  from  the  carelessness  of  your  work- 
men ? — I  was  going  to  say  we  are  always  suffering 
more  or  less  ;  the  work  requires  an  immense  deal  of 
supervision. 

9218.  But  you  have  had  no  prosecutions  directed 
against  you  ? — We  have  never  had  prosecutions  insti- 
tuted against  us. 

9219.  Still  that  carelessness  is  a  way  in  which 
!nanufacturers,  if  they  are  not  careful,  are  liable  to 
suffer? — It  is  just  the  same  as  in  the  case  of  mines, 
where  a  naked  light  may  cause  an  accident  and 
damage. 

9220.  Do  you  agree  with  the  last  witness  that  any 
gas  which  escapes  is  so  much  out  of  your  pocket  ? — 
From  sulphuric  acid  making  it  is  ;  not  from  manure 
making  ;  that  is  of  no  value  to  us  at  all, 

9221.  But  from  the  other  parts  of  the  manufacture  ? 
— Only  from  the  sulphuric  acid  making. 

9222.  {3Ir.  Stevenso7i.)  Did  you  trace  the  sulphu- 
retted hydrogen,  which  you  say  you  distinctly  per- 
ceived, to  its  origin  ? — I  have  a  very  shrewd  idea 
where  it  came  from. 

9223.  In  what  process  is  it  evolved  ? — In  the 
manufacture  of  gas,  tar  distilling,  and  the  manufacture 
of  sulphate  of  ammonia. 

9224.  Is  there  any  means  employed  for  preventing 
the  escape  of  sulphuretted  hydrogen  out  of  the  chim- 
neys ? — There  are  very  perfect  means  of  preventing 
the  escape  of  sulphuretted  hydrogen. 

9225.  In  this  particular  case  do  you  think  they 
had  that  apparatus  at  all,  or  that  it  was  negligently 
used  ? — I  have  not  seen  the  factory,  and  I  cannot 
give  an  opinion  about  it.  I  know  it  must  have  come 
from  one  of  three  places. 

9226.  You  think  that  sulphuretted  hydrogen  would 
travel  farther  than  the  fumes  from  the  manure  works  ? 
— I  am  quite  sure  it  would. 

9227.  Will  you  state  to  the  Commission  the  dis- 


tance to  which  the  fumes  from  the  manure  works 
might  travel  ? — I  have  smelt  the  manure  works  at  a 
distance  of  a  mile,  but  then  that  has  been  upon  a  very 
dull  heavy  day  with  a  damp  fog,  and  the  wind  of 
course  in  the  right  direction.  But  I  do  not  think  the 
smell  is  given  off  so  much  in  the  mixing ;  the  actual 
bad  gas  is  given  off  in  the  mixing.  Still,  I  think 
the  smell  of  the  manure  works  will  sometimes  travel 
a  long  distance, 

9228.  Are  the  manure  works  outside  the  metro- 
politan area  conducted  with  the  same  appliances  as 
are  exacted  within  the  area  ? — I  should  think  quite 
so,  the  majority  of  them, 

9229.  Do  you  think  they  could  reasonably  object 
to  be  put  under  the  same  regulations  that  you  are 
subject   to  within  the  area  ? — I  do  not  think  they 
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9230.  I  understand  you  to  say  that  you  would 
prefer  such  a  Government  inspection  as  is  applied  to 
the  alkali  trade  rather  than  have  any  local  inspection  ? 
— Yes,  very  much  so. 

9231.  For  the  same  reason  that  other  witnesses 
have  given,  namely,  to  secure  uniformity  of  action, 
and  a  higher  standing  on  the  part  of  the  inspector  ? — 
Quite  so.  There  is  another  point  which  I  should 
like  to  mention,  and  that  is,  that  as  the  case  stands  at 
present,  anyone  may  go  to  the  Board  of  Works  with 
a  complaint  against  our  factory.  In  the  course  of 
time  an  inspector  will  come  and  tell  you  that  a 
complaint  has  been  made  against  you  ;  but  he  will 
never  give  you  any  idea  of  who  the  complaints  are 
made  by,  or  the  date  when  the  nuisance  alleged  last 
happened,  or  anything  of  that  sort.  Now  in  the 
case  of  smoke  nuisances  you  have  a  special  notice 
served  upon  you,  in  which  they  say  that  upon  such 
and  such  a  day  black  smoke  was  seen  coming  from 
your  shaft,  and  that  it  was  seen  by  Mr,  So-and-so, 
or  by  police  constable  A.,  and  coi-roborated  by  police 
constable  B.  I  have  reason  to  know  that  upon  more 
than  one  occasion  complaints  have  been  made  of 
ou)'  factory  by  the  families  of  discharged  workmen, 
and,  therefore,  I  think  it  is  only  fair  that  we  should 
know  who  makes  the  chai'ge. 

9232.  You  make  sulphuric  acid,  do  you  not  ? — 
Yes. 

9233.  How  much  pyrites  do  j'ou  consume  ? — Our 
acid  works  are  very  small.  We  do  not  consume  more 
than  fifty  tons  of  pyrites  a  week.  We  cannot  well 
increase  our  acid  works,  as  we  have  an  agreement 
with  the  Millwall  Docks  Company  under  which  they 
could  take  possession  of  our  premises  at  any  time  they 
liked. 

9234.  Do  you  manufacture  the  sulphuric  acid 
which  you  employ  in  your  bone  works  ? — We  purchase 
two  thirds  of  our  requirement. 

9235.  Where  is  the  acid  made  which  you  purchase  ? 
— The  bulk  of  it  comes  from  Bow  Common,  and  some 
of  it  from  the  Victoria  Docks. 

9236.  {Professo7-  Abel.)  Do  the  company  which 
you  manage  employ  special  arrangements  for  the 
destruction  of  vapours  ? — Yes,  we  pass  them  through 
the  furnace ;  and  we  are  fitting  up  a  new  arrange- 
ment, because  I  am  not  satisfied  Avith  the  one  we 
have  now,  under  which  we  have  a  fan  at  the  top  of 
the  buildings  leading  to  the  dens,  by  which  we 
draw  all  the  vapour  from  the  dens  and  mixers,  bring 
it  to  the  brick  chamber,  and  from  this  brick  chamber 
we  have  a  flue  at  the  bottom  which  takes  what  gas 
we  do  not  condense  into  a  furnace,  and  from  there  it 
will  pass  into  the  smoke  chamber. 

9237.  {Admiral  Hornby^  If  you  held  your  land 
under  a  better  tenure  you  would  probably  increase 
your  manufacture  of  sulphuric  acid  ?— Yes,  un- 
doubtedly we  should. 

9238.  It  being  more  profitable  to  manufacture  it 
than  to  buy  it  ? — Undoubtedly. 

9239.  When  you  spoke  of  the  smell  of  the  manure 
works,  that  it  could  be  traced  under  certain  circum- 
stances a  mile,  is  that  smell  a  bad  one  ? — No,  it  is 
not  a  bad  one,  but  it  is  a  smell  which  is  peculiar  to 
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chemical  manure  works ;  it.  is  not  at  all  a  foetid  smell ;        9240.  It  is  rather  a  peculiar  smell  than  an  un-  Mr.  E.  Purser, 

it  is  quite  sui  generis.    I  hardly  knOw  what  to  say     pleasant  one? — It  is  not  an  unpleasant  smell ;  it  is  a  junior. 

it  resembles.  smell  you  soon  get  used  to,  and  do  pot  notice  at  all. 

°  7  Mar.  1877. 

The  witness  withdrew.  "^^   


Mr.  Edward  Packard,  J.  P.,  examined. 


9241.  {Chairman^  You  are  the  head  of  the  firm 
of  Packard  and  Company  at  Ipswich,  are  you  not  ? — 
I  am. 

9242.  Are  you  chemical  manufacturers  ? — Chemical 
manure  manufacturers. 

9243.  You  wish,  I  believe,  to  offer  some  observations 
to  the  Commission  on  the  subject  of  this  inquiry  ? — 
I  wish  to  make  first  one  observation  which  is  perhaps 
a  little  outside  the  limits  of  this  inquiry,  and  it  is  this, 
that  we  have  established  our  works  lor  about  20  years 
and  upwards  at  Bramford,  and  we  think  it  a  very  hard 
thing  that  the  public  should  come  down  upon  us  now 
and  say  that  they  are  not  to  submit  to  any  smell  any 
longer,  but  that  we  must  mos^e  further  off,  or  do  some- 
thing which  it  is  almost  impossible  for  us  to  do. 
About  four  or  five  yeai'S  ago  I  established  a  works  in 
Germany,  at  Wetzlar,  in  conjunction  with  my  German 
friend  Mr.  Miiller,  and  before  we  began  erecting  those 
works  we  were  obliged  to  get  the  25ermission  of  the 
Government  to  do  so.  It  seems  to  me  that  if  some  kind 
of  plan  like  that  could  be  pursued  with  regard  to  the 
erection  of  works  in  Eughmd  it  would  be  more 
satisfactory  than  that  we  should  be  allowed  to  put 
works  up  and  be  allowed  to  exist  for  20  years,  and 
then  be  told  that  we  must  not  use  them  any  longer, 
or  do  something  Avhich  1  say  is  impossible. 

9244.  In  whom  would  you  vest  tlie  power  of 
objecting  to  works  in  any  particular  neighbourhood  ? 
— Tlie  first  piocess  I  think  we  had  to  go  through  in 
Germany  was  to  get  the  permission  of  the  commune 
in  which  the  works  were  proposed  to  be  erected.  If 
they  give  you  permission  you  have  nothing  to  do  then 
but  to  submit  that  decision  to  the  Government,  I  believe, 
direct,  or  to  a  Government  minister,  and  you  get  ]5er- 
mission  to  erect  tlic  works  at  once  ;  but  if  there  is 
an  objection  made  on  the  part  of  the  commune,  which 
there  was  in  this  instance,  and  a  very  serious  objec- 
tion too,  for  I  believe  there  were  100  persons  brought 
up  to  swear  to  what  they  had  never  seen  in  their 
lipes,  and  knew  nothing  about,  but  they  said  it  would 
spoil  their  crops,  and  a  variety  of  things  ;  tlie  next 
process  after  being  unable  to  get  permission  from  the 
commune  was  that  we  were  directed  to  a  Court 
which  was  sitting  in  Coblentz,  about  100  miles  off, 
which  is  supposed  to  be  the  capital  of  the  particular 
district  in  which  those  works  were  going  to  be 
erected ;  how  that  Court  was  constituted  I  cannot 
tell  you. 

9245.  What  was  the  result  of  your  appeal  ? — The 
result  of  our  appeal  was  that  there  Avere  scientific 
chemists  and  others  who  gave  evidence,  and  we  got 
permission  to  erect  the  works,  and  the  works  have 
been  going  on  ever  since,  and  now  they  cannot 
disturb  us. 

924f).  Could  you  tell  the  Commission  of  wJiom  this 
commune  consists  ?  Were  they  what  we  should  call 
the  "local  authority":'' — They  have  an  inspector,  and 
send  him  into  the  works  very  frequently. 

9247.  But  I  mean  had  every  proprietor  an  oppor- 
tunity of  being  heard  ? — Yes,  the  proprietors  all 
round  were  heard.  When  I  speak  of  the  "  com- 
mune," I  speak  of  the  residents  in  the  town  and 
village  near. 

9248.  We  are  not  in  Germany,  and  our  organisa- 
tion as  well  as  our  habits  arc  somewhat  ditferent. 
Have  you  thought  out  at  all  how  some  similar 
principle  could  be  applied,  having  regard  to  the 
difference  between  the  two  countries  ? — I  have  thought 
of  it,  and  my  impression  is  that  it  could  be  carried 
out.  I  would  first  let  the  local  authority  in  the 
towns,  as  at  present  appointed,  be  the  parties  who 
should  hear  the  objections,  and  also  hear  the  applicant 
in  the  first  instance.    It  seems  to  me  that  the  local 
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authority  in  a  town  has  not  any  power  now  over 
preventing  a  Avorks  being  erected. 

9249.  What  body  in  England  would  correspond  to 
the  commune  in  Germany  ?— I  should  say  that  A\'hat 
would  represent  the  local  authority  in  Germany 
would  be  the  local  authority  as  existing  in  the  present 
day  in  England.  In  counties  I  think  it  is  the  board 
of  guardians. 

9250.  You  mean  outside  towns  ? — Yes,  outside 
towns, 

the  local  authority  in  a  country 
would  you  propose  to  give  an 
consent  to  any  landed  proprietor 
to  having  those  works  in  his 
neighbourhood  ? — The  landed  proprietor  would  be 
heard  in  the  first  instance,  or  his  tenants  would  be. 

9252.  A  certain  number  of  persons  constitute  the 
local  authority,  and  a  certain  number  of  those  would 
decide  whether  those  works  should  be  established. 
The  decision  of  the  majority  might  be  very  distasteful 
to  the  landed  proprietors  living  in  the  neighbourhood. 
Have  you  thought  out  your  proposition  as  to  whether 
you  would  give  them  any  power  of  appealing  from 
the  decision  of  the  local  authority,  and  if  so,  to 
Avhom  ? — I  would  decidedly.  As  I  mentioned  with 
regard  to  Germany,  after  you  had  been  before  the 
commune,  if  you  got  permission  from  the  com- 
mune, you  have  still  to  go  to  the  Government.  I 
conld  not  explain  to  you  how  they  Avould  obtain  that 
authority  from  the  Government,  but  every  local 
landed  proprietor  is  heard  before  the  commune  ;  and 
if  there  is  a  very  strong  case  they  would  be  sure  not 
to  grant  the  permission.  And  then  in  my  own  case 
Ave  Avent  to  a  court  of  appeal  at  Coblentz,  and  had 
the  case  heard  before  experts  and  others,  and  all  the 
commune  Avere  there  also.  I  have  not  thought  out,  I 
must  confess,  tliat  portion  of  the  question  Avhich 
relates  to  the  granting  of  permission  in  England  as  to 
Avhom  that  authority  should  be  from.  The  works  of 
those  gentlemen  Avho  have  been  giving  evidence  to- 
day I  know  perfectly  well  liaA'e  been  erected  within 
my  memory,  but  some  of  them  20  years  ago,  and  it 
seems  rather  hard  that  they  should  be  called  upon  to 
pull  them  doAvn. 

9253.  But  does  it  seem  to  you  hard  if  they  are 
injuring  all  their  neighbours  i-ouud,  and  processes  have 
been  discovered  which  Avould  obviate  that  injury  that 
they  should  be  compelled  to  adopt  those  processes  ? — 
No. 

9254.  Then  Avhere  is  the  hardship  of  which  you 
complain? — There  are  some  Avorlcs  from  Avhichldoubt 
Avhether  you  could  do  away  Avith  the  smell.  For 
instance,  in  the  manufacture  of  sulphate  of  ammonia 
1  do  not  know  where  the  sulphuretted  hydrogen  is  to 
go  to,  and  the  smell  from  bones  and  organic 
substances  when  treated  with  acid. 

9255.  You  must  assume  that,  hard  or  not  hard,  the 
(jrovernraent  are  thinking  about  doing  something. 
Will  you  now  proceed  Avith  your  evidence? — My 
AVorks  for  the  manufacture  of  superphosphate  of  lime 
and  other  chemically  prepared  manures  embrace  also 
the  manufacture  of  sulphuric  acid,  and  Avere  commenced 
in  the  year  1855  at  Bramford,  about  four  miles  from 
Ipswich,  a  purely  agricultural  district.  The  out-put 
from  these  Avorks  has  for  several  years  past  exceeded 
30,000  tons  annually.  During  the  whole  of  this  period 
I  have  had  no  complaint  whatever  arising  from  the 
gases  carried  off  by  the  shaft,  Avhich  is  about  240  feet 
in  height.  No  damage  to  A^egetation  or  injury  to 
animal  life  has  ever  been  hinted  at  or  observed. 
The  Avorks  are  situated  Avithin  a  mile  of  Bramford 
Hall,  and  Avithin  half  a  mile  of  the  village,  Avhich 
contains  1,200  inhabitants;  no  complaint  has  ever 
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Mr.         arisen  from  any  one  of  these  sources.     The  acid 
E.  Packard,    -y^orks  are  carried  on  upon  the  most  improved  principle, 
^'        having  Gay  Lussac  towers  and  coke  condensers,  and 
Mar  1877     ^^^^  nitrate  of  soda  is  thus  reduced  to  the  lowest 

_____  point. 

9256.  What  is  your  principal  article  of  manufac- 
ture ? — The  production  of  superphosphate  from 
coprolites  and  other  mineral  substances  ;  it  is  that 
which  presents  the  greatest  difficulties  in  dealing 
with  the  gases  arising  from  it.  The  ingredients 
should  be  mixed  in  a  closed  vessel,  with  a  shaft 
running  through  it,  the  prolite  or  phosphorite  being 

i  continuously  fed  by  elevators  into  a  small  opening, 

and  the  acid  supplied  by  a  lead  pipe  flowing  directly 
into  the  mixer.  The  mixture  is  then  conveyed  from 
the  machine,  in  a  fluid  state,  into  rooms  made 
thoroughly  tight,  with  but  one  opening  for  the  gases 
to  pass  through  into  a  condensing  chamber ;  from 
thence  a  fan  (driven  at  high  speed)  draws  the  gases 
from  all  the  mixing  rooms  into  an  underground  shaft 
of  large  dimensions. 

9257.  What  is  the  length  of  that  shaft  ?— 380  feet. 
In  that  shaft  the  hydrofluoric  and  silicic  acids  are 
deposited;  the  remaining  gas  is  conveyed  into  the 
shaft,  and  the  deposit  in  the  underground  shaft  is 
removed  as  occasion  requires. 

9258.  Do  you  consider  that  process  effectual  ? — I 
consider  that  it  sufficiently  removes  all  noxious  gases, 
and  effectually  avoids  all  nuisance  arising  from  this 
part  of  the  manufacture,  as,  with  few  exceptions,  no 
injury  has  been  done  to  vegetation  around  the  works, 
and  in  those  cases  the  escape  of  these  gases  from  the 
mixer  were  readily  accounted  for  by  a  breakdown  of 
the  fan,  or  other  causes  of  defect  easily  renewed  or 
adjusted. 

9259.  What  is  the  general  health  of  the  district  ? — 
The  health  of  the  work-people  is  good,  and  although 
numerous  houses  for  their  accommodation  are  close 
to  the  works,  no  fever  or  any  other  disease  of  a 
serious  nature  has  ever  shown  itself  among  them.  In 
fact,  with  such  appliances,  T  consider  the  question  of 
nuisance  to  be  dealt  with. 

9260.  I  presume  you  cannot  prevent  a  certain 
amount  of  smell  arising  ? — No ;  as  a  large  quantity 
of  bones  are  dissolved  in  these  works,  there  is  a 
distinct  sweetish,  rather  sickening  smell  produced  on 
moving  the  mass  in  a  warm  state,  but  we  have  no 
complaints  from  anyone,  although  there  are  a  paper 
mill,  a  farmhouse,  a  publichouse,  and  several  cottages 
within  a  few  hundred  yards  of  the  works,  and,  as  far 
as  we  can  learn,  no  harm '  has  arisen  from  this  smell, 
that  being  the  only  source  of  nuisance  which  at 
present  seems  difficiait  of  control. 

9261.  You  say  that  your  works  have  never  been  the 
subject  of  complaint? — Never  of  public  complaint  ; 
they  have  privately." 

9262.  In  those  cases  has  the  complaint  been  carried 
further  ?— No. 

9263.  What  was  the  nature  of  the  complaint  ? — The 
complaint  was  from  the  occupiers  of  the  land  close  to 
the  works.  Occasionally  we  have  had  a  breakdown 
in  our  works,  and  when  that  occurs,  esjoecially  if  it 
happens  during  wet  weather  or  misty  weather,  the 
gases  going  from  the  mixer  fall,  or  rather  rain  down 
on  to  the  crops,  and  certainly  do  produce  a  small 
amount  of  injury,  but  all  these  difficulties  are  easily 
obviated  by  putting  your  works  into  good  order  again. 

9264.  Putting  the  works  in  good  order  would  remedy 
the  mischief  as  far  as  the  works  were  concerned,  but 
would  not  remedy  the  mischief  as  far  as  the  crops  are 
concerned.  In  those  instances  have  you  paid  for  the 
damage  ? — -Yes,  I  have,  but  the  land  has  belonged  to 
me  within  the  last  two  years. 

9265.  That  is  to  say,  the  land  with  reference  to 
which  this  complaint  was  originally  made  ? — Yes  ;  and 
I  have  let  Ihe  land  subject  to  any  damage  which  the 
works  may  do,  and  at  an  increased  rental. 

9266.  Are  there  any  other  works  in  the  neighboui'- 
hood  ? — There  are  two  erected  near  me. 

9267.  Of  what  character  are  those  works  ? — They 
are  of  a  similar  character,  exactly,  to  mine. 


9268.  Are  those  works  well  managed  also  ? — Yes. 

9269.  We  have  had  no  complaint  that  I  know  of, 
but  I  suppose  you  are  here  in  anticipation  of  some 
possible  complaint  ? — I  was  asked  by  members  of  the 
Chemical  Association  to  come  and  give  evidence,  and 
I  said  I  would  tell  the  Commission  all  I  knew  about 
the  matter.  Thirty  years  ago  I  commenced  works  in 
Ipswich,  and  I  was  obliged  to  leave  Ipswich  when 
I  commenced  to  manufacture  superphosphate  and 
dissolved  bones.  I  thought  the  probability  was  that 
I  might  get  kicked  out,  so  I  went  out. 

9270.  Have  you  ever  been  troubled  at  all  by  the 
local  inspector  ? — No  ;  the  only  person  I  ever  heard  of 
being  at  my  works  was  Dr.  Ballard.  My  son  told  me 
he  had  been  there  and  said  that  the  works  were  in  very 
good  order. 

9271.  Is  there  anything  which  you  wish  to  add  to 
your  evidence? — With  regard  to  the  inspection  of 
works  of  our  nature,  I  should  certainly  be  inclined  to 
think  that  we  ought  to  have  a  Government  inspector, 
and  not  one  such  as  we  might  have,  for  instance,  from 
the  board  of  guardians  of  the  district  in  which  those 
works  were  situated,  because  he  is  generally  a  man 
who  knows  very  little ;  a  man  with  a  salary  of  about 
50Z.  a  year  or  so. 

9272.  So  that  for  that  inspection  which  you  are 
subjected  to  now,  you  would  wish  Government  in- 
spection to  be  substituted  ? — Yes,  we  wis':i  to  be  put 
in  a  similar  position  to  alkali  works. 

9273.  (  Viscount  Midleton.)  Do  those  works  which 
have  been  established  near  your  own  use  large  quantities 
of  Cambridgeshire  coprolites  ? — ^Yes,  they  do. 

9274.  Those  coprolites,  as  I  understand,  have  to 
be  subject  to  a  mixing  process  ? — They  are  first  ground 
to  a  powder,  and  then  mixed  with  sulphuric  acid,  and 
the  two  things  are  put  together  in  the  mixer  as  I  have 
described  in  my  evidence. 

9275.  Is  it  possible  so  to  conduct  the  process  that 
no  noxious  vapour  should  be  thrown  off  by  it  ? — I 
believe  it  is. 

9276.  Is  it  also  possible  to  conduct  it  in  such  a  way 
that  no  offensive  smell  should  be  produced  by  it  i" — 
There  is  no  offensive  smell  from  the  mixing  of  copro- 
lites and  sulphuric  acid,  or  any  mineral  phosphate  and 
sulphuric  acid ;  there  is  nothing  bej^ond  a  chemical 
kind  of  smell  which  nobody  would  object  to  ;  it  is  the 
organic  matter  from  animal  manure,  such  as  bones, 
which  produces  this  foetid  smell  which  is  so  generally 
complained  of. 

9277.  Is  that  pai-t  of  your  manufacture  ? — Yes. 

9278.  Does  that  produce  a  smell  ? — Yes,  an  un- 
avoidable smell. 

9279.  For  what  distance  would  that  be  perceptible 
from  your  works  ? — I  smelt  it  three  miles  away  from 
my  works  the  other  day,  but  not  to  a  disagreeable 
extent. 

9280.  The  introduction  of  your  manufactory  into 
a  residential  neighbourhood  would  hardly  be  regarded 
as  a  benefit  to  it  ? — No,  but  I  have  had  Bramford 
Hall,  the  property  of  Sir  G.  Brooke  Middleton, 
within  a  mile  for  20  years. 

9281.  Have  you  never  had  a  complaint  from  him  ? 
— I  have  never  had  a  complaint  from  him  or  his 
tenants  of  the  Hall. 

9282.  With  regard  to  a  system  of  inspection,  would 
you  be  opposed  to  that  ? — No  ;  I  would  prefer  a 
system  of  inspection. 

9283.  Would  you  prefer  Government  inspection  ? — 
I  would. 

9284.  At  present  you  are  only  subject  to  local 
inspection  ? — At  present  we  are  subject  to  local 
inspection,  and  there  have  been  no  complaints. 

9285.  You  have  never  been  summoned  ? — I  have 
never  been  summoned. 

9286.  {Mr.  Stevenson.)  Is  this  a  recent  improve- 
ment in  the  manufacture  to  conduct  it  in  close 
vessels  ? — No ;  I  think  I  used  it  before  anybody  in 
England,  together  with  the  fan. 

9287.  How  long  is  it  since  you  began  to  use  it  ? 
— Sixteen  or  18  years. 

9288.  You  endeavour  to  make  all  your  mixture. 
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and  the  transference  of  the  mixed  material  from 
one  vessel  to  another,  entirely  in  closed  apparatus  ? 
—Yes. 

9289.  Did  I  understand  you  lightly  to  say  that 
you  smelt  these  fumes  three  miles  distant  ? — No,  not 
the  fumes  from  the  mixing  of  coprolites  and  acid  or 
the  other  materials,  but  from  the  solution  of  acid  and 
bones,  not  when  it  is  being  mixed,  but  after  it  has 
lain  a  certain  time  and  is  then  moved ;  the  vapour 
which  is  given  ofE  from  the  heap  is  what  you  will 
smell  for  a  considerable  distance. 

9290.  Have  no  means  been  devised  to  prevent  that 
escape  which  travels  so  far  ? — I  have  heard  evidence 
to  day  about  burning  it,  but  I  hardly  think  that  that 
is  practicable  or  of  any  use. 

9291.  Is  it  the  material  which  has  been  turned  out 
of  the  mixer  into  what  has  been  called  the  "  den  " 
which  makes  this  smell? — It  is  all  made  in  dens, 
whether  it  is  superphosphate  without  bones,  or  super- 
phosphate with  bones.  After  the  manure  has  solidified 
we  are  obliged  to  move  it  in  order  to  send  it  away 
either  in  bulk  or  bags,  as  the  case  may  be,  and  it  is 
in  that  moving  that  a  kind  of  steam  or  vapour  is 
given  off  which  causes  the  peculiar  smell  complained 
of. 

9292.  Is  that  which  you  describe  in  your  evidence 
as  a  sickening  smell  produced  in  moving  the  mass  in 
a  warm  state  ? — Yes  ;  that  is  describing  it  in  its 
very  worst  state  ;  there  is  a  slightly  sickening  smell 
perceptible  immediately  on  the  spot. 

9293.  Is  it  the  fact  that  it  can  be  perceived  three 
miles  off  ? — Yes  ;  mixed  with  the  atmosphere  you  can 
detect  it,  I  unhesitatingly  say,  three  miles  off. 

9294.  You  employ  a  fan,  I  suppose,  that  is  to 
exhaust  the  air  from  this  mixer  ? — It  is. 

9295.  And  tc  drive  the  vapours  through  the  under- 
ground shaft  ? — Yes,  and  carry  them  forward. 

9296.  Do  you  use  any  condensers  ? — We  have  a 
very  large  condensing  chamber. 

9297.  With  water  ? — ^ Without  water.  I  have  tried 
water,  but  the  difficulty  we  have  to  contend  with  is 


the  getting  rid  of  it.  I  must  put  it  into  a  running 
stream,  and  probably  should  kill  all  the  fish  in  it.  I 
do  not  think  there  is  any  advantage  in  using  water. 

9298.  Do  you  pass  the<  vapour  through  the  fui-nace 
afterwards  ? — No  ;  I  use  no  furnace  at  all. 

9299.  So  that  your  process,  which  has  the  same 
object  in  view,  differs  from  that  which  has  been 
described  to  us  ? — Quite  so. 

9300.  What  we  may  gather  fi-om  that  is  that  there 
is  no  process  which  need  be  prescribed  to  gain  the 
end  in  view  so  long  as  that  end  is  attained  ? — That 
is  so. 

9301.  {Professor  Williamson.)  Do  you  use  organic 
substances  such  as  blood  to  enrich  the  manure  ? — We 
only  use  raw  bones ;  occasionally  a  little  dried  blood, 
but  not  much. 

9302.  According  to  the  state  of  the  market,  I 
suppose,  depending  on  which  is  cheapest  — Yes. 

9303.  Do  not  unpleasant  vapours  arise  from  the 
decomposition  of  those  substances  ? — I  do  not  think 
that  there  are  any  vapours  escaping  of  a  noxious 
character  at  all — we  are  enabled  to  carry  them  into 
the  shaft  by  the  process  which  has  just  been  alluded 
to — none  of  any  magnitude. 

9304.  There  are  only  unpleasant  vapours,  not 
hurtful  ones  ? — Not  hurtful  ones,  certainly. 

9305.  What  was  the  nature  of  those  vapours  to 
which  you  alluded  some  time  ago  which  injured  the 
crops  in  the  neighbourhood  of  your  works  ? — Those 
are  what  have  been  described  here  to-day  as  the 
hydro-fluo- silicic  acid. 

9306.  That  is  the  acid  given  off  from  apatites  ? — 
The  acid  given  off  from  apatites  and  the  acid  given 
off  by  the  liberation  by  sulphuric  acid  of  the  carbonic 
acid  in  coprolites  or  other  materials.  We  think  from 
the  appearance  of  it,  if  it  happens  to  be  escaping,  that 
there  must  be  a  good  deal  of  carbonic  acid  in  it. 

9307.  You  know  of  nothing  else  in  your  vapour 
which  could  have  done  the  harm  which  was  com- 
plained of  ? — None  whatever. 
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The  witness  withdrew. 


Adjourned  to  to-morrow  at  11  o'clock. 


Thursday,  8th  March  1877. 


Present  : 

The  Eight  Honourable  LORD  ABERDARE  in  the  Chair. 


The  Right  Honourable  Earl  Percy,  M.P. 
The  Right  Honourable  Viscount  Midleton. 
The  Honourable  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 


Admiral  W.  W.  Hornby. 

F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 

A.  W.  Williamson,  Esq.,  F.R.S. 

Gerald  A.  R.  Fitzgerald,  Esq.,  Secretary. 


William  Chandler  Roberts,  Esq.,  examined. 


9308.  {Professor  Abel.)  Are  you  a  fellow  of  the 
Royal  Society  ? — I  am. 

9309.  And  chemist  to  the  Mint  ?— I  am. 

9310.  Will  you  kindly  give  the  Commission  a  short 
statement  with  regard  to  what  occurred  up  to  the 
time  when  the  refinery  which  was  formerly  attached 
to  the  Mint  was  separated,  and  leased  to  Messrs. 
Rothschild  ? — The  melter  of  the  Mint,  who  was  also 
the  refiner,  reported  in  1 829  that  the  science  of  re- 
fining w^as  in  a  very  backward  state  in  England. 
The  parting  was  then  effected  by  means  of  nitric 
acid,  and  he  offered  to  introduce  the  sulphuric  acid 
method  as  practised  on  the  Continent  at  his  own 
expense. 

93 11-1 2.  Will  you  state  briefly  in  what  the  sulphuric 
acid  method  of  refining  consists  ? — The  alloy  of  gold 
and  silver  to  be  separated  is  granulated  and  introduced 
into  a  reservoir  of  cast  iron  or  platinum  containing 
sulphuric  acid  below  the  boiling  point.  The  acid 
dissolves  the  silver  and  leaves  the  gold.    The  sul- 


W.  C.  Roberts, 

Esq. 


phurous  acid  is  given  off,  and  sulphate  of  silver  is   

formed.  8  Mar.  1877. 

9313.  Together  with  the  sulphurous  acid,  is  there 
not  a  certain  quantity  of  sulphuric  acid  also  carried 
off  mechanically  ? — Certainly,  especially  if  care  is  not 
taken  to  keep  the  temperature  low. 

9314.  What  was  the  method  formerly  pursued  ? — 
Formerly  nitric  acid  was  employed  for  parting  the 
metals. 

9315.  It  consisted  in  fact  of  the  same  kind  of  pro- 
cess, except  that  sulphuric  acid  has  been  substituted 
for  nitric  acid  ? — Certainly. 

9316.  This  refinery  is  only  separated  from  the  Mint 
by  means  of  a  wall,  I  think  ? — I  have  a  plan  here, 
which  shows  that  it  is  separated  by  a  wall,  at  least  30 
feet  high. 

9317.  When  the  process  of  refining  was  carried  on 
by  the  Mint  authorities,  were  any  precautions  adopted 
to  prevent  the  escape  of  acids  into  the  air  ? — I  am 
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W.  C.  Roberts,  quite  unable  to  say.    It  was  in  tlie  year  1833,  and  we 
Esq.         have  no  records  on  the  subject. 

"~~7  9318.  When  the  sulphuric  acid  process  was  adopted 

^  J^'";   in  place  of  the  nitric  acid  were  any  scientific  men  con- 

sulted wilh  regard  to  the  process? — The  then  chemist 
to  the  Mint,  Mr.  Brand,  and  Mr.  Bingley,  the  assay 
master,  were  directed  to  consult  Professor  Faraday  as 
to  the  best  means  for  avoiding  a  nuisance.  M.  D'Ar- 
cet,  of  the  Mint  of  Paris,  also  appears  to  have  been 
consulted,  and  both  of  them  submitted  pkns ;  but  as 
Professor  Faraday's  plan  involved  an  expenditure  of 
between  300/.  and  400/.,  Mr.  Mathison  preferred  to 
adopt  that  of  M.  D'Arcet,  which  only  involved  an 
expenditure  of  a  trifling  sum  of  money. 

9319.  Can  you  say  whether  the  process  of  Professor 
Faraday  was  one  calculated  to  prevent  the  escape  of 
vapours  into  the  air? — We  have  no  record  of  what  it 
really  was,  but  I  find  that  it  involved  a  new  process  of 
manufacture,  so  1  conclude  that  it  consisted  in  the 
reconversion  of  the  sulphurous  acid  into  sulphuric 
acid. 

9320.  Have  complaints  been  made  from  time  to 
lime  for  a  considerable  number  of  years  with  regard 
to  the  escape  of  sulphuric  fumes  from  this  refinery  ? — 
Yes,  ever  since  its  establishment. 

9321.  Has  any  alteration  in  the  arrangements  been 
made  since  the  first  introduction  of  this  system  in 
order  to  mitigate  the  evil  of  the  escape  of  these 
vapours  ? — Nothing,  so  for  as  we  know,  except  the 
erection  of  a  large  chimney. 

9322.  What  is  the  height  of  that  chimney  ? — I 
believe  it  is  a  little  over  200  feet. 

9323.  I  presume  you  have  seen  the  refinery  as  it  is 
usually  conducted  ? — No.  We  have  not  any  access 
to  it. 

9324.  Can  you  tell  us  whether  any  arrangement 
has  been  adopted  with  a  view  to  effect  a  condensation 
of  the  vapours  at  any  time  ? — Certainly  there  has, 
in  that  refinery. 

9325.  Does  the  Mint  sufter  any  inconvenience  from 
the  escape  of  those  vapours  — Occasionally.  The 
position  of  the  refinery  is  to  the  north-east  of  the  Mint, 
and  when  there  is  a  light  wind  from  the  north-east  the 
Mint  buildings  are  enveloped  in  white  fumes  ;  but  it 
is  only  occasionally. 

9326.  To  what  extent  do  they  suffer  inconvenience  ? 
Is  the  machinery  at  all  affected,  or  any  brass  and  other 
metal  work  corroded? — Brass  work  is  very  rapidly 
corroded,  and  the  curtains  of  the  houses  adjacent  to 
the  refinery,  I  am  informed,  suffer  very  much  indeed. 

9327.  Could  you,  yourself,  with  your  experience  as 
a  metallurgist,  suggest  a  supplementary  arrangement 
for  preventing,  or  at  any  rate  to  a  considerable  extent 
preventing,  the  escape  of  sulphuric  acid  ? — Yes,  I 
believe  I  could. 

9328.  You  do  not  think  that  it  would  be  a  very  diffi- 
cult matter  to  arrange  condensing  appliances  in  connec- 
tion with  the  refining  arrangements  ? — Certainly  not. 

9329.  {Sir.  Stevenson.)  Does  the  Mint  not  undertake 
the  refining  of  those  metals  ? — No. 

9330.  Have  the  Mint  contracted  with  Mr.  Alfred  de 
Rothschild  to  do  it  for  them  ?— No.  The  Mint  receives 
bullion  from  the  Bank,  who  purchase  it  in  the  open 
market.  Mr.  Rothschild  is  merely  one  of  four  fii'ms 
of  refiners,  and  the  Mint  receives  gold  indiscriminately 
from  all ;  in  fact  it  takes  no  cognizance  of  the  source 
from  which  it  comes. 

9331.  Then,  as  I  understand  you,  the  Mint  does 
not  receive  any  gold  which  has  not  been  refined  ? — 
Certainly. 

9332.  It  refuses  gold  which  needs  refining  ? — It 
does. 

9333.  Did  the  Mint  refine  previously  to  the  lease  of 
their  ground  to  Mr.  Rothschild  ? — Yes ;  that  is  to  say, 
a  contractor  who  was  the  servant  of  the  Government 
held  the  refinery.  It  was  a  rather  complicated  arrange- 
ment, and  arose  out  of  the  peculiar  way  in  which  the 
Mint  business  was  conducted. 

9334.  What  other  refiners  carry  on  this  business  ? — 
Messrs.  Johnson  and  Matthey,  of  Hatton  Garden; 


Messrs.  Raphael,  I  believe,  at  Poplar ;  and  Messrs. 
Browne  and  Wingrove,  of  Wood  Street,  Cheapside. 

9335.  Do  those  three  other  refining  firms  employ  the 
same  process  as  Mr.  Rothschild  does — I  believe  that 
Messrs  Browne  and  Wingrove  employ  nitric  acid,  their 
object  being  to  produce  the  gold  in  a  peculiar  state  of 
aggregation,  but  I  am  not  quite  certain  upon  this 
point. 

9336.  Does  the  nitric  acid  act  like  the  sulphuric 
acid  in  dissolving  the  silver  and  leaving  the  gold  — 
Yes,  but  it  leaves  the  gold  in  a  diflferent  state  of 
aggregation. 

9337.  Is  any  process  employed  for  condensing  the 
nitrous  acid  fumes  that  will  arise  from  that  ? — I 
believe  so  ;  but  I  cannot  speak  with  any  certainty,  as 
details  of  the  pi-ocess  of  refining  are  kept  secret. 

9338.  Do  you  know  of  any  complaints  from  the 
neighbourhood  of  those  refineries  ? — No. 

9339.  Have  you  any  idea  of  the  quantity  of  sul- 
phurous acid  which  is  delivered  by  the  week  or  the 
day  ? — No,  unfortunately  I  have  not.  If  the  Com- 
mission wish  it,  of  course  I  can  make  analyses  of  the 
air  on  such  days  as  appear  favourable  for  the  exami- 
nation. 

9340.  The  object  of  my  question  is  to  ascertain 
what  quantity,  say  in  tons,  of  sulphurous  acid  was 
discharged  into  the  air  ? — I  regret  that  I  have  hitherto 
had  no  means  of  forming  even  an  estimate. 

9341.  I  presume  that,  being  a  manufacture  connected 
with  the  precious  metals,  the  quantity  cannot  be  very 
large  ? — No,  certainly  not.  I  believe  that  the  escape 
from  a  sulphuric  acid  chamber  is  about  half  a  grain 
per  cubic  foot. 

9342.  I  think  we  have  had  evidence  to  show  that 
that  is  pretty  good  working  as  the  average  goes. 
What  length  of  lease  has  Mr.  Rothschild  ? — I  believe 
the  lease  has  not  many  more  years  to  run  ;  I  think  not 
more  than  five  years. 

9343.  Would  there  be  any  chance  of  the  Mint  au- 
thorities undertalsing  the  refining  themselves  ? — Cer- 
tainly not. 

9344.  So  that  it  will  always  remain  an  outside 
manufacture,  whether  conducted  close  by  the  Mint  or 
elsewhere  ? — Certainly. 

9345.  {Chau'7nan.)  Could  not  the  buildings  be 
appropriated  usefully  by  the  Mint,  and  be  emjiloyed 
for  the  same  purpose  of  refining  ? — One  complaint 
against  the  arrangement  of  the  Mint  is  that  it  is  so 
extremely  scattered.  I  should  not  like  to  say  that  we 
could  not  employ  them,  but  I  do  not  at  the  moment 
know  what  use  we  should  make  of  them. 

9346.  You  say  that  there  are  four  refineries  that  do 
the  work  of  the  Mint  ? — They  do  the  work  for  the  Bank, 
and  for  the  public. 

9347.  One  of  which  is  this  one  which  is  leased  to 
Mr.  Rothschild  ?— Yes. 

9348.  Does  he  carry  on  larger  operations  than  the 
other  three? — I  believe  so  from  what  I  have  ascer- 
tained. 

9349.  Can  you  say  what  proportion  of  the  whole 
work  is  done  by  Mr.  Rothschild  ? — During  the  last 
few  days  I  have  tried  to  ascertain,  but  I  have  not  been 
able  to  obtain  satisfactory  evidence.  The  Bank,  pro- 
bably, might  tell  me,  and  I  could  hand  in  a  statement 
subsequently  if  the  Commission  wish. 

9350.  Is  there  any  special  convenience  in  having 
one  of  those  refineries  so  close  to  the  Mint  ? — None 
whatever.  The  gold,  in  all  cases,  passes  through  the 
Bank. 

9351.  You  have  mentioned  that  complaints  are 
made ;  have  they  reached  you  from  the  neighbour- 
hood, as  well  as  from  those  who  occupy  the  Mint  r — 
Yes. 

9352.  Are  those  complaints  increasing  or  decreas- 
ing ? — The  inhabitants  occasionally  call  and  complain. 

9353.  I  suppose  people  sometimes  get  tired  of  com- 
plaining if  their  complaints  are  not  successful  ? — I 
believe  that  the  neighbours  apply  to  Mr.  Rothschild 
direct. 

9354.  Have  you  any  opinion  yourself  as  to  whether, 
with  an  expenditure  not  very  large,  if  Professor  Fara- 
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(lay's  plan  had  been  adopted,  the  system  would  have 
been  a  superior  one  to  that  adopted  by  M.  D'Arcet  ? 
— Certainly. 

9355.  Do  you  think  that  if  that  system  were  now 
adopted  the  inhabitants  would  be  practically  relieved 
from  all  the  evil  effects  of  the  vapour  ? — Yes,  I  think 
so. 

9356.  Supposing  an  alteration  to  be  insisted  upon, 
do  you  think  it  is  one  which  may  be  made  by  the 
Mint,  or  by  Mr.  Rothschild  ? — Certainly  not  by  the 
Mint. 

9357.  Did  the  Mint  hand  over  those  premises  in 
good  working  order  to  Mr.  Rothschild  ? — Yes,  I 
believe  so. 

9358.  Was  it  the  Mint  that  carried  into  effect 
M.  D'Arcet's  plan  ? — The  arrangement  was  peculiar. 
A  sei'vant  of  the  Crown  was  the  contractor,  and  he, 
I  believe,  conducted  such  alterations  as  were  necessary 
at  his  own  expense. 

9359.  Those  alterations  not  being  very  costly  ? — I 
believe  not. 

9360.  With  regard  to  the  amount  of  plant  and 
capital  engaged  in  those  works,  would  you  think  an 
outlay  of  3501.  or  400/.  a  very  heavy  burden  upon  the 
lessees  r— -I  should  say  not. 

9361.  Then  T  presume,  although  you  have  not  said 
so  in  so  many  words,  your  suggestion  would  be  that 
an  attempt  should  be  made  to  induce  Mr.  Rothschild 
to  adopt  a  more  effective  system  ? — Yes,  certainly.  I 
should,  perhaps,  point  out  that  although  an  expendi- 
ture of  400/.  in  those  days  might  have  been  sufficient, 
I  cannot  say,  in  relation  to  the  present  state  of  their 
business,  whether  it  would  be  a  sufficient  expenditure 
now. 

9362.  I-Ias  the  business  been  enlarged  since  then  ? 
— I  believe  so. 

9363.  I  suppose  the  value  of  labour  has  increased, 
although,  probably,  the  cost  of  matei'ials  has  rather 
decreased  ? — Certainly. 

9364.  [Professor-  Abel.)  Those  suggestions  sub- 
mitted by  Professor  Faraday  were  made  when  tlie 
sulphuric  acid  process  was  adopted;  were  they  not  ? — 
About  a  year  after  Mr.  Mathieson  had  introduced  the 
sulphuric  acid  process  ;  about  45  years  ago. 

9365.  And  it  is  very  probable,  looking  to  the  altera- 
tions which  have  been  made  in  processes  of  this 
description,  that  either,  on  the  one  hand,  that  process 
might  be  less  costly  now  than  it  was  then,  or,  on  the 
other  hand,  even  a  more  perfect  process  might  be 
suggested,  and  an  improvement  of  the  operation 
generally  ? — I  should  think  that  the  principle  would 
be  the  same.  I  think  that  Professor  Faraday  must 
have  meant  to  convert  the  sulphurous  acid  into  sul- 
phuric acid ;  so  that  the  principle  would  be  the  same. 

9366.  {Chairman.)  His  plan  is  in  existence,  is  it 
not  ? — I  have  had  so  little  time  to  prepare  evidence 
that  I  have  not  been  able  to  find  it. 

9367.  Was  it  in  a  report  to  the  Mint  ? — His  plan 
was  alluded  to  in  a  report  of  a  Royal  Commission  in 
1837.  A  question  was  asked  whether  the  Mint  was 
a  nuisance,  and  this  came  out  in  evidence. 

9368.  Will  you  be  good  enough  just  to  look  up  the 
question,  and  see  whether  you  could  furnish  the  Com- 
mission with  Professor  Faraday's  report,  if  there  is 
no  objection  on  the  part  of  the  authorities  ? — Yes.  I 
should  say  there  would  be  none,  if  it  could  be  found. 

9369.  (  Viscount  Midlcton.)  I  do  not  quite  under- 
stand this  plan.  Are  those  premises  the  refinery  {point- 
ing to  tlic  plan)  ? — Yes,  those  are  the  refinery. 

9370.  Does  it  stand  north-east  of  the  Mint  itself? 
—Yes. 

9371.  And  all  round  it,  I  suppose,  there  is  a  very 
dense  population,  is  there  not  ?  —  Yes,  Rosemary 
Lane,  now  Royal  Mint  Street,  runs  down  here 
{pointinff  to  the  plan). 

9372.  Those  premises  were  originally  held  by  the 


Mint,  and  are  leased  by  the  Mint  to  Mr.  Rothschild  ? 
—Yes. 

9373.  About  how  long  ago  ?— In.  1852. 

9374.  And  since  that  tiipe  is  there  reason  to  suppose 
that  any  of  the  modern  improvements  have  been 
adopted,  or  does  the  macliiuery  and  apparatus  remain 
very  much  about  the  same  as  it  was  when  it  was  taken 
over  ? — I  am  quite  unable  to  say. 

9375.  Can  you  speak  from  your  own  knowledge  as 
to  the  presence  of  a  sulphurous  atmosphere  in  the 
Mint  at  times  when  the  refining  is  going  on  ? — Yes. 
But  my  house  happens  to  be  situated  at  the  furthest 
point  from  the  refinery,  and  I  have  not  suffered  much 
inconvenience  myself. 

9376.  To  your  knowledge  have  there  been  com- 
plaints from  the  surrounding  neigiibourhood,  Rose- 
mary Lane  and  that  part,  of  sulphurous  fumes  arising 
from  the  refinery  ? — There  have. 

9377.  Is  it  not  a  fact  that  Mr.  Rothschild  has  been 
in  the  habit  of  dealing  very  liberally  with  the  people 
Avho  have  made  those  complaints  ?— I  cannot  say  from 
my  own  knowledge. 

9378.  And  that  whenever  compensation  has  been 
applied  for  there  has  never  been  any  practical  difficulty 
in  obtaining  it  ? — It  has  been  so  reported,  but  I  can- 
not say  from  absolute  knowledge. 

9379.  Do  you  think  that  complaints  would  have 
been  more  frequent  than  they  were,  had  not  that 
liberal  plan  been  adopted  ? — I  believe  so. 

9380.  Complaints  have  been  made  by  some  of  the 
officers  of  the  Mint  themselves,  have  they  not?— The 
former  resident  who  lived  in  a  house  close  to  the 
refinery  complained. 

9381.  And  no  difficulty  has  ever  been  made  about 
the  compensation  : — I  believe  not. 

9382.  So  that  we  might  expect,  of  course,  that  those 
applications  could  not  have  been  made  with  an  equal 
prospect  of  success  by  those  amongst  the  poorer  classes 
who  were  affected  by  the  general  state  of  the  atmo- 
sphere arising  from  those  fumes  ? — Perhaps  not. 

9383.  So  that,  substantially,  we  may  take  it  that 
we  should  have  heard  a  good  deal  more  about  it 
if  it  had  not  b(>en  for  the  liberal  manner  in  Avhich 
Mr.  Rothschild  has  dealt  with  the  complainants  ? — I 
venture  to  think  so. 

9384.  Do  you  consider  the  nitisance  which  is  thus 
occasioned  to  bo  upon  the  increase  or  upon  the  decrease, 
or  does  it  remain  much  as  it  was  ?— It  remains  much 
as  I  have  always  known  it. 

9385.  (^Chairman.)  How  far  will  those  vapours 
.which  are  of  a  noxious  character  travel  from  the 
refinery  ? — That  would  depend  entirely  upon  the 
height  of  the  chimney  from  which  they  were  dis- 
tributed. I  am  afraid  I  cannot  answer  that  question 
with  any  degree  of  accuracy. 

9386.  Has  the  compensation  of  which  yon  have 
spoken  been  given  in  money  ? — I  have  only  spoken  of 
that  as  a  report,  and  not  as  actual  knowledge.  It  is 
reported  so. 

9387.  The  compensation,  if  made  to  several  persons 
and  at  various  times,  is  likely  to  exceed  veiy  much 
the  cost  of  putting  up  better  apparatus,  is  it  not  ? — I 
do  not  think  that  such  cost  would  amount  to  much 
more  than  the  payments  as  compensation  for  articles 
injured. 

9388.  No  compensation  was  made  for  a  bad  night 
or  for  a  sore  throat  ? — I  slioidd  say  not. 

9389.  {3Ir.  Wilbraham  Egerton.)  Do  I  under- 
stand you  to  say  that  it  is  impossible  by  any  improved 
processes  entirely  to  prevent  any  noxious  fumes 
arising? — Their  emission  could  not  be  entii'ely  pre- 
vented, but  it  is  possible  to  modify  the  amount  of 
fumes  which  now  escapes. 

9390.  By  any  improved  process,  could  those  fumes 
be  rendered  so  innocuous  as  the  ordinary  sulphurous 
fumes  coming  from  coal  smoke  ? — I  believe  so. 

9391.  it  would  stand  on  the  same  footing  as  a 
heavy  discharge  of  coal  smoke  ? — Certainly. 
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  9392.  (  Chairman.)  You  are  medical  officer  of  health 

8  Mar.  1877.    ^j.  ^i^^  Whitechapel  district,  I  think  ?— Yes. 

9393.  Have  you  anything  to  tell  the  Commission 
with  reference  to  the  alleged  nuisance  arising  from  the 
premises  of  the  late  Sir  Anthony  de  Rothschild,  ad- 
joining the  Royal  Mint  ? — I  have,  since  the  year  1857, 
when  I  made  my  first  report,  complained  14  times  in 
my  published  quarterly  reports.  The  last  one,  I 
think,  was  in  1870. 

9394.  Those  are  reports,  are  they  not,  to  the  local 
authorities  ? — Yes. 

9395.  Who  is  the  local  authority  of  Whitechapel  ? 
—The  district  board  of  works. 

9396.  Have  they  taken  any  action  upon  your  re- 
ports P—Inspections  have  been  made  of  the  premises 
repeatedly,  and  I  have  suggested  various  alterations 
which  I  thought  would  mitigate  the  nuisance  arising 
from  them  ;  but  the  misfortune  is  this,  that,  being 
exempt  from  the  Nuisances  Removal  Act,  the  only 
course  of  proceeding  was  by  indictment ;  which,  being 
a  very  expensive  process,  and  the  difficulty  in  obtain- 
ing evidence  would  have  been  so  great,  I  thought  it 
would  not  be  desirable  to  proceed  in  that  way. 

9397.  Will  you  explain  what  the  nature  of  the 
nuisance  is  ? — The  nature  of  the  nuisance  is  the  escape 
of  sulphuric  acid  vapours  which  produces  a  most 
unpleasant  irritation  of  Ihe  throat,  and  occasions 
cough.  1  cannot  call  it  a  smell,  but  it  affiscts  the 
breathing  very  much  indeed.  In  passing  by  I  fre- 
quently used  to  cough,  and  it  irritated  the  chest  a 
good  deal ;  and  Avhen  I  went  into  the  premises  I 
could  scarcely  breathe  at  all,  and  was  glad  to  get  out 
again. 

9398.  Have  the  poorer  classes  of  people  about  there 
ever  complained  to  you  of  the  evil  effects  of  those 
nuisances  ? — Frequently  they  have  complained  of  the 
effects  that  they  produce  upon  them.  Their  clothes 
are  destroyed  %vhen  they  are  hanging  out  to  dry,  by 
the  condensed  acid  vapour  falling  upon  them. 

9399.  Have  you  ever  heard  of  their  getting  com- 
pensation for  their  losses  ? — I  have  heard  that  the 
late  Sir  Anthony  de  Rothschild  was  exceedingly 
liberal,  and  that  he  compensated  them  to  some  extent. 

9400.  Have  you  frequently  heard  of  such  com- 
pensations ? — Yes,  I  have  heard  of  them.  I  have  not 
seen  any  money  pass,  but  it  is  exceedingly  probable, 
and  I  firmly  believe  it. 

9401.  I  suppose  that  the  operation  of  these  causes 
is  always  more  or  less  at  work  on  furniture  and  other 
property  ? — Yes,  the  factory,  however,  is  not  always 
at  work. 

9402.  I  mean  that,  taking  one  year  with  another,  it 
is  much  the  same  thing  ? — No  ;  it  has  been  very  much 
mitigated  of  late.  I  believe  the  late  Sir  Anthony  de 
Rothschild  laid  out  a  great  deal  of  money  in  attempts 
to  abate  the  nuisance  since  my  first  complaint  was 
made  to  the  Board  of  Works  about  14  years  ago. 

9403.  Since  those  14  years  have  you  made  any 
report  against  them  ? — My  last  report  was  in  1870, 
but  the  nuisance  was  much  less  then  than  it  was 
before. 

9404.  Have  you  had  complaints  from  the  poor 
within  the  last  14  years  ? — Yes,  I  have. 

9405.  Are  you  speaking  of  an  existing  state  of 
things,  or  of  an  extinct  state  of  things  ? — Of  both, 
I  believe  one  great  reason  why  persons  have  not  com- 
plained is  that  they  find  it  almost  useless  to  try  to 
get  rid  of  the  nuisance  entirely,  and  therefore,  I 
believe,  they  have  ceased  to  complain.  Persons  in 
the  neighbourhood  have  often  complained  to  me  of 
the  nuisance,  and  recently  too. 

9406.  At  the  commencement  of  your  evidence  1 
assumed  that  you  were  giving  evidence  as  to  the 
existing  state  of  things,  and  as  you  went  on  you  in- 
formed me  that  the  nuisance  was  greatly  abated  14 
years  ago ;  what  we  want  now  is  evidence  as  to  the 
existing  state  of  things  ? — The  nuisance  still  exists  in 
a  modified  form,  but  is  not  so  bad  as  it  formerly  was. 

9407.  Is  it  still  sufficient  to  be  a  legitimate  cause  of 
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complaint  amongst  the  population  around  ? — Yes, 
certainly, 

9408.  As  affecting  their  health,  and  as  affecting 
their  property  also? — I  cannot  go  so  far  as  that, 
because,  in  consequence  of  the  difficulty  that  we  have 
had  in  proceeding  against  Sir  Anthony  de  Rothschild, 
I  have  ceased  to  interfere  in  the  matter,  as  it  is  per- 
fectly useless.  After  a  time  the  late  Sir  Anthony  de 
Rothschild  did  all  that  he  could  to  abate  the  nuisance, 
and  he  went  to  considerable  expense  about  it ;  but 
there  are  certain  things  in  those  premises  that  will 
always  occasion  a  nuisance,  unless  different  means 
altogether  are  adopted  ;  and  one  most  important  point 
is,  that  in  the  chamber  where  the  sulphuric  acid  is 
boiled  and  the  liquor  decanted,  there  are  windows  at 
the  top,  which  open,  I  suggested  that  those  windows 
should  be  closed  so  as  to  prevent  the  fumes  from 
getting  into  the  atmosphere;  but  the  reply  to  that 
was,  that  if  the  windows  were  shut  the  men  would  be 
suffocated, 

9409.  Have  you  brought  with  you  the  latest  report 
which  you  have  made  ? — No.  They  are  in  print,  and 
I  will  send  copies  of  them  to  the  Commission.  I  have 
made  no  report  since  1870. 

9410.  Have  things  remained  much  as  they  were 
since  1870  ? — I  have  stated  that  they  are  not  so  bad 
as  they  were  ;  but  whether  that  arises  from  any  im- 
proved process,  or  whether  it  arises  from  their  not 
being  so  constantly  at  work,  it  is  impossible  for  me  to 
say ;  but  the  fact  is  so. 

9411.  Have  you  any  other  nuisances  from  manufac- 
tories besides  those  arising  from  the  refineries  in  that 
district  ? — Yes,  but  we  have  very  much  mitigated 
them.  The  re-burning  of  animal  charcoal  was  a 
nuisance,  but  that  has  been  very  much  abated  by 
better  processes  being  adopted. 

9412.  Have  the  abatements  led  in  any  instances  to 
the  disappearance  of  the  manufacture  from  the  place  ? 
— Not  that  I  am  aware  of.  The  principal  ones  still 
exist. 

9413.  Do  the  manufactures  appear  to  be  less 
prosperous  than  they  were  before  the  better  processes 
were  adopted  ? — I  cannot  answer  that,  I  know,  as  a 
matter  of  fact,  that  the  sugar  trade  is  nearly  annihi- 
lated in  Whitechapel. 

9414.  Was  that  in  consequence  of  any  sanitary 
action  that  was  taken  ? — No,  not  in  consequence  of 
any  sanitary  action. 

9415.  My  questions  have  reference  entirely  to  sani- 
tary matters.  You  have  stated  that  there  have  been 
great  improvements  in  the  diminution  of  the  nuisances 
arising  from  manufactures,  aud  what  I  asked  you  jwas, 
whether  you  were  aware  that  the  manufacturers  them- 
selves had  suffered  in  their  interests  in  consequence  of 
the  introduction  of  such  improvements  ? — Not  that 
I  am  aware  of,  the  improvements  have  been  very 
great  in  many  of  the  manufactories,  and  some  have 
been  entirely  removed  ;  and  I  may  state  that  an 
additional  reason  why  the  proprietors  have  gone  away 
entirely  was,  that  we  threatened  proceedings  under 
the  old  Building  Act,  which  prevented  the  opening 
anew  of  any  premises  upon  which  blood-boiling  and 
bone-boiling,  and  businesses  of  that  description,  were 
carried  on ;  so  that  when  a  person  left  a  locality, 
which  was  the  case  in  two  or  three  instances,  I  inti- 
mated to  the  persons  who  came  in  their  place  that  they 
wotild  not  be  allowed  to  continue  the  same  business. 
Unfortunately  that  Act  became  repealed  by  recent 
legislation,  and  now  all  those  nuisances  are  under 
the  Metropolitan  Board  of  Works.  We  are  not  I'e- 
lieved  from  our  duties  in  pointing  out  the  nuisances, 
but  they  are  regulated  now  by  the  Metropolitan  Board 
of  Works. 

9416.  And,  as  I  gather  from  you,  that  has  not  been 
attended  on  the  whole  with  very  advantageous  results? 
— On  the  contrary,  we  got  them  away  entirely  under 
the  old  Building  Act,  but  now  if  they  obtain  a  license 
they  can  return. 

9417.  Less  than  five  minutes  ago  you  stated  that 
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you  informed  me  that  there  had  been  a  very  great  im- 
provement in  that  respect  ;  if  you  misunderstand  my 
question  will  you  say  so,  and  let  us  have  the  fact  ? — I 
am  speaking  now  of  the  nuisances,  such  as  bone- 
boiling,  &c.  In  the  first  place,  I  said  that  the 
nuisance  arising  from  burning  charcoal  has  very  much 
diminished.  We  have,  in  fact,  very  few  complaints 
arising  from  that  process  ;  but,  on  the  other  hand, 
we  have,  by  the  proceedings  which  we  took  some 
years  ago  under  the  old  Building  Act,  which  pro- 
hibited the  opening  anew  of  such  nuisances  as  bone- 
boiling,  and  nuisances  of  that  description,  got  rid  of 
them  entirely. 

9418.  There  is  an  existing  law  xmder  which  they 
cannot  be  opened  now  without  the  consent  of  the 
local  authority  ? — Yes,  but  formerly  they  could  not 
carry  them  on  at  all ;  it  was  prohibited ;  and  there 
was  no  occasion  to  appeal  to  any  power.  They  were 
prohibited  after  the  year  1874. 

9419.  Do  those  nuisances  exist  to  such  a  degree  as 
to  affect  the  health  and  comfort  of  the  population  ? — 
We  have  none  at  all  now  ;  all  the  bone-boilers  are 
gone. 

9420.  Then  you  are  absolutely  free  from  those  ? — • 
Yes. 

9421.  Was  the  disappearance  of  those  industries 


accompanied  by  any  suifering  on  the  part  of  the  work- 
ing population  ? — People  used  to  make  complaints  of 
the  nuisance. 

9422.  My  question  Avas  whether  the  disappearance 
of  those  industries,  and  which  you  say  had  such  a  good 
effect  upon  the  sanitary  state  of  the  neighbourhood, 
was  accompanied  by  any  suffering  upon  the  part  of 
the  working  population  ? — It  is  very  difficult  to  trace 
how  those  nuisances  affect  people. 

9423.  I  am  speaking  about  the  wages  and  employ- 
ment of  the  people  when  they  disappeared,  whether 
the  disappearance  of  those  processes  caused  any  suffer- 
ing on  the  part  of  the  population  ? — -I  cannot  answer 
that  question. 

9424.  {31r.  Stevenson.)  Have  you  seen  the  process 
at  work  in  Mr.  Alfred  de  Rothschild's  refinery  ? — I 
have. 

9425.  Were  the  metals  boiled  with  sulphuric  acid 
in  open  vessels  ? — I  think  some  were  boiled  in  closed 
vessels,  but  it  is  some  time  ago  now,  and  I  do  not 
exactly  remember.  It  was  not  my  particular  duty  to 
see  how  those  things  were  done.  I  do  not  profess  to 
be  a  chemist,  and  therefore  any  question  connected 
with  that,  I  think,  had  better  be  answered  by  persons 
who  are  skilled  in  the  processes  of  chemistry. 


J.Liddle,Esq., 
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8  Mar.  1877. 


The  witness  withdrew. 
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9426.  ( Viscount  3'Iidleton.)  You  are  the  rector  of 
Lambeth,  are  you  not  ? — Yes. 

9427.  And  have  been  so,  I  believe  for  many  years  ? 
— For  nearly  23  years. 

9428.  You  reside,  do  you  not,  close  to  the  Arch- 
bishop's Palace  ? — Yes';  my  house  overlooks  his  grounds. 

9429.  In  the  centre  of  your  own  parish  ? — Hardly 
the  centre  ;  it  is  nearly  the  centre. 

9430.  You  have  had  an  opportunity,  therefore,  of 
observing  the  effect  of  noxious  vapours  upon  the 
inhabitants  of  the  neighbourhood? — Yes. 

9431.  And  probably  you  have  had  some  experience 
of  them  in  your  own  person  ? — Yes,  I  have. 

9432.  Will  you  describe  to  the  Commission  what 
they  are  ? — It  is  always  a  very  difficult  question  to 
answer,  because  it  is  one  on  which  I  know  there  is  a 
very  great  variety  of  opinion,  especially  amongst 
medical  men,  chemists,  and  so  on.  Eut  I  should  say, 
first  of  all,  that  the  fumes  from  the  potteries  are 
singularly  disagreeable  ;  but  whether  they  are  de- 
structive of  health  I  am  not  prepared  to  say,  and 
whether  they  are  altogether  destructive  of  vegetable 
matter  I  am  not  prepared  to  say  ;  because  there  are 
so  many  contradictory  points,  and  so  many  other 
causes  at  work.  For  instance,  there  are  a  certain  number 
of  trees  in  the  Archbishop's  grounds  which  flourish 
extremely  well,  as  well  perhaps  as  in  any  part  of  the 
country.  Then  there  are  other  trees  which  perish 
immediately.  The  lime,  for  example,  will  stand  the 
smoke  of  London,  and  that  neighbourhood. 

9433.  Do  you  observe  these  fumes  at  any  particular 
season  ;  are  they  constant,  or  are  they  intermittent  ? — 
We  generally  have  what  is  called  the  salting-off  pro- 
cess in  the  potteries  on  Fridays,  It  takes  place  once 
a  AAieek,  generally  on  Fridays.  Then,  of  course,  if  the 
wind  is  in  my  direction,  we  and  all  the  people  living 
in  that  part  get  the  full  benefit  of  it.  I  am  speaking 
of  the  largest  factory  there,  which  is  Messrs.  Doulton's. 
The  rule  is,  I  believe,  to  salt  off  as  it  is  called  on 
Friday  ;  the  others,  I  believe,  do  it  at  different  times, 
but  Friday  is  the  great  day  when  we  have  the  most  of 
this  vapour. 

9434.  Do  you  find  that  they  have  been  within  the 
last  year  or  two  upon  the  increase,  or  upon  the  decrease  ? 
— I  am  told  that  the  amount  of  salt  which  is  used  is 
very  considerably  less  than  it  was  some  few  years  ago. 
They  have  Ibund  out  some  process  by  which  they 
can  reduce  the  quantity  of  salt  which  produces  the 
glazing  of  the  pottery. 

9435.  So  far  as  you  are  aware,  are  any  of  those 


works  to  which  you  allude  under  Government  inspec- 
tion ? — I  am  not  aware  that  ihey  are. 

9436.  Have  any  prosecutions,  to  your  knowledge, 
been  instituted  against  any  of  those  works  by  the 
local  board  ? — No,  because  I  think  there  is  no  Act 
which  touches  this  vapour.  For  smoke  there  is,  if 
the  smoke  is  generated  by  coal ;  then  they  are  lialde 
to  action  ;  but  this  is  not  defined  to  be  smoke,  and 
therefore  it  escapes  ;  it  is  not  produced  by  coal. 

9437.  Do  your  parishioners,  when  you  arc  visiting 
them,  make  any  complaints  to  yon  of  the  effect  of  those 
vapours  upon  their  health  and  comfort  ? — Those  living 
in  the  immediate  neighbourhood  suffer,  of  course,  very 
considerably,  because  it  produces  a  very  choking  sensa- 
tion, and  it  has  a  sort  of  acrid  taste  Avhich  is  very 
disagreeable.  Those  living  close  to  the  factories,  of 
course,  do  suffer  very  much  in  that  way,  but  whether 
they  suffer  in  health  is  a  question  v/hich  I  am  hardly 
prepared  to  answer.  As  I  was  saying  only  yesterday, 
I  do  not  suppose  that  in  any  part  of  London,  or  any 
part  that  I  have  ever  been  in,  will  you  find  more  aged 
people  than  yon  will  within  a  given  radius  of  my 
house.  And  when  the  bishop  and  others  have  come 
to  examine  our  schools,  they  have  been  particularly 
struck  with  the  healthy  appearance  of  the  children. 
That  is  a  fact,  of  course,  which  is  very  striking. 

9438.  (^Chairman.)  The  complaints,  I  suppose,  that 
have  been  made  to  you  have  been  rather  of  discomfort 
than  of  anything  else  ? — Yes,  of  the  discomfort  and 
the  dirt  which  it  occasions. 

9439.  Have  complaints  been  made  to  you  that  it  is 
injurious  to  their  property  in  any  way  ? — Yes,  in  that 
the  smoke  will  destroy  the  gilding  of  picture  frames, 
and  the  gilding  on  the  back  of  books,  and  it  sometimes 
has  thoroughly  destroyed  stones. 

9440.  Do  you  mean  the  Bath  stone? — The  stone 
on  my  chin-ch,  and  the  stone  on  the  Archbishop's 
Palace,  and  I  dare  say  the  stone  on  the  face  of  the 
Houses  of  Parliament.  There  is  not  a  figure  that  has 
got  a  nose  on  it,  or,  if  it  has,  at  a  touch  it  will  drop 
off. 

9441.  Can  you  trace  that  to  the  fumes  which 
proceed  from  the  works  at  Lambeth,  or  may  not  it  be 
due  to  causes  that  are  operating  everywhere,  such, 
for  instance,  as  the  escape  of  sulphuric  acid  from 
coal  ? — Yes  ;  I  am  avi^are  that  that  is  quite  an  open 
question  with  chemists. 

9442.  What  you  really  can  speak  to  is  the  dis- 
comfort ? — The  discomfort  and  the  annoyance.  At 
the  same  time,  I  think  it  is  only  due  to  say  this, 
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Bcv.  because  it  is  rather  awkward  for  a  clergyman  to 
J.  Lingham.  appear  against  his  parishioners,  particularly  those  for 
8  MaTTe--     w^'om  lie  has  great  respect.    I  am  quite  sure  of  this, 

 that  the  i^otters  are  most  anxious  to  do  anything  that 

they  possibly  can  to  mitigate  the  evil;  and  it  is  only  due 
to  JVIessrs.  Donltons  to  say,  that  in  the  last  three  or 
four  weeks  they  have  purchased  what  was  one  of  oiu- 
greatest  nuisances,  that  was  bone-boiling.  They  have 
purchased  three  quarters  of  an  acre  of  land  to  sweep 
that  otlier  nuisance  out  of  the  neighbourhood  alto- 
gether. 

9443.  Did  they  do  that  for  theii-  own  purposes,  and 
not  simply  for  the  purpose  of  health  ?—  I  understand 
from  one  of  the  firm  that  it  was  with  uo  intention  of 
building  more  kilns  on  that  land. 

9444.  They  did  it  entirely  from  philanthropic 
motives? — I  think  also  to  give  increased  accommo- 
dation to  the  labouring  classes,  because  the  houses 
about  there  are  very  poor. 

944.5.  How  long  have  you  been  rector  of  Lambeth  ? 
—It  will  be  23  years  next  August. 

9446.  AVithin  those  23  years  do  you  remember  any 
particular  time  of  aggravation  of  these  noxious  vapours 
arising  from  some  change  of  process  in  the  works  ?  — 
I  have  not  myself  heard  that  there  has  been  any 
increase,  but  of  course  I  have  not  observed  perhaps 
so  carefully  as  to  be  able  to  say  accurately. 

9447.  What  I  think  I  have  heard  is  that  the  pro- 
cess by  which  the  large  use  of  salt  was  made  at  the 
works  had  been  productive  of  a  very  great  aggra- 
vation of  the  mischief  that  did  exist  before  ? — -I  asked 
Mr,  Doulton  the  other  day,  the  head  of  that  firm  ; 
and  he  said,  that  so  far  from  there  being  a  greater 
amount  of  salt  used,  there  is  far  less  used  per  week 
now  by  them  tlian  there  was  some  few  years  ago. 

9448.  If  you  go  further  back  than  those  few  years 
mipht  there  not  hare  been  another  process  of  a  move 
innocuous  character  still  at  work  ? — I  should  think 
not;  there  has  always  been  the  s.ame  process  of  salt 
being  thrown  into  the  kiln  to  glaze  the  pottoy  ware. 

9449.  Is  it  or  is  it  not  a  fact  that  of  late  years 
there  has  been  a  considerable  increase  in  the  com- 
plaints of  the  amount  of  nuisance  ? — Yes. 

9450.  Has  that  increase  of  complaints  arisen  along- 
side with  the  diminution  of  the  nuisance  ? — No.  I 
think  it  has  arisen  froni  a  number  of  causes.  In  the 
first  place,  I  think  it  is  the  general  tendency  now  of 
all  the  people  who  can,  to  get  out  of  London,  and 
therefore  they  become  more  disaffected  with  the 
]ieighbourhood  in  Avhich  they  have  spent  their  lives, 
and  they  wonder  that  persons  can  remain  there  ;  tiicy 
Avonder  how  one  could  live  in  the  house.  To  which 
one  can  only  answer  that  if  one  was  always  thinking 
about  the  blast  of  the  whistle  of  the  railway  near  one's 
house,  and  the  smoke,  and  so  on,  life  would  be  a 
burtiien  that  one  couhl  not  bear,  and  therefore  one 
must  submit  to  these  things  tmtil  they  are  done  away 
with. 

9451.  {Earl  Percy.')  Have  you  any  alkali  works, 
properly  so  called  ? — No,  I  think  not ;  not  where  I 
live  ;  there  may  be  some  up  the  river  near  Vauxhall, 
but  I  do  not  know  anything  about  them. 

9452.  Are  there  any  boneboilers  left? — No;  there 
are  no  boneboilers  left  ;  the  last,  happily,  are  just 
removed. 

9453.  Are  the  potteries  the  only  worlis  which  yoit 
complain  of? — No.  We  have  a  candle  factory,  which 
is,  1  must  say,  a  very  great  nuisance ;  but  that  is 
nearer  to  us  even  than  the  potteries,  and  in  very  hot 
weather  the  smell  from  that  which  fills  one's  house  is 
vei'y  noxious,  and  very  depressing  to  health,  and  very 
offensive.  I  have  often  had  reason  to  comijlain  to  the 
owners  of  the  factory,  and  they  have  always  very 
civilly  done  whnt  they  could.  They  very  often  say  it 
arises  from  the  carelessness  of  the  Avorkmen,  who 
perhaps  open  things  which  ought  to  be  closed  ;  but 
that  is  a  very  serious  nuisance. 

9454.  Is  it  more  at  night  than  in  the  day  time  ? — 
I  have  noticed  it  principally  at  7  o'clock  in  the 
evening  in  going  to  church  on  week  days.  The  late 
proprietor,  who  made  considerable  efforts  to  improve 


the  factory,  requested  me,  Avhenever  it  was  very 
offensiA'e,  just  to  put  down  the  day  and  the  hour  ; 
which  I  always  did,  and  sent  it  to  him  ;  and  when 
investigated,  it  Avas  found  very  often  to  be  caused  by 
the  carelessness  of  the  workmen. 

9455.  Is  that  a  A'apour  Avhich  is  pei'ceptible  to  the 
eye  ?-~No  ;  it  comes  np  the  drains,  and  it  permeates 
the  air,  and  I  am  always  obliged  in  the  hot  weather  to 
have  every  window  in  my  house  shut,  even  when  the 
thermometer  may  be  at  94°.  If  any  one  Avere  to  go 
there  during  the  time  of  its  prevailing,  I  am  sure  they 
Avould  be  able  to  sympathise  with  us  all  upon  that  point. 

9456.  Are  there  any  other  candle  works  ? — We 
stand  between  two  of  them ;  one  is  very  near  to  me, 
and  the  other  is  about  a  quarter  of  a  mile  or  less 
than  that,  so  that  Ave  get  the  double  blast,  fore  and 
aft. 

9457.  {3Ir.  Wilbraham  Egerton.)  Do  you  knoAV 
whether  the  population  of  Lambeth  has  increased 
round  the  Avorks  ? — No;  it  has  diminished;  but  that 
has  arisen  from  the  embankment  having  pulled  down 
a  number  of  very  wretched  little  courts  and  alleys. 

9458.  Did  the  population  come  to  the  AVorks,  or  the 
works  to  the  population  ? — I  should  suppose  that  the 
potteries  Avere  originally  in  London,  and  they  were 
remoA^ed  out  of  London  into  the  country,  which 
Lambeth  Avas  at  that  time,  and  therefore  the  workmen 
went  to  the  works.  At  present  there  are  about  1,000 
families  dependent  upon  the  Avorks. 

9459.  And  of  course  they  form  the  population  in 
the  immediate  vicinity  ? — Yes,  most  of  them  towards 
Vauxhall, 

9460.  Do  you  advocate  the  removal  of  those  works, 
as  being  incompatible  with  the  comfort  and  health  of 
the  population  around  ? — Of  course,  if  it  Avere  merely  a 
question  of  comfort,  I  should  say  so,  most  assuredly. 
But  it  becomes  a  grave  question,  what  is  to  become  of 
the  5,000  people  who  are  mainly  dependent  upon  those 
Avorks,  because  those  1,000  families  would  represent 
5,000  people ;  and  now  that  they  haA'e  got  a  very  im- 
portant new  branch  of  trade,  the  Fine  Art  Department, 
they  produce  some  of  the  most  beautiful  things  that 
have  ever  been  seen  in  the  Avay  of  fine  arts  ;  and  they 
employ  about  100  ladies  and  boys,  and  so  on, 

9461.  I  suppose  that  in  this  fine  art  manufacture 
they  do  not  employ  the  same  amount  of  salt  glaze  as 
they  would  in  the  larger  and  coarser  tiles  or  course 
pottery  ? — No ;  they  use  much  smaller  kilns.  Of  course 
that  is  a  work  of  modern  date,  and  it  is  developing 
very  considerably. 

9462.  Therefore,  to  that  extent  for  that  particular 
branch  that  you  allude  to,  the  nuisance  would  be  inap- 
j)reciable  ? — I  should  say  that  no  one  could  complain 
of  it. 

9463.  Have  you  observed  that  the  trees  on  the  em- 
bankment have  been  specially  affected  of  late  years 
opposite  the  Lambeth  potteries  ? — I  may  mention  a 
very  curious  circumstance  which  I  Avent  into  this 
morning.  Supposing  this  book  on  the  table  before  me 
represents  Lambeth  Bridge,  Avhich  is  close  to  Lambeth 
church  and  palace,  the  trees  in  a  westerly  direction 
towards  Vauxhall,  they  say,  have  been  destroyed  by  the 
vapour,  whilst  those  which  are  on  the  east  side  flourisli 
as  Avell  as  they  do  along  the  embankment  on  this  side  of 
the  Avater.  The  Metropolitan  Board  favors  us  with  a 
very  large  crop  of  sunfloAvers,  Avhich  seem  to  flourish 
extremely  well;  so  that  while  the  trees  on  the  one  side 
are  said  to  be  destroyed,  which  I  think  is  rather  ques- 
tionable, the  trees  on  the  other  side  are  very  flourishing, 
and  are  groAving  extremely  Avell,  as  also  are  the  shrubs 
and  floAvers  in  the  garden  which  adjoins  them. 

9464.  Would  that  point  to  the  vegetation  immediately 
under  the  works  not  being  affected  by  the  fumes,  the 
fumes  being  carried  over  to  a  greater  distance  ? — But 
they  are  so  very  near,  because  the  trees  on  the  eastern 
side  would  be  just  in  a  line  with  the  trees  in  the  Arch- 
bishop's grounds.  Some  of  my  trees  that  I  have  in 
front  of  my  house  sufter,  but  those  on  the  eastern  side 
do  not  seem  at  present  to  suffer  at  all. 

9465.  Were  those  bone  and  manure  works  thatwex'e 
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there  formerly  a  nuisance  to  you  ? — A  very  great 
nuisance,  especially  in  hot  weather. 

946S.  Was  it  simply  offensive,  or  was  there  any 
chemical  smell  from  them  ? — I  do  not  know  that  I  can 
describe  it  but  as  being  something  intensely  disgusting. 
I  am  not  a  chemist. 

9467.  In  fact  the  general  character  of  the  works  is 
of  an  offensive  nature  rather  than  actually  prejudicial  to 
health  ? — That,  I  say,  is  a  medical  question ;  but  I  cannot 
conceive  any  one  feeling  very  well  who  inhales  that  sort 
of  atmosphere. 

9468.  Is  the  smell  from  the  candle  works  a  smell  of 
oil,  or  Avhat  is  it? — I  think  the  candles  are  mainly 
made  of  palm  oil  and  other  substances,  and  I  believe 
arsenic  is  used,  but  I  am  not  sure.  However,  it  is 
extremely  offensive,  especially  in  hot  weather  and  in 
those  days  when  the  air  is  very  heavy  and  the  smell 
cannot  escape. 

9469.  Do  you  think  that  that  is  a  class  of  works 
which  ought  to  be  located  in  the  middle  of  a  dense 
population  r — I  should  say  not,  certainly. 

9470.  I  suppose  it  would  be  a  class  of  works  Avhich 
might  be  located  anywhere  without  any  prejudice  to 
the  manufacture  ? — I  think  so. 

9471.  Do  they  employ  a  lai-ge  number  of  hands  ?  — 
I  do  not  know.  There  are  two  factories  belonging  to 
the  same  firm,  Messrs.  Field,  so  that  I  suppose  they 
do  employ  a  good  number,  but  1  cannot  say  exactly. 

9472.  Has  any  compensation  ever  been  given  for 
any  nuisance,  or  damage  done  to  vegetation  ? — I  have 
ijever  heard  of  it,  or  of  any  application. 

9473.  Has  no  attempt  been  made  to  get  an  injunc- 
tion against  those  works  ? — No.  I  think  a  few  years 
ago  the  vestry  were  moved  lo  take  action  against  the 
candle  factory,  and  the  proprietors  made  a  considerable 
outlay  in  improving  the  works,  and  they  brought 
them,  as  they  thought  then,  to  the  minimum  point  of 
evil. 

9474.  Have  the  vestry  since  that  taken  no  action  ? 
— I  have  not  heard  of  it. 

9475.  {Chairman.)  You  say  "  as  they  thought 
then  ;"  was  there  any  real  practical  and  lasting  im- 
provement ? — Yes  ;  I  think  the  nuisance  is  less  than 
it  was.  Still  we  have  got  more  than  enough  now,  but 
it  is  less  than  it  was  some  few  years  ago. 

9176.  Wilhraham  Egerton?)  In  fact,  do  you 

advocate  the  removal  of  the  works  altogether  ? — I 
suppose  any  one  would  who  smelt  them. 

9477.  {Professor  Ahcl.)  Are  not  those  very  old 
esfablished  candle  factories  in  Lambeth  ? — I  am  not 
able  to  say. 

9478.  You  now  only  complain  of  those  two  candle 
factories  and  the  potteries  ? — Yes. 

9479.  You  have  no  tallow  inciters  in  the  neighbour- 
hood, have  you  ? — No,  I  think  not.   We  had,  connected 


with  the  bones,  soap-boiling,  but  that  has  gone  away  Rev. 
Avith  the  bones.    It  was  very  offensive  while  it  lasted.     J-  Lingham. 

9480.  In  former  years,  when  you  first  came  to   

Lambeth,  there  were  several  bone-boilers  were  there  ^  1877. 
not  ? — Yes,  a  considerable  number. 

948L  You  speak  of  the  stone  of  the  church  and  the 
palace  and  the  Houses  of  Parliament  being  especially 
affected  ;  have  you  noticed  that  to  be  particularly  so  of 
late  years  ? — Yes,  I  think  it  has  increased. 

9482.  I  would  ask  you  whether  that  is  the  case, 
especially  with  regard  to  your  church  ? — Yes. 

9483.  Your  are,  perhaps,  not  aware  that  a  Com- 
mittee appointed  by  Parliament  examined  into  the 
question  of  the  injury  done  to  the  stone  of  the  Houses 
of  Parliament  some  years  ago  ? — Yes,  I  have  heard 
of  it. 

9484.  And  that  the  injury  which  the  stone  there 
suffered  was  specially  traced  to  the  character  of  the 
particular  class  of  stone  used  rather  than  to  any  special 
influence  of  the  pottery  vapour  ? — Yes. 

9485.  {Admiral  Ilornbi/.)  You  have  spoken  of 
Friday  as  being  the  salting  day  at  Messrs.  Doultons. 
On  other  days,  when  that  salting  is  not  going  on,  are 
you  comparatively  or  entirely  free  from  any  nuisance 
from  Messrs.  Doultons  works  ? — Yes,  I  think  so. 

9486.  Are  there  other  potteries  there  as  well  as 
Messrs.  Doultons  ? — Yes  in  my  immediate  neighbour- 
hood there  are  now  three  firms. 

9487.  I  suppose  that  probably  their  salting  days 
are  different  from  Messrs.  Doultons  ? — Yes ;  but  I 
am  inclined  to  think  that  Friday  is  the  main  day  for 
the  work. 

9488.  Then,  so  far  as  the  potteries  go,  on  other 
days  you  are  comparatively  free  from  a  nuisance  ? — 
Quite  so. 

9489.  When  you  speak  of  a  less  nuisance  latterly, 
are  you  aware  whether  any  new  patent  has  been 
adopted  by  Messrs.  Doulton  for  preventing  damage 
from  that  salting: — No.  I  think  Mr.  Doulton  told 
me  himself  that  it  arose  from  there  being  a  much  less 
quantity  of  salt  used.  He  said  that  some  eminent 
chemist  had  suggested  a  plan  some  three  or  four 
years  ago  by  which  they  could  reduce  the  salt  very 
considerably. 

9490.  When  you  spoke  of  the  damage  done  to  your 
house,  you  spoke,  I  think,  of  the  effect  upon  the  gild- 
ing of  pictures,  and  the  binding  of  books  ;  has  it  any 
effect  on  the  paint  of  the  house,  do  you  think  ? — Yes, 
I  think  it  requires  us  to  renew  our  painting  more 
frequently  than  is  agreeable. 

9491.  And  are  your  plate  and  things  of  that  sort 
injured  ? — Yes,  the  plate  is  very  perceptibly  affected  ; 
it  becomes  yellow  very  shortly. 

9492.  {3Ir.  Stevenson.)  Do  you  find  the  window 
blinds  decay  sooner  than  they  used  ? — ^Yes,  we  do  ;  and 
the  woodwork,  I  think,  seems  to  decay  too. 


The  witness  withdrew. 


9493.  ( Viscou7it  Midleton.)  You  are  a  medical 
man  practising  in  Lambeth,  are  you  not  ? — Yes. 

9494.  Where  you  have  been  residing  for  many 
years  ? — Yes. 

9495.  You  are,  I  believe,  the  medical  attendant  to 
the  present  Archbishop? — To  his  Grace's  family. 

9196.  And  you  have  been  the  medical  attendant  of 
previous  archbishops  ? — Yes. 

9497.  Therefore  you  are  thoroughly  acquainted  with 
the  locality  ? — Yes. 

9498.  You  are  also  a  magistrate,  I  think,  of  the 
county  of  Surrey  ? — ^Yes. 

9499.  Did  you  with  this  knowledge  of  the  subject 
address  a  letter  in  the  spring  to  the  President  of  the 
Local  Government  Board  ? — I  did. 

9500.  Was  that  letter  to  complain  of  the  nuisances 
arising  from  the  noxious  vapours  in  Lambeth? — Yes. 

9501.  ViTc  have  heard  from  Mr.  Lingham  that  one 
of  the  principal  sources  of  these  nuisances  is  Messrs. 
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do   you  agree  with  him  ? 


Doultons  pottery  ;  do  you  agree  with  him  ? — The 
potteries  generally. 

9502.  Are  there  any  other  potteries  besides  Messrs. 
Doultons  in  Lam.beth  ? — Yes,  there  are  three  or  four, 
the  principal  being  Messrs.  Doultons  and  IMessrs. 
Stiffs. 

9503.  But  the  potteries,  I  fancy,  are  not  the  only 
nuisance  of  which  you  have  to  complain,  are  they  ? — 
No,  they  are  not. 

9504.  What  else  would  you  mention  ?~The  candle 
works,  and  the  manure  wharves,  and  the  dust  yards. 

9505.  Then  there  are  three  classes  of  nuisances 
which  you  consider  affect  the  comfort  and  the  health 
of  the  inhabitants  in  the  parish  ? — Yes. 

9506.  Will  you  take  the  potteries  first,  and  describe 
to  the  Commission  what  is  the  character  of  the  evil 
from  which  you  suffer? — The  evil  from  which  we 
suffer  is  from  the  evolution  of  acid  vapour. 

9507.  Is  that  muriatic  acid  vapour  ? — Yes,  it  is 
muriatic  acid  vapour  from  the  potteries,  which  is 
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C.  Collambell,  more  or  less  destructive  to  everything  witli  which  it 
Esq.,        comes  in  contact,  the  acid  vapour  is  also  prejudicial 
F.E.C.S.      to  health. 

9508.  Is  that  vapour  constantly  evolved,  or  is  it 
8    ar.  1877.    ^^^^  when  certain  processes  of  manufacture  are  going 

on  ? — Only  when  certain  processes  of  manufacture  are 
going  on. 

9509.  Is  it  the  glazing  process  to  which  you 
attribute  it  ? — I  believe  so. 

9510.  Does  that  vapour  travel  to  any  distance  from 
the  works  ? — A  considerable  distance ;  certainly  more 
than  a  quarter  of  a  mile. 

9511.  And  what  are  the  eifects  of  that  vapour  as 
you  observe  them  upon  the  persons  and  things  vrith 
which  it  comes  in  contact  ? — With  regard  to  persons, 
it  depends  upon  the  state  of  health  and  the  soundness 
of  the  man  who  breathes  it.  Those  who  are  suf- 
fering at  all  with  irritation  of  the  air  passages  of  the 
lungs  feel  it  the  most.  It  produces  a  sensation  of 
opj)ression,  irritation,  and  cough. 

9512.  Have  you  noticed  that  this  vapour  is  more  or 
less  prevalent  than  it  was,  say  a  couple  of  years  ago  ? 
— No,  I  do  not  think  it  is  more  or  less. 

9513.  I  mean  do  the  people  in  the  neighbourhood 
suffer  more  or  less  than  they  did  a  few  years  ago  ? — 
I  think  there  is  about  as  much  evolved  now  as  then. 
Some  days  we  have  a  great  deal  more  than  others, 
depending  upon  the  state  of  the  atmosphere  and  the 
direction  of  the  wind. 

9514.  My  question  had  reference  to  the  general 
prevalence  of  it.  You  have  been  a  resident  at  Lam- 
beth for  many  years  ;  do  you  think  that  within  the 
last  year  or  two  there  has  been  a  greater  prevalence  of 
this  acid  vapour,  taking  the  whole  year  together,  or 
that  there  has  been  any  improvement? — No,  I  do  not 
think  there  has  been  any  improvement. 

9515.  Turning  from  the  potteries  to  the  next  works 
which  you  mentioned,  the  candle  works,  what  is  the 
character  of  the  nuisance  that  proceeds  from  them  ? — 
From  the  candle  works  we  have  a  most  oppressive  and 
sickening  vapour  ;  the  air  becomes  impregnated  with  it. 

9516.  Can  you  give  it  any  chemical  name  ? — No.  I 
should  say  that  I  believe  it  is  the  refuse  product  of 
the  distillation,  but  you  will  have  that  better  from 
a  chemical  authority. 

9517.  Is  it  constant  or  intermittent  ? — It  is  very 
slightly  intermittent.  We  have  a  great  deal  of  it  at 
night,  and  we  are  annoyed  by  it  more  or  less  almost 
all  day,  for  I  have  watched  it  very  closely  indeed. 

9518.  Is  it  that  peculiar  odour  which  we  perceive 
when  travelling  by  the  South-western  Railway 
between  Vauxhall  and  Waterloo  ? — Yes,  it  is. 

95 1 9.  And  which  arises  from  the  candle  works  ? — 
Yes.  It  is  most  depressing,  and  people  complain  of  it 
infinitely  more  than  they  do  of  the  potteries. 

9520.  To  what  extent  do  you  find  the  eflTect  of  that 
vapour  to  be  upon  your  patients  ? — Extremely  depres- 
sing and  nauseating.  I  hear  that  the  children  at  a 
girls  school  which  is  immediately  contiguous  are 
frequently  faint  and  sick. 

9521.  Can  you  distinguish  any  specially  deleterious 
result  of  those  vapours  as  apart  from  the  acid  gases 
from  the  potteries  ;  is  it  productive  of  any  special 
forms  of  illness  ?  —  Only  that  of  oppression  and 
exhaustion,  and  that  feeling  of  depression  which 
comes  over  people  when  they  inhale  it.  They  are 
obliged  to  shut  their  windows,  and  they  feel  that  they 
want  fresh  air  and  cannot  have  it. 

9522.  We  now  come  to  the  third  head.  What  is 
tlie  character  of  the  nuisance  arising  from  the  manure 
wharves  and  the  dust  yards  ? — The  nuisance  which  is 
complained  of  to  me  there  is  the  horrible  stench. 

9523.  That  nuisance,  I  suppose,  is  felt  most  in  hot 
Aveather  ? — It  Avould  be  felt  more  in  hot  weather,  but 
it  is  very  much  felt  now. 

9524.  Are  you  aware  whether  any  steps  have  been 
taken  to  obviate  those  nuisances  by  legal  proceedings  ? 
— No,  I  am  not.  So  far  as  the  police  are  concerned,  I 
have  reported  the  smoke  from  the  candle  works  con- 
tinually, but  they  take  no  notice  of  it  at  all.  I  have 
called  the  attention  of  police  constables  to  it  when 


on  duty,  and  given  notice  at  the  police  station,  but 
still  it  has  ended  in  no  result. 

9525.  Have  any  complaints  been  made  to  the  local 
inspector  of  health  ? — Yes. 

9526.  Has  he  been  able  or  deemed  it  advisable  to  take 
any  proceedings  in  consequence  of  those  complaints  ? 
— No,  I  think  not. 

9527.  You  state  that  the  complaints  made  are  very 
general,  but  that  there  is  a  disinclination  to  come 
forward  to  complain,  arising  probably  from  people  not 
wishing  to  be  on  bad  terms  with  their  neighbours  ; 
is  that  so  ? — I  believe,  of  course,  that  the  persons 
employed  on  the  works  would  be  unwilling,  but  all 
the  people  in  the  neighbourhood  are  of  one  opinion 
upon  the  subject.  You  might  have  many  more  wit- 
nesses to-day  if  required. 

9528.  Speaking  from  many  years  experience  of  that 
locality,  do  I  understand  you  to  be  of  opinion  that  the 
combined  effects  of  those  vapours  which  you  have  de- 
scribed are  decidedly  deleterious  to  the  health  of  the 
locality  or  not  ? — They  would  be  decidedly  deleterious 
to  many. 

9529.  I  suppose  that  they  would  be  specially  so  in 
certain  complaints  ? — Yes.  I  look  upon  the  emanations 
from  the  candle  works  as  being  far  more  prejudicial 
than  those  from  the  potteries,  because  they  are  so  very 
constantly  at  work  and  the  effect  is  so  extremely  de- 
pressing to  any  one  who  is  ill. 

9530.  Are  you  aware  whether  a  result  of  those 
vapours  has  been  to  cause  any  families  to  remove  from 
the  locality  ? — I  cannot  say  exactly.  Nobody  would 
stay  there  if  they  could  possibly  help  it  ;  I  am  quite 
sure  of  that.  They  are  glad  to  get  away  from  the  neigh- 
bourhood. 

9531.  Do  you  consider  that  it  makes  any  difference 
in  the .  value  of  house  property  there  ? — I  think  it 
would.  I  think  that  if  those  nuisances  were  removed 
the  house  property  in  the  immediate  neighbourhood 
would  be  improved. 

9532.  Do  you  happen  to  know  when  those  works 
were  established  ? — No.  The  pottery  works  have  been 
in  existence  in  Lambeth  for  a  very  great  number  [of 
years,  but  the  candle  works  are  of  more  recent  date. 
Certainly  the  nuisance  of  the  candle  works  has  origi- 
nated within  the  last  20  years.  I  am  there  perhaps 
going  beyond  the  mark.  I  should  say  the  great 
nuisance  of  which  we  complain  has  not  been  in  ex- 
istence more  than  12  or  14  years. 

9533.  Then  they  were  established  practically  when 
there  was  a  very  considerable  population  surrounding 
the  site  upon  which  they  were  constructed  ? — Yes,  the 
candle  works  certainly  were. 

9534.  ( Chairman.)  The  last  witness,  the  rector  of 
Lambeth,  stated  that  he  was  unable  himself  to  observe 
any  effects  upon  health,  that  the  population  generally 
appeared  to  be  a  healthy  one,  and  that  the  children 
were  remarkably  healthy.  How  do  you  reconcile  that 
statement  with  your  statement,  that  the  health  of  the 
district  is  affected  by  those  vapours  ? — I  do  not  entirely 
agree  with  our  rector.  The  immediate  effect  of  those 
acid  vapours  is  upon  people  who  are  weak  in  the  chest. 
The  other  vapours  oppress  them  generally,  whether  in 
good  health  or  in  bad  health  ;  of  course  in  bad  health 
in  proportion  they  would  suffer  more. 

9535.  Would  you  say  that  the  effect  is  to  aggravate 
the  case  of  those  who  are  already  in  ill  health,  and  to 
predispose  those  who  are  in  better  health  to  illness  ? — • 
Yes,  I  do. 

9536.  You  said  that  you  thought  the  candle  works 
were  specially  prejudicial ;  what  is  the  nature  of  the 
vapour  evolved  in  the  making  of  candles  ? — I  do  not 
know. 

9537.  You.  mentioned  also,  as  a  special  source  of 
annoyance,  the  existence  of  manure  wharves  along  the 
river  side.  The  Commission  are  not  specially  charged 
with  dealing  with  those  sort  of  nuisances,  but  the 
powers  given  by  the  Public  Health  Act  appear  to  be 
very  large  and  sufficient  for  this  purpose.  Are  you 
aware  whether  the  local  authorities  have  put  them  in 
force  or  not  ? — No,  T  do  not  think  they  have. 

9538.  Will  you  allow  me  to  read  to  you  the  49th 
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section  of  the  Public  Health  Act,  1875  : — "  Where  in 
"  any  urban  district  it  appears  to  the  inspector  of 
"  nuisances  that  any  accumulation  of  manure,  dung, 
"  soil,  or  filth,  or  other  offensive  or  noxious  matter, 
"  ought  to  be  removed,  he  shall  give  notice  to  the 
"  person  to  whom  the  same  belongs,  or  to  the  occupier 
"  of  the  premises  whereon  it  exists,  to  remove  the 
"  same,"  and  so  forth.  This  is  a  general  Act,  which 
does  not  apply  to  London ;  but  are  you  aware  whether 
there  does  not  exist  a  similar  power  in  the  Acts  which 
regulate  the  health  of  the  metropolis  ? — I  am  not 
aware. 

9539.  You  spoke,  I  think,  just  now,  of  the  black 
smoke  that  escapes  from  the  chimneys  of  those  manu- 


factories ? — No,  not  of  the  black  smoke  ;  the  smoke  C, 
coming  from  the  potteries  is  white. 

9540.  Which  is  the  smoke  to  which  you  called  the 
attention  of  the  police  unsuccessfully  ? — From  the 
candle  works. 

9541.  You  are  aware,  perhaps,  that  the  police  have 
no  power,  except  over  the  black  smoke  ? — I  suppose 
that  was  the  reason  why  they  did  not  interfere. 

9542.  {Mr.  Stevenson.)  At  what  level  above  the 
street  is  this  muriatic  acid  discharged  from  the  kilus  ? — 
From  the  top  of  the  kiln.  T  can  hardly  say  off-hand ; 
I  suppose  it  would  be  about  30  to  40  feet  ;  but  it  is 
so  very  heavy  that  it  comes  over  and  falls  at  once,  and 
is  taken  up  by  the  moisture  of  the  atmosphere. 


CoUamhcll, 

Esq., 
F.R.C.S. 

8  Mar.  1877. 


The  witness  withdrew. 


His  Grace  thk  Archbishop  of  Canterbitry  examined. 


9543.  {Chairman.)  Will  your  Grace  be  good  enough 
to  state  consecutively,  without  the  intervention  of 
questions,  what  is  the  nuisance  of  which  you  are  here 
to  complain,  as  it  affects  the  inhabitants  of  Lambeth  ? 
— The  one  great  nuisance  under  which  we  suffer  is 
from  the  potteries.  I  have  here  a  portion  of  the  stone 
of  Lambeth  Palace  {jjvoducing  the  same),  which  cer- 
tainly wears  away  in  an  extraordinary  manner,  from 
the  disengaging,  as  I  understand,  of  this  muriatic  acid, 
which  is  said  to  be  disengaged  upon  the  process  of  the 
salt  being  thrown  on  the  red-hot  pottery  in  order  to 
glaze  it,  I  believe.  The  I'esult  of  that  is,  that  at 
certain  times,  or  rather  at  uncertain  times,  there 
comes  over  the  whole  neighbourhood  a  thick  white 
vapour,  which  lasts  perhaps  for  half  an  hour  or  an 
hour ;  but  during  the  time  that  it  is  there,  the  Avhole 
neighbourhood,  and  especially  our  grounds,  are  ren- 
dered almost  uninhabitable.  If  you  are  in  the  house 
you  must  shut  all  the  windows  in  order  to  prevent  the 
house  being  filled  with  this  noxious  vapour,  And  if 
it  does  get  into  the  house,  which  it  does  even  in  spite 
of  shutting  the  windows,  whatever  it  touches  of  a 
particular  sort  of  things  is  immediately  injured  by 
it.  For  example,  steel :  if  the  knives  and  forks  are 
lying  on  a  table  at  the  time  that  this  vapour  comes  in, 
before  you  can  make  use  of  them  they  are  all  rusted. 
The  vapom-  has  also  a  most  deleterious  effect  on  the 
bindings  of  books,  and  they  gradually  rot  away,  and 
also  all  ornaments  in  the  house,  of  course,  suffer  very 
much.  But  the  most  marked  effect  is  that  which  is 
produced  on  steel,  which  in  the  course  of  a  very  short 
time  is  made  to  corrode  from  the  presence  of  this 
vapour. 

9544.  Are  those  emissions  of  vapour  more  sensibly 
felt  on  certain  days  and  at  certain  hours  than  at  others  ? 
— I  am  told  by  people  who  have  been  long  there,  espe- 
cially by  the  porter,  who  has  been  there  ever  since 
Archbishop  Howley's  time,  that  formerly  it  used  to  be 
on  certain  days,  but,  now  that  the  works  have  increased, 
it  is  far  more  frequent  than  it  used  to  be.  There  may 
be  certain  things  which  are  rather  difficult  to  calcu- 
late, and  you  cannot  know  exactly  Avhen  this  vajjour 
is  going  to  be  discharged  upon  the  neighbourhood. 
Of  course  I  do  not  know  whether  it  is  injurious  to 
health  or  not,  but  it  must  have  some  effect  upon 
health  ;  it  must  either  do  good  or  do  harm.  It  is  im- 
possible that  such  vapour  as  that  getting  into  the 
lungs  can  have  no  effect. 

9545.  Have  you  observed  any  special  effect  upon 
the  inmates  of  your  household,  when  people  were 
suffering  from  sore  throats  or  anything  of  that  sort  ? 
— No,  I  cannot  say  that  I  have.  We  have  been  very 
healthy  ;  but  it  must  be  remembered  that  we  ourselves 
do  not  reside  there  very  long.  How  it  would  be  if  we 
were  staying  there  all  the  year  round  I  cannot 
possibly  say  ;  but  the  poor  people  who  live  in  the  small 
courts  must  spend  the  greater  part  of  their  lives  under 
the  effects  of  this  vapour.  This  vapour  is  discharged 
from  those  pottei'ies  straight  into  the  air,  laying  low 
down.  There  is  no  chimney  to  carry  it  away.  It  is 
always  answered,  when  you  ask  why  they  do  not  have 
tall  chimneys  which  would  carry  the  vapour  away,  that 
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there  is  great  difficulty  in  getting  the  amount  of  heat 
required  if  you  have  a  high  chimney.  I  should  have 
thought  that  if  there  was  a  will  to  diminish  the 
nuisance,  there  might  be  a  way  found  to  do  it. 

9546.  Mr.  Lingham  was  of  opinion  that  there  had 
been  some  diminution  of  the  nuisance  of  late  years ; 
has  your  Grace  observed  any  ? — Not  the  slightest. 
I  should  have  thought  quite  the  reverse.  My  servants 
certainly  say  that  it  has  increased  very  much  indeed 
since  they  first  remember  it.  The  porter,  who  has 
been  there,  as  I  said,  from  Archbishop  Howley's 
time,  says  that  it  is  much  greater  than  it  used  to 
be  formerly.  There  is  not  the  slightest  diminution 
that  I  can  perceive.  We  stand  peculiarly  in  the  way 
of  it ;  it  goes  with  the  wind. 

9547.  What  distance  is  the  Palace  from  the  works  ? 
— One  of  the  works  it  would  take  five  minutes  to 
walk  to,  I  suppose.  Of  course  it  depends  upon  the 
wind.  If  the  wind  is  blowing  it  on  our  neighbours, 
we  have  the  advantage  of  being  free  from  it;  but 
when  it  is  blowing  in  our  direction  we  have  the  benefit 
of  it. 

9548.  Are  there  any  other  works  besides  potteries 

from  which  the  inhabitants  of  Lambeth  suffer?  

There  is  a  candle  factory,  which  is  more  disagreeable 
perhaps  than  the  potteries.  The  potteries,  I  would 
observe,  give  out  a  very  thick  vapour,  as  if  salts  were 
held  to  your  nose,  which,  of  course,  you  do  not  want 
to  have  done ;  and  it  cannot  possibly  be  perfectly  inno- 
cuous, it  must  have  some  effect.  But  that  is  nothing 
to  the  atrocious  smells  which  are  produced  by  the 
candle  factory,  Avhich  I  should  have  thought  must  be 
injurious.  It  cannot  possibly  be  to  the  advantage  of 
anybody  to  inhale  the  most  atrocious  smell  that  can 
be  conceived.  It  comes  at  various  times,  and  spreads 
all  over  the  neighbourhood,  and  that  has  increased 
immensely  of  late. 

9549.  The  soap  works,  I  think,  which  were  a  great 
nuisance,  have  disappeared  ? — I  believe  so.  But  it 
requires  some  discrimination  to  know  what  it  is  that 
affects  us.  That  stone  which  I  produce,  I  think,  is 
worth  examining,  because  the  modern  part  of  my 
house  was  built  at  a  great  expense  by  Archbishop 
Howley.  A  great  deal  of  ornamental  work  was  on 
it,  but  that  ornamental  work  is  disappearing  as  fast  as 
it  possibly  can,  and  that  is  the  condition  {jwinting  to 
the  specimen  of  stone)  to  which  all  the  ornamental 
parts  of  the  stonework  is  reduced. 

9550.  Is  your  Grace  aware  whether  the  Palace  of 
Lambeth  was  examined  by  the  Scientific  Commission 
which  was  appointed  to  report  upon  the  damage 
suffered  by  the  stone  of  which  the  Houses  of  Parlia- 
ment are  built  ? — I  do  not  think  it  was. 

9551.  It  was  stated  just  now  by  Professor  Abel 
that  a  commission  of  scientific  men  came,  I  think  it 
was  said,  to  the  unanimous  conclusion  that  the  damage 
done  to  the  Houses  of  Parliament  arose  from  the  bad- 
ness of  the  stone  more  than  from  any  special  chemical 
cause  } — I  have  no  doubt  that  the  stone  being  of  that 
peculiar  character  suffers  in  consequence  in  a  way  that 
other  stone  would  not  suffer  ;  but  if  it  were  not  for  the 
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Archbishop  of  vapour  I  cannot  conceive  that  the  stone  would  wear 

Canterbury.      j^^^^y  of  itself. 

~  9552.  Is  it  not  the  case  with  this  Bath  stone  that 

8  Mar.  187/.  ^^^^^^^  ^g^.y  earefuUy  selected,  a  great  deal  of  it, 
as  you  see  in  all  our  cathedrals,  wherever  situated, 
does  pulverise  ? — I  cannot  conceive  that  it  ought  to 
such  an  extent.  Bath  stone,  of  course,  does  not  resist 
atmospheric  effects  so  much  as  some  other  stones,  but 
T  have  no  doubt  at  all  that  the  particular  state  of  the 
atmosphere  makes  it  decay  more  quickly  than  it  would 
if  the  atmosphere  were  pure,  and  that  this  peculiar 
effect  of  the  muriatic  acid  must  assist  in  the  decom- 
position of  it.  I  believe  it  is  granted  that  lime  would 
be  affected  by  the  presence  of  such  acids. 

9553.  Have  the  complaints  on  the  part  of  the  poor 
people  residing  in  Lambeth  of  the  inconvenience 
suffered  by  them  from  those  nuisances  reached  your 
Grace? — I  have  heard  people  speak  of  it,  but  of  course 
the  poor  people  are  very  much  dependent  on  those 
works,  and  therefore  they  are  not  likely  to  come 
forward  and  quarrel  with  their  employers.  Nor  are 
they  likely  to  advocate  the  removal  of  the  works  away 
from  where  they  live,  because  their  wages  depend  upon 
them. 

9554.  I  think  that  for  some  years  past  you  have 
endeavoured  to  ascertain  whether  any  legal  means 
existed  of  suppi-essing  those  nuisances  ? — Yes.  I  dare 
say  that  if  an  action  were  commenced,  at  the  end  of 
about  10  years  you  might  either  find  yourself  cast,  or 
gain  your  cause,  and  probably  have  spent  about 
10,000/. 

9555.  Have  you  ever  tried  to  set  the  local  autho- 
rities in  motion  ? — Yes;  we  have  spoken  to  the  local 
authorities,  but  I  do  not  think  with  any  great  result. 

9556.  Things  remain  as  they  were  ? — Yes,  they  re- 
main nearly  as  they  were,  or  they  are  getting  a  little 
worse  rather  than  better. 

9557.  {M?-.  Wilbraham  Egerton.)  Do  I  understand 
your  Grace  to  contend  that  pottery  works  should  not 
be  allowed  in  such  a  locality  as  Lambeth  ?— I  think 
that  in  so  densely  peopled  a  locality  as  that  they  cer- 
tainly should  not  be  allowed,  or  some  alteration  should 
be  insisted  upon  which  would  prevent  the  vapour  from 
rushing  out  over  the  whole  neighbourhood  in  the  way 
in  which  it  at  present  does. 

9558.  There  is  no  reason,  is  there,  why  those  works 
should  be  specially  located  there  rather  than  in  any 
other  place,  further  down  the  Thames  for  instance, 
where  the  population  is  not  so  dense  ? — 1  know  of  no 
reason  except  that  there  they  are,  and  they  have  been 
there  for  a  very  long  time.  The  complaint  that  is 
made  is  that  they  have  increased  in  size. 

9559.  {Professor  Abel.)  Has  your  Grace  noticed 
any  special  effect  upon  the  trees  or  vegetation  in  the 
neighbourhood  ? —  Certainly.  The  testimony  of  the 
gardeners  is  that  the  trees  are  entirely  destroyed  by 
one  or  other  of  those  vapours  ;  I  do  not  know  which. 
The  result  is  that  all  the  old  trees  die  away,  and  that 
comparatively  few  of  the  new  ones  will  grow.  I  have 
understood  that  on  the  embankment  they  were  obliged 
to  remove  some  of  the  trees  lately  ;  that,  however,  I 
have  only  from  hearsay  ;  but  in  the  gardens  certainly 
the  trees  seem  as  if  they  could  not  possibly  make  any 
head  against  those  vapours. 

9560.  There  is  no  doubt  that  in  the  case  of  a  stone 
prone  to  decay,  that  decay  will  be  aggravated  and 
accelerated  by  the  disengagement  of  acid  vapour  ? — 
Precisely  so. 

9561.  No  doubt  your  Grace  has  noticed  many 
instances  of  decay  in  this  and  similar  stone  in  places 
where  no  vapour  of  this  kind  escapes  ? — Yes. 

9562.  For  example,  in  Oxford  ? — Yes,  Oxford  is 
a  notable  example  ;  but  then  this  stone,  of  which  I 
have  brought  a  specimen,  is  a  great  deal  better  than 
Bath  stone. 


9563.  It  is  a  question  of  degree.  In  the  case  of 
the  Houses  of  Parliament  certain  portions  of  the  stone 
used  were  different  from  others  in  contiguity  to  them, 
and  they  exhibited  signs  of  decay,  which  might  have 
been  accelerated  by  those  vapours,  but  which  would 
have  occurred  in  the  absence  of  them  ? — Probably 
that  is  the  case. 

9564.  {Admiral  Hornby.)  Has  your  Grace  any 
reason  to  suppose  that  one  part  of  the  stone  of  the 
palace  suffers  more  than  other  parts  Avhich  are  not 
exposed  to  these  vapours  ? — My  own  impression  cer- 
tainly is  that  those  parts  which  are  exposed  to  these 
vapours  do  crumble  away  more  than  the  others.  In 
fact,  I  think  there  is  no  doubt  of  it. 

9565.  It  shows  a  marked  diiFerence  ? — Yes,  that  is 
my  impression  ;  and  that  if  you  look  at  that  side  of 
the  house  where  the  wind  brings  the  vapours  to  it 
seems  to  decay  much  more  than  in  the  other  parts. 

9566.  {Professor  Abel.)  Probably  you  have  no- 
ticed that  on  the  side  of  the  river  there  are  portions 
of  the  Houses  of  Parliament  where  the  decay  has 
proceeded  quite  as  greatly  as  even  if  not  more  so, 
than  on  the  side  facing  the  river  ? — Yes. 

9567.  {Mr.  Stevenson.)  Has  your  Grace  suggested 
to  the  potters  the  erection  of  high  chimneys  in  order 
to  carry  away  this  vapour  ? — I  do  not  know  that  that 
has  been  formally  done,  but  there  has  been  a  great 
deal  of  talk  about  it,  which  of  course  might  liave 
reached  them,  and  there  has  been  some  correspondence 
between  me  and  Messrs.  Doulton. 

9568.  What  difficulty  do  they  allege  ? — I  always 
understood  (not  directly  from  them,  I  think)  that 
there  is  some  difficulty  in  getting  the  necessary  amount 
of  heat  if  you  alter  the  construction  of  the  chimneys 
of  the  boilers,  or  whatever  they  are. 

9569.  Are  you  aware  whether  those  candle  factories 
come  under  the  jurisdiction  of  the  Metropolitan  Board 
of  Works,  who  have  made  very  stringent  regulations 
for  the  conduct  of  similar  businesses,  such  as  manure 
manufacturers,  soap  boilers,  and  tallow  melters  ? — I 
do  not  know ;  but  the  Metropolitan  Board  of  Works 
must  neglect  their  duty  very  much  if  they  do.  I  have 
mentioned  manure  heaps;  that,  of  course,  does  not  fall 
under  your  inquiry  ;  but  there  is  a  great  collection  of 
manure.  Whether  it  is  manufactured  manure  or  not 
I  cannot  tell  you,  but  it  becomes  a  very  great  nuisance 
to  the  neighbourhood,  and  Dr.  Collumbell  called  my 
attention  to  it. 

9570.  The  regulations  to  which  I  refer  have  been 
recently  made,  and  we  have  evidence  that  they  have 
been  put  in  force  with  regard  to  manure  manufacturers 
within  the  metropolis,  and  my  question  was  whether 
they  might  not  be  applicable  to  the  candle  factories  of 
which  you  complain  ? — Yes,  so  I  understood,  but  I  am 
not  able  to  answer  the  question. 

9571.  {Viscount  Midleton.)  Has  your  Grace  any 
reason  to  believe  that  any  steps  have  been  taken  by 
Messrs.  Doulton  to  prevent  the  escape  of  this  acid 
gas  ? — I  have  no  reason  to  suppose  that  they  have ;  it 
is  quite  possible,  but  I  am  not  aware  of  it. 

9572.  At  all  events,  if  taken,  they  have  not  been 
successful  ? — Certainly  not. 

9573.  It  comes  in  gusts  occasionally,  I  suppose? — 
Yes;  occasionally  would  be  avei-y  mild  way  of  putting 
it. 

9574.  If  detrimental  to  stone,  I  suppose  it  is  not 
beneficial  to  the  vegetation  in  the  gardens  ? — Certainly 
it  is  most  destructive  to  it,  I  should  say.  At  least  that 
is  my  impression. 

9575.  Has  that  evil  been  on  the  increase  of  late 
years  ? — I  think  so.  At  least  that  is  the  testimony  of 
my  servants,  who  have  been  there  longer  than  I  have. 
One  family  has  been  connected  with  the  Palace  for  a 
great  many  years. 


The  witness  withdrew. 
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Mr,  Charles  Wi 

9576.  {Chairman^  What  are  you  ? — A  corn  mer- 
chant. 

9577.  Where  do  you  live  ? — At  Grosvenor  Eoad, 
Westminster,  on  the  Millbank  side  of  the  river. 

9578.  Then  you  live  on  the  opposite  side  of  the 
river  from  those  factories  at  Lambeth  ? — Yes. 

9579.  Are  you  in  any  way  a  suiferer  fi-om  them  ? — 
We  consider  tliat  the  vapours  are  a  nuisance,  and 
possibly  indirectly  we  suffer. 

9580.  Do  the  vapours  visit  you  often  ? — Not  very 
often,  but  more  so  in  the  summer  months,  and  on  to 
September. 

9581.  Then  it  depends  upon  the  state  of  the  wind, 
I  suppose  ? — Yes. 

9582.  What  is  the  wind  which  will  bring  you  over 
the  vapour  from  Lambeth  ? — An  easterly  wind. 

9583.  When  an  easterly  wind  blows,  I  suppose, 
whatever  time  of  the  year  it  is,  you  receive  a  visita- 
tion from  these  vapours  ? — Yes,  to  the  extent  that  we 
are  obliged  to  shut  our  windows,  and  if  we  have  it 
ia  the  house  it  becomes  decidedly  very  unpleasant ; 
in  fact,  it  affects  us  all  for  a  short  time. 

9584.  Have  you  experienced  worse  than  discomfort 
and  annoyance  from  them,  yourself  and  your  own 
family? — No,  My  father,  to  whom  the  summons  was 
sent,  and  who  has  lately  died,  considered  that  in  his 
state  of  health,  and  at  his  age,  it  certainly  did  affect 
his  health ;  but  I  am  not  able  to  say  that  it  affected 
my  own, 

9585.  Have  you  traced  these  vapours  to  any  par- 
ticular works  ? — To  the  potteries,  Doulton's  and  Stiff  's. 

9586.  And  arc  those  occasionally  varied  by  the 
vapours  from  the  candle  works  of  which  we  have 
heard  ? — That  I  am  not  able  to  say. 

9587.  Of  late,  have  they  been  increasing  or  de- 
creasing, or  stationary  ? — In  the  last  two  years  1 
should  say  that  unquestionably  the  works  connected 
with  the  potteries  appear  to  be  increasing,  and  fresh 
works  are  being  erected. 

The  witness 


IGHT  examined,  Mr.  C.  Wright. 

9588.  Have  the  inhabitants  of  Millbank  or  the    a  Mar.  1877. 
neighboui-hood  taken  any  steps  to  procure  the  inter-  __— — 
ference  of  the  local  authorities  in  order  to  save  them 

from  this  nuisance  ? — It  has  been  represented  from 
time  to  time  to  the  local  authorities  of  Westminster, 
but  no  active  steps  have  been  taken. 

9589.  Are  you  aware  of  the  existence  of  any  general 
feeling  on  this  subject  in  your  neighbourhood  ? — From 
interviews  with  several  of  the  inhabitants,  they  quite 
concur  that  it  is  a  nuisance,  and  some  have  expressed 
that  it  is  prejudicial  to  health  when  the  vapour  gets 
into  their  offices  and  their  houses.  Of  course  we  are 
situated  some  little  distance  from  the  potteries,  the 
vapour  having  to  come  across  the  river. 

9590.  Do  you  think  that  the  existence  of  this 
vapour  in  any  way  affects  the  value  of  the  houses  on 
the  opposite  side  of  the  river  from  tlie  works  ? — I 
should  say  not,  not  as  business  residences  ;  as  private 
dwellings  I  should  perhaps  not  offer  an  opinion,  but 
as  business  residences  I  should  say  not. 

9591.  Is  most  of  this  river-side  land  opposite 
Lambeth  occupied  by  business  premises  ? — Partly  so, 
but  there  are  private  residences  in  connection  with 
the  business  of  wharfage. 

9592.  {Professor  Williamson.')  What  is  the  kind 
of  smell  which  has  troubled  you  most  ;  is  it  a  fojtid 
smell,  like  melted  tallow,  or  rather  an  acrid,  irritating 
smell  ? — For  a  few  minutes  it  is  very  perceptible,  and 
it  is  a  kind  of  stale  baking  smell,  in  connexion,  I 
should  say,  with  the  operations  that  are  going  on  in 
the  glazing  of  the  pottery. 

9593.  (  Viscount  Midleton.)  Have  you  noticed  the 
eflect  of  the  vapour  at  all  upon  the  trees  of  the 
Embankment  ? — I  should  not  be  jirepared  to  give  any 
opinion  upon  that.   I  have  not  noticed  it. 

9594.  Do  you  find  that  it  has  any  particular  effect 
upon  yourself,  in  creating  nausea  or  anything  of  that 
sort  ? — On  only  one  occasion  I  can  speak  as  to  it 
affecting  myself  personally. 

withdrew. 


Henry  Doulton. 

9595.  {Chairman.)  You  are  the  proprietor,  I  be- 
lieve, of  some  very  extensive  potteries  on  the  banks  of 
the  Thames  in  Lambeth  ? — Yes,  I  am. 

9596.  You  have  had,  I  believe,  a  long  knowledge 
of  this  district  ? — I  have  been  engaged  in  tlie  manu- 
facture all  my  life.  I  was  born  and  brought  up  in 
the  district,  and  have  always  lived  iu  it  until  tlie  last 
15  or  20  years. 

9597.  We  have  heard  from  a  witness  that  the 
potteries  were  removed  to  Lambeth  from  some  more 
populous  part  of  London,  is  that  so  ? — No ;  the 
potteries  have  existed  in  Lambeth  for  centuries.  My 
father  carried  on  business  in  Lambeth,  and  died  at  tlie 
age  of  80,  about  four  years  ago,  and  he  had  carried  on 
business  for  55  years  at  the  time  of  his  death ;  but 
they  have  existed  in  Lambeth  for  centuries. 

9598.  The  processes,  I  suppose,  were  not  a!  ways  the 
same  ? — They  were  originally  confined  to  salt  glazed 
ware.  I  should,  however,  say  that  formerly  there  was 
also  what  was  called  delf  ware  made  there  ;  but  for  a 
veiy  long  time  past,  certainly  for  the  last  200  years, 
the  glazing  has  been  almost  exclusively  done  by  salt. 
Perhaps  it  would  facilitate  tiie  matter  if  I  give  you  a 
rough  sketch  of  a  kiln,  which  will  in  an  instant  show 
you  how  the  operation  is  carried  on  {producing  a 
sketch  and  explaining  it  to  the  Commissioners).  Each 
kiln  is  01  dy  salted  or  glazed  once ;  occasionally  on 
the  last  fire  or  the  last  fire  but  one ;  but  generally 
on  the  last  fire,  the  salt  is  thrown  down  into  the  holes 
and  runs  into  the  kiln.  Then  the  soda  is  liberated, 
and  it  attacks  the  silica  of  the  ware  and  forms  a 
beautiful  infinitesimal  glaze  {the  toittiess  produced  three 
■specimens  of  pottcrij).  I  will  explain  presently  that 
there  is  another  kind  of  ware  made  now  which  is  not 
glazed  by  salt. 

39887.  3 


,  Esq.,  examined.  H.  Doulton, 

Esq. 

9599.  You  say  that  salt  is  only  applied  once  to  each   — 

kiln,  how  often  is  the  kiln  replenished  ? — ^TIic  kiln 

may  be  replenished  weekly  or  fortnightly  or  once  iu 
three  weeks.  The  great  majority  of  kilns  arc  only 
used  fortniglitly. 

9600.  How  many  kilns  have  you  ? — We  now  have 
18  stoneware  kilns,  and  of  those  we  salt  10  per  week  ; 
the  process  is  only  used  with  reference  to  10  per 
week. 

9601.  That  would  show  that  it  is  done  rather  more 
than  once  a  fortnight  ? — Yes,  rather  more  ;  because 
there  are  two  small  ones ;  but  I  should  say  the  average 
is  once  a  fortnight. 

9602.  They  are  not,  of  course,  all  done  upon  the 
same  day  ? — No  ;  they  are  not. 

9603.  I  suppose  that  they  are  done  in  fact  on  10 
different  days  during  the  fortnight  ? — The  practice 
was  to  salt  off  on  Fridays  and  Saturdays  years  ago. 
Latterly  the  saltings  have  been  chiefly  at  the  end  of 
the  week,  but  occasionally  at  tlie  middle,  and  even 
sometimes  at  the  beginning  of  the  week  ;  but  three- 
quarters  of  them  are  fired  off  and  salted  off  on  Fridays 
and  Saturdays. 

9604.  Then  on  any  given  Friday  or  Saturday  how 
many  of  those  kilns  would  be  likely  to  be  salted? — 
I  may  as  well  tell  you,  perhaps,  the  number  of  salt 
glaze  kilns  that  existed  in  1853,  and  the  number  that 
exist  now  in  1877  between  Westminster  and  Vauxhall 
Bridges,  or  rather  between  the  Archlfishop's  Palace 
and  Vauxhall.  In  the  potteries  existing  in  Lambeth 
in  1853  there  were  83  salt  glazing  kilns,  whereas  now 
there  are  only  34. 

9605.  Are  those  34  of  the  same  size  and  with  the 
same  possible  production  of  vapours  as  the  83  old  ones 
would  have  been  ? — The  average  of  the  34  would  be 
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H.  Doulton,    larger  than  of  the  83,  but  it  is  by  no  means  a  rule 
without  an  exception ;  there  are  many  of  the  same 

8  Mar.  1877.  some  even  smaller. 

'       '       9606.  Was  the  process  used  in  1853,  so  far  as  the 
salt  is  concerned,  the  same  as  it  is -now  ? — Precisely. 

9607.  On  the  whole  the  amount  of  vapour  evolved 
from  the  34  would  not  be  so  great  as  from  the  83  ? — 
Quite  impossible  ;  but  I  might  tell  you,  perhaps,  why 
there  has  been  a  diminution,  and  that  would  account 
for  the  apparent  discrepancy.  The  works  are  very 
much  larger,  although  the  kilns  are  less  numerous. 
About  25  years  ago  another  kind  of  ware  was  fired 
in  Lambeth,  of  which  this  is  a  specimen  {producing 
the  same).  This  is  not  salt  glazed  ware  at  all ;  it  is 
dipped  into  a  solution  of  feldspar,  clay,  flint,  and  other 
substances.  There  was  a  demand  for  this  particular 
kind  of  Avare  in  preference  to  salt  glazed  ware  for 
some  purposes.    The  glaze  is  a  solution. 

9608.  Does  the  second  process  to  which  you  have 
referred  result  in  any  vapour  ? — None  whatever. 
More  than  half  the  kilns  at  Lambeth  are  used  for  the 
manufacture  of  that  kind  of  ware,  and  that  accounts 
for  the  fact  that  the  size  of  the  factories  has  con- 
siderably increased,  whilst  the  number  of  salt-glaze 
kilns  has  diminished. 

9609.  Are  those  34  kilns  which  you  speak  of  kilns 
in  which  salt  is  still  used  ? — Yes  ;  in  34  it  is  still 
used. 

9610.  With  respect  to  those  that  are  now  in  use, 
has  any  attempt  been  made  to  diminish  the  nuisance 
arising  from  the  escape  of  the  vapour  ? — At  the  time 
that  our  attention  was  called  to  it  by  his  Grace  the 
Archbishop,  he  wrote  to  me,  and  I  wrote  him  a  letter 
indicating  to  him  my  desire,  if  possible,  to  mitigate, 
even  though  I  could  not  entirely  remove  the  nuisance. 
Although  I  entirely  disagree  with  his  Grace,  I  think 
I  can  submit  to  the  Commission  abundant  evidence 
that  it  is  not  detrimental  to  health  ;  neither  is  it  to 
vegetation  to  any  extent,  or  to  stone.  I  may  say  that 
before  we  conducted  those  experiments,  I  applied  to 
Professor  Odling,  on  account  of  his  eminence  as  a 
chemist.    He  was  then  Professor  of  Chemistry  at 
St.  Bartholomew's  Hospital,  he  is  now  Professor  of 
Chemistry  at  Oxford  ;  he  was  not  only  eminent  as  a 
chemist,  but  he  had  a  thorough  experience  of  Lam- 
beth, for  he  had  been  medical  officer  of  Lambeth  for 
many  years.     I  applied  to  him  if  he  could  suggest 
to  me  any  ^means  by  which  we  could  mitigate  the 
nuisance,  and  I  had  a  letter  from  him  in  1872,  from 
which,  if  you  will  allow  me,  I  will  read  a  passage  or 
two.    In  1872,  Dr.  Odling  said  to  me,  "  With  regard 
"  to  the  real  injury  done  by  the  process  of  salt  glazing, 
"  I  do  not  myself,  speaking  off-hand,  believe  there  is 
"  any  whatever  to  stone,  vegetation,  or  human  beings, 
"  though  doubtless  the  '  Lambeth  fog '  does  constitute 
"  some  annoyance.     With  regard  to  the  injury  to 
"  vegetation  and  to  stone  work,  prima  facie  I  do  not 
"  think  that  any  case  can  be  established.    No  doubt 
"  hydrochloric  acid  gas  in  sufficient  quantity  is  des- 
"  tructive  to  both,  but  so  is  sulphurous  acid  ;  and  the 
"  amount  of  hydrochloric  acid  discharged  from  your 
"  kilns  is  as  nothing  compared  with  the  amount  of 
"  sulphurous  acid  discharged  even  from  your  own 
"  fires,  let  alone  all  the  fires  in  the  district.    In  any 
"  piece  of  damaged  stone  the  evidence  of  the  presence 
"  of  sulphurous  or  sulphuric  acid  will,  I  am  satisfied, 
"  prove  manifold  stronger  than  that  of  hydrochloric 
"  acid,  even  if  any  satisfactory  evidence  of  the  presence 
"  of  this  latter  can  be  established  at  all.    Your  visible 
"  fume  is  comijosed  substantially  of  undecomposed 
"  salt  "  (I  have  found  that  to  be  the  case)  "  with  only 
"  a  little  hydrochloric  acid,  and  possibly  just  a  trace 
"  of  chlorine.    By  employing  a  minimum  of  salt  to 
"  effect  the  same  amount  of  glazing,  you  would,  no 
"  doubt,  make  less  visible  fume,  but  not  produce  less 

hydrochloric  acid,  at  least  I  think  not."  He  then 
suggested  that  I  should  apply  to  Mr.  Fletcher,  the 
chief  assistant  of  Dr.  Angus  Smith,  who  would  be 
better  posted  up  in  this  kind  of  information  than  any 
one  else.  1  put  myself  in  communication  with 
Mr.  Fletcher,  and  I  conducted  a  series  of  somewhat 


costly  experiments  at  our  works  in  Lancashire,  and 
I  did  so  for  several  reasons.  In  the  first  place 
I  thought  that  very  possibly  one  might  in  a  rough 
manufacture,  such  as  that  which  is  carried  on  there, 
succeed  better  than  would  be  possible  with  the  finer 
description  of  manufacture  which  is  going  on  at 
Lambeth.  I  did  conduct  a  series  of  experiments,  and 
Mr.  Fletcher  was  exceedingly  kind,  and  very  much 
interested  in  what  I  was  doing.  I  cannot  say  that  we 
did  not,  to  a  certain  extent,  succeed.  Mr.  Fletcher, 
I  believe,  has  given  evidence  before  this  Commission, 
and  he  takes  a  far  more  sanguine  view  of  the  result 
than  I  do  myself  naturally,  but  to  a  certain  extent  we 
did  succeed  as  far  as  the  condensing  some  amount 
of  vapour  from  an  ordinary  pipe  kiln  of  a  very  coarse 
kind;  but  I  do  not  see  how  the  process  that  we  em- 
ployed there  is  applicable  to  our  finer  ware  at  Lambeth. 
I  am  not  in  the  habit  of  giving  up  any  problem,  and 
I  am  still  prosecuting  the  inquiries  and  experiments, 
but  it  is  replete  Avith  difficulty,  and  more  especially 
the  difficulty  is  greater  in  the  finer  kind  of  ware.  The 
manufacturers  in  various  parts  of  England  do  not 
condense  the  refuse  vapour  which  is  given  out,  and 
I  have  failed  as  yet  to  see  how  we  can  do  it  with 
our  finer  ware  at  Lambeth. 

9611.  You  are  of  opinion  that  the  vapour  evolved 
from  your  works  is  not  appreciably  injurious  to  health 
or  to  vegetation  or  to  stone,  but  the  injury  arises 
from  other  causes ;  Avhat  do  you  say  as  to  the  intense 
discomfort  which  has  been  expressed  by  various  wit- 
nesses ? — That  has  arisen  lately,  I  may  say,  in  relation 
to  his  Grace  the  Archbishop  of  Canterbury;  but  I 
know,  so  far  as  health  is  concerned,  that  his  pre- 
decessor. Archbishop  Sumner,  stated  that  his  house- 
hold was  never  in  such  good  health  as  Avhen  at 
Lambeth,  and  I  will  venture  to  say  that  it  would  be 
very  difficult  to  find  a  better  state  of  health  than  is  to 
be  found  in  the  district  immediately  surrounding  the 
Potteries. 

9612.  I  was  putting  it  to  you  on  the  ground  of 
discomfort  ? — I  can  quite  understand  that  during  the 
time  that  these  fumes  beat  down,  there  is  a  certain 
amount  of  discomfort,  but  that  it  affects  health  or 
vegetation  to  any  appreciable  extent  I  do  not  agree. 

9613.  Could  no  means  be  discovered  of  diminish- 
ing that  amount  of  discomfort  ? — In  the  first  place  I 
would  say  that  in  consequence  of  the  suggestion  in 
Dr.  Odling's  letter,  I  have  reduced  very  considerably 
the  quantity  of  salt  put  into  the  kilns.  I  cannot 
understand  what  some  of  the  witnesses  have  stated — 
that  the  fumes  are  as  great  as  they  were  years  ago.  I 
have  told  you  of  the  reduction  in  the  number  of  kilns, 
and  I  am  now  saying  that  there  has  been  a  very 
considerable  reduction  in  the  quantity  of  salt  used. 
Whereas  before  I  spoke  to  Dr.  Odling  on  the  matter, 
we  used  ourselves  something  like  three  tons,  or 
between  that  and  four  tons  of  salt  per  week,  we 
cei'tainly  do  not  use  half  that  quantity  now,  and  we 
get  the  same  results.  I  have  mentioned  the  matter 
to  Mr.  Stiff  and  other  potters,  and  we  are  all  now 
reducing  the  quantity  of  salt,  besides  the  chimneys 
being  considerably  less  in  number. 

9614.  The  Archbishop  of  Canterbury  has  just  de- 
scribed the  effects  upon  steel  and  upon  the  gilding  of 
picture  frames  and  other  articles  of  ornament,  and 
his  description  would  seem  to  show  that  whilst  all 
London  probably  suffers  to  some  extent  from  those 
gases,  Lambeth  certainly  suffers  very  much  in  excess 
of  many  other  portions  of  London  ? — 'I  cannot  quite 
endorse  what  the  Archbishop  said.  I  have  lived  in 
Lambeth  myself  all  my  life,  and  I  do  not  understand 
how  this  effect  can  be  produced.  No  doubt  from  the 
fumes  given  off  from  ordinary  coal  some  slight  effect 
may  be  produced  ;  but  I  haA^e  my  luncheon  at  Lambeth 
every  day,  exposed  to  these  fumes,  and  I  have  never 
observed  that  the  knives  were  turned,  or  that  those 
effects  had  been  produced.  I  may  say  that  it  happened 
to  me  only  last  August  to  see  17  old  Avomen  brought 
into  a  house  adjoining  our  works,  with  ages  ranging 
from  67  to  87,  all  living  in  the  immediate  locality 
of  these  works,  and  I  know  an  old  lady  in  Lambeth, 
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residing  immediately  uuder  these  fumes,  who  is  now 
88.  I  think  it  would  be  difficult  to  find  persons 
lono-er  lived  than  in  the  immediate  neighbourhood 
of  thesi  potteries.  Besides  the  Registrar  General's 
Report  would  conclusively  show  that  the  mortality 
is  not  greater  than  in  other  parts  of  London. 

9615.  To  what  do  you  attribute  the  outcry  which 
has  undoubtedly  been  raised  in  Lambeth  i — I  think  it 
is  attributable  to  other  causes.  The  potteries  have 
had  blame  laid  against  them  which  does  not  fairly 
attach  to  them.  Every  offensive  smell  is  supposed  to 
emanate  from  the  potteries,  whereas  no  offensive  smell 
whatever  comes  from  the  potteries,  and  there  is  no 
nuisance  of  any  kind.  Our  operations  are  quite 
innocuous,  and  I  might  say  that  this  is  the  most 
innocuous  of  all  glazes,  because  if  you  have  not  salt 
glazing,  you  have  lead,  or  you  have  arsenic,  or  you 
have  some  other  glazes  of  a  noxious  character. 

9616.  You  do  not  call  this  which  you  have  exhibited 
to  us  a  glaze  at  all,  do  you  ? — I  said  almost  all  glazes  ; 
I  may  say  that  almost  all  the  earthenware  is  fired 
twice.  First  it  is  fired  in  the  biscuit  state,  and  it  is 
then  dipped  in  a  solution,  a  creamy  substance,  consist- 
ing of  lead  and  other  substances.  This  does  not 
happen  to  be  treated  in  the  same  way;  it  was  an 
invention  made  by  Mr.  Powell  of  Bristol,  some  30  or 
40  years  ago.  It  is  only  fired  once  and  not  dipped 
into  the  leaden  glaze  at  all ;  it  is  treated  exactly  as 
stone-ware  is  treated,  except  that  no  salt  is  applied  to 
it. 

9617.  Is  the  glaze  as  effectual  ? — It  is  quite  as 
effectual  in  resisting  the  action  of  acids,  but  it  is  not 
suitable  for  many  purposes.  I  may  add  that  I  was 
noticing  the  other  day  that  there  had  been  a  report 
from  a  Parliamentary  Committee  with  regard  to 
Noxious  Trades,  and  I  noticed  a  fearful  account  of 
the  results  of  lead  glazing.  I  recollect  that  Lord 
Shaftesbury  wrote  to  me  some  years  ago,  asking  me 
if  I  could  suggest  to  him  any  better  mode  of  glazing 
than  the  lead  glazing  which  prevailed  in  some  pot- 
teries I  believe  on  his  Lordship's  land,  and  I  bad  to 
write  to  say  that  I  could  not  suggest  anything  other 
than  salt  glazing,  and  that  salt  glazing  would  not  be 
applicable  to  his  clay.  This  specimen  before  me  is 
burnt  in  the  kiln  with  only  \  cwt.  of  salt  ;  our  smallest 
kilns  will  take  \  cwt.  or  something  less  than  \  cwt., 
and  the  largest  kilns  will  take  from  2  to  3  cwt., 
3  cwt,  being  the  maximum  ;  and  there  is  only  an 
escape  of  fume  for  10  minutes  or  a  quarter  of  an 
hour  from  each  kiln.  In  all  other  kinds  of  glazing  I 
think  there  are  very  few  exceptions  to  the  statement 
that  I  made,  that  the  glazes  are  more  or  less  noxious 
and  detrimental  to  health. 

9618.  May  I  ask  why  this  system  of  glazing,  which 
appears  to  the  eye  of  an  uninitiated  person  to  be  very 
complete,  is  not  applicable  to  the  finer  forms  of  pottery 
which  you  produce  ? — It  would  make  it  very  gummy, 
and  would  utterly  destroy  any  beautiful  work.  It  is 
not  suitable  for  that.  It  is  called  enamelled  ware,  or 
it  is  more  properly  called  from  its  having  originated 
at  Bristol  "  Bristol  ware,"  and  more  of  this  ware  is 
now  made  in  Lambeth  than  salt  glazed  ware,  and 
the  extension  of  the  potteries  has  been  mainly  in 
connexion  with  that  kind  of  manufacture. 

9619.  Do  any  of  the  potteries  in  your  neighbour- 
hood use  lead  ? — No,  they  do  not.  There  was  a  red 
pottery  at  wiiich  red  pans  and  milk  bowls  were  made, 
which  are  glazed  by  lead,  existing  some  years  ago, 
but  certainly  for  the  last  12  or  15  years  there  has 
been  no  pottery  of  that  kind  in  Lambeth. 

9620.  Coixld  you  state  what  proportion  of  the  whole 
of  the  kilns  in  the  Lambeth  district  which  you  have 
described  belong  to  your  firm  ? — Messrs.  Stiff  have  10, 
Messrs.  Northen  and  Bastin  have  4,  and  Messrs. 
Williams  have  2,  and  we  have  18. 

9621.  That  is  to  say,  you  have  18  out  of  34  in  fact  ? 
— Yes. 

9622.  I  perceive  in  this  paper,  which  you  have  put 
in  my  hands,  that  the  whole  number  of  kilns  in  1853 
was  83,  and  that  they  have  now  been  reduced  to  34. 
The  reduction  in  your  works  I  think  has  only  been 
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from  20  to  1 8  ? — Yes ;  but  you  observe  that  some  of    H.  Doulton, 
those  works  are  abolished  altogether.    The  embank-  -Es?. 
ment  carried  away  three  from  Messrs.  Singer,  11  from 
Messrs.  Millichamp,  14  ft.om  Messrs.  Smith,  besides    ^  ^'^r.  1877. 
others,  and  those  are  all  obliterated. 

9623.  So  that  there  ought  to  have  been  a  very  con- 
siderable reduction  in  the  nuisance  emanating  from 
the  potteries  ? — Yes,  and  there  has  been. 

9624.  I  suppose  it  is  the  fact  that  people,  as  civi- 
lization advances,  get  more  sensitive  to  evil  smells  ? — 
Very  much  so.  Of  course  a  statement  like  that  of  the 
Archbishop  of  Canterbury  in  the  House  of  Lords, 
created  great  interest  and  sensation,  and  there  were 
sensation  paragraphs  in  the  newspapers,  and  many 
letters ;  but  really  many  of  the  statements  were  totally 
incorrect.  I  think  if  the  district  was  polled  you  would 
see  at  once  that  there  is  a  preponderating  opinion 
that  the  potteries  are  not  the  nuisance  which  is  gene- 
rally supposed.  I  might  say  here,  that  to  interfere 
with  a  trade  which  gives  employment  to  a  thousand 
families,  and  which  has  existed  for  centuries,  is  rather 
a  serious  matter.  His  Grace  has  suggested  that  we 
should  remove  our  works  to  somewhere  less  populous ; 
but  to  remove  a  manufacture  occupying  six  or  seven 
acres,  covered  with  machinery  and  plant,  and  giving 
sustenance  to  a  thousand  families,  is  a  most  serious 
matter. 

9625.  {Earl  Percy).  Do  you  mean  that  your  works 
alone  give  sustenance  to  a  thousand  families? — No, 
the  works  altogether. 

9626.  Have  you  seen  Dr.  Angus  Smith's  evidence, 
which  he  gave  to  this  Commission  ? — No. 

9627.  He  states  a  large  number  of  facts  about 
your  works,  but  you  are  not  aware  what  he  says  ? — ■ 
No.  Mr.  Fletcher  tried  experiments  at  St.  Helens 
in  Lancashire,  where  we  have  works. 

9628.  What  he  says  is  this.  He  was  asked  with 
regard  to  potteries,  "  You  are  probably  aware  that 
"  they  were  deliberately  excluded  from  the  Act  of 
"  1863,  on  account  of  no  method  having  been  sug- 
"  gested  by  which  the  muriatic  acid  evolved  in  them 
"  could  be  condensed  ?"  And  he  answers,  "  Yes  ;  but 
"  since  that  time  a  method  has  been  suggested,  and 
"  is  partially  at  work  in  a  furnace  at  Doulton's  at 
"  Lambeth."  ?— That  is  not  correct ;  we  tried,  as  I 
have  stated,  experiments  in  connexion  with  Mr. 
Fletcher,  one  of  Dr.  Angus  Smith's  assistants  at 
St.  Helens,  and  they  were  partially  successful. 

9629.  Then  he  is  asked  again,  "  Have  you  any  idea 
"  of  the  quantity  of  muriatic  acid  evolved  from  a 
"  large  pottery  ?"  And  his  answer  is,  "  I  have  not 
"  an  idea  of  the  total  quantity ;  but  in  measuring  it, 
"  I  think  that  there  is  more  than  a  grain  per  cubic 
"  foot  going  on  at  any  rate.  Mr.  Fletcher  one  of  the 
"  sub-inspectors  measured  it."  That  would  rather 
contradict  your  evidence,  would  it  not,  that  the  escape 
of  murI..Llc  acid  was  very  small,  because  this  is  a 
larger  amount  than  is  allowed  by  the  Act  for  alkali 
works  ? — That  is  going  on  in  the  alkah  works  from 
morning  to  night,  and  all  night  long.  Here  was  the 
difficulty  we  had ;  we  had  a  large  quantity  to  deal 
with  in  a  few  minutes  ;  the  quantity  giveit  off  would 
occupy  10  minutes,  whereas  in  alkali  works  they  would 
be  limited  to  that  quantity  for  the  whole  24  hours  as 
an  average. 

9630.  You  think  that  the  whole  time  is  not  more 
than  10  minutes  ? — No  ;  it  varies  from  seven  minutes 
to  perhaps  a  quarter  of  an  hour  at  the  very  outside. 

9631.  I  see  here  that  Dr.  Angus  Smitli  says  it 
lasted  40  minutes  ? — He  is  in  error  about  that.  We 
may  have  been  trying  experiments,  and  we  may  have 
salted  twice.  I  was  down  with  Mr.  Fletcher  on 
several  occasions,  and  probably  there  were  experi- 
ments that  lasted  40  minutes ;  but  in  the  ordinary 
course  of  the  manufacture  the  time  occupied  would 
not  be  so  much. 

9632.  What  amount  of  salt  would  you  put  in  one 
of  those  kilns  at  a  time  ? — From  \  cwt.  up  to  3  cwt. 

9633.  Where  is  the  fuel  placed  in  those  kilns  ? — 
In  the  under  part  of  the  kiln. 

9634.  {Chairman).  Do  you  use  coa  or  coke  ?— 

A  2 


372 


MINUTES  or  EVIDENCE  TAKEN  BEFORE  THE 


H.  Doulton,  Coal  ;  we  do  use  coke  to  some  extent  to  meet  the 
Esq.  requirements  of  the  Smoke  Act,  but  it  takes  time 
  before  we  can  get  up  the  heat,  and  we  have  found  a 

8  Mar.  1877.  (Jjffieulty  in  consuming  all  the  coke.  We  use  coke 
as  largely  as  we  can,  although  we  find  objections  to  it, 

9635.  {Earl  Percy.)  In  making  the  enamelled  ware 
as  I  understand,  you  dip  it  in  some  solution  — Yes. 

9636.  Do  you  do  that  when  the  ware  is  hot  ? — No, 
when  it  is  in  what  we  call  "  white  hard  "  or  dry  state ; 
but  it  differs  from  the  ordinary  mode  of  manufacture 
of  earthenware,  inasmuch  as  the  glazing  is  put  on  it 
in  the  clay  state,  and  not  in  the  biscuit  state. 

9637.  In  fact  you  do  not  agree  with  the  evidence 
that  Dr.  Angus  Smith  gave,  that  your  experiments,  so 
far  as  they  have  gone,  can  be  regarded  as  really 
successful  ? — I  do  not  know  that ;  so  far  as  we  went 
we  were  to  a  certain  degree  successful,  but  we  are 
surrounded  with  great  difficulties  in  the  manufacture. 
We  could  not  consider  them  as  successful  in  relation 
to  any  of  the  finer  kinds  of  pottery,  but  they  indicated 
the  direction  in  which  we  might  pursue  experiments, 
and  those  experiments  I  am  pursuing.  I  spoke  to 
Dr.  Bernays,  the  chemist  of  St.  Thomas'  Hospital, 
and  he  suggested  that  perhaps  lime  put  in  at  the  tops 
of  the  kilns  at  the  time  we  were  salting  might  mitigate 
it.  I  have  not  yet  tried  it  ;  it  is  only  a  short  time  ago 
that  he  mentioned  it. 

9638.  {Mr.  Wilbraham  Egerton.)  Have  you  tried 
high  chimneys  in  order  to  dilute  the  gases  ? — We 
have  tried  them. 

9639.  What  is  tlie  practical  diflTiculty  in  using 
them,  because  the  height  of  the  chimney  itself  must 
dilute  the  gases  ? — I  think  that  in  this  very  delicate 
process  of  salt  glazing,  if  we  interfere  in  the  least 
degree  with  the  draught  that  we  find  sulficient,  the 
whole  kiln  is  spoilt  ;  it  is  so  delicate  a  process  that 
we  hardly  know  how  to  account  for  it,  but  we  find 
by  practice  what  we  can  do,  and  we  find  that  high 
chimneys  do  not  answer. 

9640.  Did  I  understand  you  to  say  that  you  throw 
this  salt  upon  a  kiln  which  is  filled  with  a  great 
number  of  pieces  of  pottery  ? — Yes. 

9641.  Does  that  glaze  come  upon  the  pottery  in 
a  fluid  state,  or  does  a  chemical  action  take  place — 
A  chemical  action  takes  place. 

9642.  Therefore  very  minute  portions  of  the  salt 
amalgamate  with  the  ware,  and  gives  it  that  particular 
vitreous  glaze  ? — Yes,  perhaps  a  kiln  containing  20 
tons  of  ware  or  more  in  it,  would  be  glazed  perhaps 
by  2  or  3  cwt.  of  salt. 

9643.  Is  the  enamelled  ware  of  which  you  have 
produced  a  specimen  used  for  sanitary  pipes  ? — No, 
that  is  not. 

9644.  Then  on  the  sanitary  and  drain  pipes  which 
are  used  now  in  all  large  works  is  there  any  salt 
glaze  ? — Yes,  not  only  at  Lambeth,  but  all  over  the 
country  ;  I  have  four  or  five  works  in  the  country. 

9645.  {Chairman.)  Do  they  require  to  be  treated 
in  the  biscuit  state  ? — No,  they  are  not  biscuit  at  all, 
they  only  go  through  one  process  of  burning  as  they 
are  put  into  the  kiln. 

9646.  Why  could  not  that  process  be  applied  to 
them  ? — It  would  make  them  more  costly  ;  in  fact  it 
would  double  their  price. 

9647.  {3Ir.  JVilbraham  Egerto7i.)  This  glaze  is 
more  costly  than  the  salt  glaze,  is  it  not  ? — Yes. 

9648.  Why  should  your  works  be  specially  located 
at  Lambeth,  is  there  any  reason  in  regard  to  the 
clay  ? — It  is  the  ancient  site  of  the  manufacture,  and 
it  has  immense  advantages  in  every  respect. 

9649.  What  advantage  is  there  immediately  ? — 
One  advantage  is  that  there  is  free  water  communi- 
cation. 

9650.  What  advantage  has  it  over  a  site  lower 
down  the  Thames  as  regards  the  water  communi- 
cation ? — I  do  not  know,  as  far  as  the  cost  of  the 
material  is  concerned,  that  there  would  be  any  differ- 
ence, but  we  should  be  away  from  the  ancient  site, 
and  away  from  our  market.  Our  market  is  London  ; 
this  class  of  goods  is  supplied  to  all  sorts  of  people — 
grocers,  confectioners,  spirit  merchants,  and  so  on — aU 


round  London.  No  success  has  attended  any  elFort  to 
establish  such  works  as  these  away  from  London. 
Very  large  sums  have  been  lost  by  attempting  to 
establish  such  works  elsewhere. 

965 L  Do  you  think  it  is  desirable  that  a  manu- 
facture which  is  oflTensive  to  the  population  around 
should  be  situated  in  the  midst  of  a  large  town  ? — I 
do  not  knoAV  how  the  working  population  of  London 
could  be  sustained  if  all  manufactures  of  this  kind 
should  be  driven  out  of  London.  I  am  a  great  advo- 
cate for  reducing  any  nuisance,  but  the  neighboui-hood 
of  Lambeth  is  a  poor  neighbourhood,  and  you  would 
disturb  existing  relations  to  a  great  extent  if  these 
manufactures  were  removed. 

9652.  When  those  manufactures  were  started  200 
years  ago  it  was  a  country  district,  therefore  the 
conditions  are  very  much  changed.  May  I  ask  whether 
you  live  on  your  own  works  ? — I  did,  and  my  father 
lived  until  he  was  70  years  of  age  on  the  works,  and 
I  lived  there  until  the  last  20  years,  and  I  am  there 
half  my  time  now. 

9653.  I  suppose  you  would  not  suffer  so  much 
actually  upon  the  spot  as  people  would  outside  the 
works  from  the  escape  of  gas  from  salt  glazing  ? — I 
never  heard  of  any  case  in  any  hospital  or  infirmary 
of  any  person  who  could  say  that  he  was  atFected 
injuriously  by  the  salt,  and  I  have  taken  great  pains 
to  inquire.  The  men  who  put  on  the  salt  stand  close 
to  it.  I  used  to  take  my  schoolfellows  Avhen  I  was 
young  into  a  small  room,  where  we  could  see  these 
gases  coming  out,  and  we  could  breathe,  although  we 
could  not  see  our  hands  before  our  faces.  It  used  to 
be  a  sort  of  pastime  for  us  to  throw  in  shovelfuls  of 
salt  into  the  kilns.  I  have  never  heard  of  any  part  of 
the  kingdom  where  any  person  has  been  injuriously 
affected  by  these  gases. 

9654.  You  entirely  deny  the  statement  of  the 
Archbishop  and  others,  that  any  noxious  vapours 
escape  from  your  works  ? — 1  do  not  go  so  far  as  to 
say  that. 

9655.  I  understand  you  to  say  that  you  have  not 
only  not  suffered  in  health,  but  have  found  it  a  very 
pleasant  pastime  to  throw  in  the  salt  ? — Not  in  mature 
age,  and  even  a  delicate  person  might  go  into  those 
fumes  without  suffering  any  injury.  In  confirmation 
of  that  I  may  mention  a  striking  fact,  that  in  the 
years  1850  and  1851  a  doctor  residing  in  Soho,  or  in 
one  of  the  squares  in  the  west  end,  wrote  to  us 
requesting  us  to  allow  him  to  bring  patients  to  sit 
about  in  this  atmosphere,  and  they  actually  did  so, 
week  after  week.  I  mentioned  that  to  our  foreman 
yesterday,  and  he  told  me  that  he  was  brought  up  at 
Fulham,  and  that  it  was  his  practice  to  salt  the  kilns, 
and  that  people  came  habitually  brought  by  doctors 
to  breathe  the  gas.  It  was  their  belief  that  it  cured 
some  complaints.  I  do  not  believe  that  myself,  but 
I  recollect  seeing  people  sitting  round  in  chairs  Avhen 
you  coidd  hardly  see  your  hand  before  your  face. 

9656.  {Chairman.)  People  take  senna  when  they 
are  unwell,  but  they  do  not  like  habitually  to  drink 
senna  ? — I  am  not  saying  that  it  would  be  a  pleasant 
experience  for  everybody,  but  that  it  was  thought  by 
some  to  be  really  conducive  to  health,  and  the 
opinion  very  largely  prevails  that  it  is  a  disinfectant. 
Dr.  Odling  tells  you  that  it  is  chiefly  salt  which  is 
given  off.  We  have  had  no  outbreak  of  small-pox  in 
this  district,  and  I  might  mention  that  in  Glasshouse 
Street  during  the  outbreak  of  cholera  there  was  not 
a  single  case,  and  so  on, 

9657.  {Mr.  Wilbraham  Egerton.)  You  never  heard 
any  complaints  from  your  workmen  ? — I  have  never 
heard  any  complaints. 

9658.  {Professor  Abel.)  You  state  that  in  a  kiln 
holding  20  tons  of  ware,  2  to  3  cwt.  of  salt  would 
effect  the  glazing.  Have  you  any  idea  what  proportion 
of  salt  actually  enters  into  that  process  ? — No ;  I  have 
not.  A  very  small  proportion,  I  daresay  ;  but  after 
some  experience  in  the  kilns  I  have  spoken  of,  where 
we  were  in  the  habit  of  using  about  5  cwt.,  we 
made  a  reduction  to  about  two,  with  the  same  result, 
but  I  do  not  think  less  would  do. 
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9659.  At  any  rate  you  have  largely  reduced  the 
amouut  of  salt  ? — Yes. 

9660.  Do  you  think  you  have  gone  as  far  as  you 
can  in  that  direction  ? — Yes  ;  I  think  I  may  safely  say 
•we  have  reduced  it  half,  and  that  is  about  as  far  as  we 
can  go  in  that  direction. 

9661.  In  your  opinion  the  vapour  escaping  consists 
chiefly  of  salt  which  is  in  a  very  fine  state  of  division  ? 
— Yes  ;  to  a  very  large  extent.  Only  the  other  day 
I  held  a  piece  of  iron  over  the  hole  of  the  kiln  when 
the  fumes  were  being  emitted,  and  it  was  covered 
with  a  deposit  of  salt  directly,  and  as  the  salt  goes  off, 
if  you  put  in  a  cloth  or  a  piece  of  iron  there  is  an 
incrustation  of  salt  over  it,  showing  that  there  is  a 
K.ertain  amount  of  unconsumed  salt  emitted. 

9662.  Are  you  aware  that  Dr.  Odling,  before  he 
made  the  statement  you  have  referred  to,  made  any 
experiments  as  to  the  quantity  of  the  gas  escaping  ? — 
No  ;  I  do  not  know  that  he  did,  but  he  might  have 
done  so  in  his  laboratoiy.  He  is  a  very  careful  man, 
as  you  know. 

9663.  He  did  not  examine  the  escape  from  the 
kilns  themselves  ? — No  ;  he  has  been  in  our  potteries, 
but  1  do  not  know  that  he  has  made  any  such 
examination. 

9664.  But  Mr.  Fletcher  has  ?— Mr.  Fletcher's  expe- 
riments were  entirely  in  the  direction  of  checking  the 
evolution  of  objectionable  gas  into  the  atmosphere. 

9665.  But  we  have  it  in  evidence  that  he  said  he 
had  examined  the  pottery  smoke  specially  with  the 
view  of  ascertaining  the  existence  of  muriatic  acid  ? — 
T  am  not  aware  how  that  may  be.  We  find  a  great 
deal  of  difficulty  in  dealing  with  the  quantity  we  have 
to  deal  with  during  a  limited  time,  and  Mr.  Fletcher 
suggested  a  steam  jet  of  very  great  power.  One  was 
made  for  us  on  tlie  continent  of  very  great  power, 
and  we  got  our  very  best  effects  from  the  use  of  that 
in  quickening  the  flow  of  the  gas. 

9666.  Does  the  escape  take  place  from  one  point  in 
the  kiln  ? — It  does.  We  are  obliged  to  bring  it  to 
one  point,  and  that  is  one  of  the  difiicultie:)  we  have 
to  contend  with. 

9667.  That  may  be  one  of  the  difficulties,  but  it 
may  also  be  a  means  in  the  future  of  doing  away  with 
that  direct  escape  into  the  atmosphere  ? — That  is 
possible. 

9668.  (Admiral  Hornhy^  You  are  the  proprietor 
of  large  works  in  Lancashire,  are  you  not  ? — Yes. 

9669.  Where  are  they  situated  ? — In  St.  Helens, 
in  the  centre  of  the  town. 

9670.  You  do  not  do  anything  there  but  what  you 
call  rough  work  ? — We  manufacture  nothing  but 
sanitary  pipes  there. 

9671.  Are  the  furnaces  or  the  arrangements  there 
the  same  as  they  are  here  ? — They  are  slightly 
different. 

9672.  They  arc  only  different  because  it  is  a  i-ougher 
material  which  you  make ;  is  not  that  so  ? — There  is 
some  slight  difference  in  relation  to  the  different 
material. 

9673.  The  glazing  is  done  there  with  salt,  is  it  not  ? 
—Yes. 

9674.  And  not  with  any  other  material  ? — Not  with 
any  other  material. 

9675.  How  many  years  ago  were  these  works  of 
yours  at  St.  Helen's  first  established  ? — They  were 
established  about  30  years  ago. 

9676.  When  St.  Helen's  was  a  much  smaller  place 
than  it  is  now  ? — Yes. 

9677.  Have  you  had  any  complaints  with  regard  to 
those  works  ? — None. 

9678.  Not  from  the  houses  round  ? — No  ;  in  a 
place  like  St.  Helen's  our  works  would  not  be  con- 
sidered a  nuisance. 

9679.  But  when  you  first  established  them  were 
there  no  complaints  ? — No,  and  also  at  our  other 
works  near  Rowley  Regis,  in  StafTordshire,  abotit  two 
miles  from  Dudley,  which  care,  perhaps,  the  largest 
sanitary  pipe  works  in  the  kingdom,  I  have  never 
had  any  complaints. 
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9680.  Have  you  been  able  to  reduce  your  propor- 
tion of  salt  there? — Yes,  in  the  same  proportion. 

9681.  {^Ir.  Stevenson.)  In  yotip  experiments  in 
Lancashire,  to  arrest  the  escape  of  this  muriatic  acid, 
what  principle  was  adopted  ? — We  built  towers  and 
passed  all  the  vapours  through  them,  and  then  had  an 
arrangement  for  a  steam  jet  by  which  the  gas  was 
driven  with  great  rapidity  through  them. 

9682.  To  create  a  draught  ? — Yes,  to  create  a 
draught,  and  the  water  trickles  down  from  the  top 
through  the  coke  or  the  various  subjects  Avliich  we 
use. 

9683.  Is  it  a  similar  apparatus  to  those  used  in 
alkali  works  ? — Yes. 

9684.  What  difficulty  did  you  find  in  driving  your 
gases  through  this  tube  ? — We  found  that  it  interfered 
with  the  draught  and  with  the  colour  of  the  ware,  and 
in  the  first  place,  it  was  necessary  to  take  it  all  down, 
and  in  creating  that  down  draught  difficulties  super- 
vened. We  have  not  been  able  to  adopt  that  principle 
at  Lambeth  at  all.  I  have  made  many  numerous  and 
costly  experiments  in  that  direction,  but  unsuc- 
cessfully. 

9685.  Were  they  all  upon  the  principle  of  passing 
the  gases  through  or  in  contact  with  water  ? — Yes. 

9686.  What  height  do  you  build  your  kilns  to  get 
an  adequate  draught  ?— We  build  them  about  50  or 
60  feet.  I  have  built  chimneys  70  or  80  feet  high, 
and  thei'e  are  some  at  Lambeth  60  or  70  feet  high, 
and  some  much  lower. 

9687.  Those  chimneys  are  open  at  the  top,  ai'e  they 
not  ? — Yes. 

9688.  Y^ou  have  not  tried  to  conduct  the  gases  into 
the  higher  chimneys? — -No;  the  process  is  a  very 
delicate  one,  and  to  get  a  man  who  understands  it  is 
a  very  great  desideratum  in  our  manufixcture. 

9689.  In  putting  in  the  salt  at  the  top  of  the  kiln, 
how  do  you  secure  its  getting  to  the  bottom  so  as  to 
glaze  the  articles  lowest  in  the  kilns  ? — The  salt  does 
fall,  but  in  some  instances  salt  in  small  quantities  is 
also  put  into  the  firelioles,  that  is  to  say,  not  only 
tiirough  those  holes  of  the  kiln  on  the  top,  but  also 
into  the  fireholes  themselves. 

9690.  Whilst  the  salt  glazing  is  going  on,  are  there 
any  means  taken  to  check  the  draught,  so  as  to  get 
the  salt  to  glaze  all  the  articles  ? — No,  wo  must  get 
into  the  state  that  we  find  just  right. 

9691.  And  as  you  say  ihe  thickness  of  the  glazing 
is  extremely  small,  have  you  ever,  by  analysing  the 
contents  of  a  kiln,  endeavoured  to  ascertain  what 
quantity  of  soda  Avas  actually  taken  in  by  the  ware  ? 
—No. 

9692.  The  quantity  must  be  extremely  small,  I 
suppose  ? — The  quantity  must  be  extremely  small. 

9693.  And  consequently  the  greatest  portion  of  the 
salt  which  you  use  must  go  away  in  the  shape  of  salt  ? 
— It  does. 

9694.  The  muriatic  acid  which  is  evolved  would  be 
due  only  to  that  portion  of  the  salt  vapour  which  has 
been  decomposed  by  contact  with  the  ware  ? — 1 
assume  it  is  so. 

9695.  If  the  glazing  is  of  the  same  thickness  that  it 
used  to  be,  by  diminishing  the  quantity  of  salt  you 
may  not  have  diminished  the  quantity  of  muriatic 
acid  ? — No,  we  may  not  iiave  done  po. 

9696.  Then  you  have  only  diminished  the  amount 
of  salt  which  escaped  ? — That  may  be  so.  On  the 
other  hand,  I  think  it  is  the  salt  which  creates  that 
irritation  of  which  some  people  complain. 

9697.  Has  not  the  manufixcture  of  draining  j^ipes 
increased  enormously  ? — It  has  increased  enormously. 

9698.  What  are  the  principal  seats  of  the  manu- 
facture ? — Besides  Lambeth  there  is  Y^orksliire — in 
the  neighbourhood  of  Leeds  more  especially,  in  many 
parts  of  Derbyshire,  in  the  midland  district  aroiuKl 
Tamwovth,  and  in  many  parts  of  the  north  of 
England,  at  Newcastle  for  example. 

9699.  Do  they  all  glaze  by  means  of  salt  ? — All 
sanitary  pipes  arc  glazed  by  means  of  salt. 

9700.  Is  it  a  thicker  glaze  than  you  would  use  in 
your  tine  ware  ? — No,  it  is  all  the  same. 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


H.  Doulton,       9701.  There  is  no  greater  production  of  muriatic 
Esq.     '    acid  from  a  square  foot  of  sanitary  ware  than  from  a 

  square  foot  of  your  ware  ? — I  do  not  know  about  that. 

8  Mar.  1877.  gome  of  the  sanitary  pipes  are  made  of  a  fire-clay 
which  takes  a  great  quantity  of  salt,  and  I  am  inclined 
to  think  a  much  greater  quantity  of  salt  would  be 
required  to  glaze  that  ware  than  the  ware  we  make. 

9702.  They  would  disengage  more  muriatic  acid  in 
that  case,  would  they  not  ? — Not  very  much  more.  I 
should  think  the  more  open  the  clay,  that  is  to  say, 
the  more  it  approximates  to  fire-clay,  the  larger  the 
quantity  of  salt  used,  though  not  in  a  very  great 
degree. 

9703.  Do  you  fire  your  ware  once  or  twice  ? — The 
salt  glazed  ware  once ;  in  fact,  all  of  it  once. 

9704.  After  it  is  sufiiciently  hard  and  hot  you  put 
in  the  salt,  do  you  not? — Yes;  if  you  have  not  the 
heat  it  is  useless  to  put  in  the  salt.  You  may  as  well 
put  in  sawdust  for  all  the  good  it  will  do. 

9705.  Is  the  enamelled  ware  fired  more  than  once  ? 
— Only  once. 

9706.  Why  is  not  the  enamelled  ware  used  more 
extensively  ? — There  are  certain  chemical  results,  and 
for  the  finer  descriptions  of  ware  it  would  not  do  at 
all ;  it  makes  a  thick  film,  and  would  obliterate  all  the 
fine  work. 

9707.  And  perhaps  fuses  irregularly  ? — It  does. 

9708.  {Professor  Williamson.)  What  quantity  of 
coal  do  you  burn  when  you  are  at  full  work  in 
Lambeth  ? — About  350  tons  per  week. 

9709.  I  suppose  that  coal  would  contain  from  one 
to  two  per  cent,  of  sulphur  ? — I  am  not  aware  what  it 
is  exactly.  I  believe  that  is  about  the  proportion.  I 
have  understood  that  it  is  something  like  two  per 
cent.,  but  I  cannot  speak  with  any  confidence  upon 
the  point.  I  should  mention  that  we  desire  to  get  the 
coal  we  use  as  free  from  sulphur  as  possible. 

9710.  I  understand  from  your  statement  to 
Mr.  Stevenson  that  you  consider  that  the  reduction 
of  the  salt  in  your  kilns  did  not  necessarily,  or  hardly 
probably,  diminish  the  quantity  of  muriatic  acid 
evolved  ? — I  am  not  a  chemist,  and  that  is  rather  a 
question  for  a  chemist  to  give  evidence  upon ;  but  in 
all  probability,  as  far  as  I  can  follow  it,  I  should  say 
that  would  be  so. 

97 11.  If  you  put  the  same  quantity  of  glaze  on  your 
ware,  there  would  be  the  same  amount  of  muriatic 
acid  evolved  ? — Quite  so. 

9712.  You  do  not  see  your  way  to  regulate  the 
dampers  so  as  to  have  the  full  control  over  the 
escape  ? — I  have  had  great  experience  with  reference 
to  other  furnaces,  and  we  have  no  difiiculty  in  regu- 
lating them,  but  we  have  a  difficulty  in  reference  to 
kilns. 

9713.  Of  course,  as  you  know,  difliculties  are  over- 
come by  manufacturers  in  other  branches  of  trade  ? — 
Yes,  and  I  think  I  must  have  shown  that  I  am  quite 
alive  to  the  necessity  of  overcoming  the  difficulties. 

9714.  Do  you  observe  in  your  kilns  much  removal 
of  the  red  colouring  material,  that  is  to  say,  whether 
in  fact  the  red  oxide  of  the  iron,  on  the  stoneware 
goods  in  particular,  is  removed  in  the  kiln  by  the 
hydrochloric  acid  which  passes  over  them  ? — No,  I 
have  not  observed  that.  This  salt  ware  has  a  par- 
ticular tone  of  colour ;  sometimes  it  is  lighter  on  one 
side  than  on  the  other,  but  that  is  more  due  to  the 
fire,  and  sometimes  where  it  "  washes,"  as  it  is  termed, 
it  is  more  even  and  lighter  in  colour. 

9715.  You  do  not  use  any  lead  glaze,  do  you  ? — 
None  at  all. 

9716.  You  are  perhaps  not  able  to  inform  me 
whether  any  fumes  arise  fi'om  the  lead  glazing  M'hile 
it  is  being  heated  ? — No,  I  do  not  know  that;  but  I 
know  that  lead  glazing  is  very  injurious  to  health, 
because  the  men's  hands  are  in  it,  and  it  aff'ects  them 
seriously,  which  made  mc  say  that  salt  glazing  is  of 
all  kinds  the  most  innocuous. 

9717.  Is  there  not,  when  you  bake  the  clay  for 
stone  ware,  some  impleasant  smell  given  ofl^,  from  the 
decomposition  of  the  organic  matter  contained  in  the 
clay  ? — None  whatever ;  and  any  smell  which  may  be 


perceived,  as  has  been  stated,  by  persons  passing 
between  Vauxhall  and  Waterloo,  would  not  come  from 
the  potteries. 

\',  9718.  But  in  the  case  of  burning  bricks  there  is  a 
smell  ? — Yes,  when  they  are  burnt  in  clamps. 

9719.  Is  that  because  the  clay  you  use  is  more  free  \ 
from  organic  matter  than  the  brick  clay  ? — Yes.  ! 

9720.  ( Viscount  Midleton).    I   think   you    told  ' 
Admiral  Hornby  that  you  have  no  complaints  as  to 
your  works  at  St.  Helens.     You  could  not  say  as  i 
much  about  your  works  in  Lambeth  ? — No,  we  have 
had  complaints  about  them. 

972 1 .  I  presume  at  Lambeth  you  are  in  the  midst 
of  a  denser  population  than  you  are  at  St.  Helens  ? — 
No,  it  is  rather  the  other  way.  I  should  say  that  at 
St.  Helens  our  works  are  in  the  midst  of  a  denser 
population  than  they  are  in  Lambeth. 

9722.  But  at  St.  Helens  there  are  various  other 
works,  so  that  it  would  be  somewhat  difficult  to  dis- 
tinguish between  the  smell  from  one  and  the  other  ? —  j 
It  would. 

9723.  The  potteries  in  Lambeth  are  a  high  class  of 
industry,  are  they  not  ? — They  are. 

9724.  Latterly,  although  the  number  of  salt  kilns 
have  been  diminished,  the  number  of  potteries  them- 
selves have  been  considerably  upon  the  increase,  is 
that  not  so? — No  ;  if  you  take  into  account  the  num- 
ber which  have  been  swept  away,  there  has  been  in 
the  number  a  considerable  decrease ;  but  we  have 
enlarged  our  works,  and  the  Messrs.  Stiff  have 
enlarged  their  works,  so  that  there  is  not  much 
decrease  on  the  whole. 

9725.  They  enjoy  a  special  exemption  from  the 
Smoke  Nuisance  Act,  do  they  not  ? — They  did,  but 
it  has  since  been  removed. 

9726.  Why  was  that  exemption  granted  7 — I  saw 
Lord  Palmerston  on  the  subject,  and  showed  him  that  j 
Sir  Henry  de  la  Beche  and  the  other  gentlemen  who  | 
were  employed  to  inquire  into  the  subject,  said  that  I 
there  was  no  known  means  of  preventing  smoke 
escaping  from  potteries,  and  that  being  shown  to  his 
lordship,  he  said  he  must  put  the  potteries  under  an  [ 
exemption.  ! 

9727.  {Chairman).  Lord  Palmerston's  Act  only 
dealt  with  coal  smoke,  did  it  ? — Yes,  I  believe  so. 

9728.  {Viscount  Midleton).  Are  you  in  a  position 
to  say  that  since  that  time  no  means  have  been  dis- 
covered of  preventing  the  escape  of  muriatic  acid  ? — 
Not  that  I  am  aware  of,  and  I  have  gone  to  consider- 
able expense  to  endeavour  to  prevent  it. 

9729.  What  is  to  prevent  the  same  means  oi  con-  | 
densing  muriatic  acid  being  employed  in  potteries  as  I 
must  be  employed  in  chemical  works  ? — The  muriatic 
acid  evolved  from  chemical  works  is  far  greater  than 
that  evolved  from  potteries  ;  the  difficulty,  as  I  have  i 
endeavoured  to  explain  several  times,  is  the  draught,  j 
We  have  to  get  our  heat  exactly  to  the  kind  of  bright  \ 
particular  heat  which  only  experience  teaches  a  man 

is  the  time  to  put  down  the  salt,  and  if  we  interfere 
with  that  draught  we  get  black  discoloured  ware,  and 
are  altogether  injuriously  affected.  | 

9730.  Are  you  at  all  in  the  habit  of  consulting  a  | 
professional  chemist  with  respect  to  the  escape  of  | 
gases  from  your  works  ? — I  have  consulted  two  or  \ 
three  professional  chemists  with  regard  to  this  matter. 

9731.  You  speak  of  your  own  health  as  a  resident 
upon  the  spot  not  having  been  affected  by  these  gases, 
but  is  it  not  the  fact  that  in  the  case  of  a  person  | 
constantly  exposed  to  their  action  a  certain  tolerance 

is  established  which  enables  him  not  to  feel  the  action 
of  these  gases  which  anyone  not  so  accustomed  to 
them  experiences  ? — I  broke   the  continuity  about  ! 
20  years  ago,  and  I  have  not  felt  any  difference. 

9732.  What  number  of  men  do  you  employ  ? — 
Nearly  1,000. 

9733.  What  do  you  find  to  be  the  case  with  regard 
to  their  health  ? — The  a^'erage  is  very  good. 

9734.  You  find  them  as  healthy  as  any  other  class 
of  workman  ? — Healthier  than  the  average.  Thei'e 
is  nothing  detrimental  to  health  in  the  potteries. 

9735.  Is  it  possible  that  any  of  the  escapes  which 
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are  complained  of  in  the  neighbourhood  should  be 
caused  by  the  carelessness  of  the  workmen  ? — No,  it 
is  impossible  as  coming  from  the  potteries. 

9736.  They  are  in  fact  escapes  which  are  incidental 
to  the  process  of  manufacture,  and  which  in  your 
opinion  cannot  be  entirely  avoided  ? — There  are  the 
salt  fumes,  and  there  are  no  others. 

9737.  Would  you  object  to  being  placed  under 
inspection  in  the  same  way  as  chemical  works  are  ? — 
I  should  not  like  it. 

9738.  Have  any  prosecutions  been  instituted  against 
you  by  the  local  board  ? — No,  none.  Within  the  last 
four  or  five  years  it  may  be  known  to  the  Commis- 
sion that  I  have  introduced  a  kind  of  artistic  ware, 
which  has  been  put  into  every  museum  in  Europe ; 
there  has  been  an  immense  demand  for  it ;  and  if  I 
bad  been  trammelled  by  such  restrictions  as  you 
suggest  it  would  have  been  impossible  to  have  made 
that  ware.  That  branch  of  manufacture  gives  em- 
ployment to  100  artists. 

9739.  I  asked  the  question  because  we  examined 
three  manure  manufacturers  yesterday  and  they  were 
extremely  desirous  of  being  placed  under  Government 
inspection,  and  I  wish  to  know  from  you,  as  represen- 
ting the  pottery  trade,  whether  the  feeling  of  your 
trade  was  the  same,  or  Avhether  you  would  object  to 
being  placed  under  inspection  ? — We  think  a  state  of 
freedom  the  most  natural  and  desirable  one. 

9740.  (^Chairman.^  Is  there  anything  you  would 
wish  to  add  to  the  evidence  you  have  given  to  the 
Commission  ? — I  should  be  glad  to  be  allowed  to  add 
this  to  my  evidence.  Something  has  been  said  about 
nuisances.  I  think  something  has  been  attributed  to 
our  potteries  which  does  not  properly  belong  to  them. 
One  of  the  greatest  nuisances  in  Lambeth  was  a  bone 
and  manure  factory,  in  which  bones  were  ground,  and 
sulphuric  acid  was  poured  upon  them  for  making 


manure.  I  am  happy  to  say  that  I  have  dealt  with 
that  very  lately  and  purchased  the  proprietor's  interest, 
and  that  the  nuisance  will  be  suppressed  in  the  course 
of  about  six  months.  ^. 

9741.  We  have  heard  a  great  deal  of  the  nuisance 
created  by  the  candle  works,  do  you  suffer  in  your 
own  works  from  tliem  ? — I  smell  it  occasionally. 

9742.  The  smells  reach  you  ? — Yes,  but  the  works 
are  some  distance  off. 

9743.  The  vapour  is  said  to  be  of  a  very  noxious 
character  ? — It  is  not  pleasant. 

9744.  Do  you  know  whether  that  has  increased 
of  late  years  ? — Yes,  it  has.  I  think  that  those  who 
know  Lambeth  will  understand  that  the  suppression 
of  this  bone  factory  is  of  very  great  advantage ;  yet 
still  I  quite  agree  with  the  archbishop  and  the  rector 
that  Lambeth  is  the  place  of  deposit  for  the  refuse 
of  London  to  a  very  large  extent. 

9745.  But  the  local  authority  have  the  means  of 
preventing  that,  if  they  choose,  have  they  not  ? — Yes, 
they  have  ;  but  these  bone  manure  works  having 
been  established  for  70  years,  there  was  a  sort  of 
vested  interest  to  carry  on  the  works  there,  and  there- 
fore we  thought  it  of  extreme  importance,  if  we  could 
get  rid  of  them,  to  be  able  to  accomplish  it. 

9746.  (  Viscount  Midleton.)  As  a  matter  of  fixct 
the  manufacturers  of  Lambeth,  instead  of  residing 
near  their  works,  have  drifted  away  for  the  most  part 
to  Tulse  Hill  and  Clapham,  have  they  not  ? — Yes, 
but  my  father  lived  there  70  years,  and  I  had  great 
diiSculty  in  getting  him  away  ;  but  he  lived  10  years 
longer  on  Clapham  Common. 

9747.  But  as  a  matter  of  fact  most  of  the  manu- 
facturers have  gone  away  to  Tulse  Hill  and  that 
neighbourhood  ? — Yes,  but  that  is  not  peculiar  to  the 
potteries  nor  to  Lambeth. 
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Dr.  Albert  James  Beknays  examined. 


9748.  (Chairman.)  Will  you  state  to  the  Com- 
missioners what  position  you  occu  py  ? — I  am  pro- 
fessor of  chemistry  at  St.  Thomas's  Hospital. 

9749.  Do  you  reside  at  St.  Thomas's  Hospital  ? — 
I  do  not. 

9750.  Do  you  reside  in  the  neighbourhood  ? — No, 
I  reside  at  Brixton. 

975  ] ,  Are  you  frequently  in  Lambeth  ? — Constantly. 

9752.  Have  you  paid  attention  to  this  question  of 
the  noxious  vapours,  of  which  complaint  has  been 
made  ? — Yes,  many  years  ago,  when  it  was  determined 
to  build  the  new  St.  Thomas's  Hospital  upon  its  present 
site,  I  made  inquiries  as  to  whether  the  site  would  be 
suitable.  At  that  time  the  Thames  was  a  stinking 
ditch,  and  the  sewers  reeked  to  that  extent  that  it 
was  not  very  easy  to  say  that  this  vapour  was  any 
nuisance  at  all ;  but  my  opinion  after  having  examined 
some  of  the  manufactories  in  the  neighbourhood  was 
that  there  was  nothing  in  the  manufactories  themselves 
that  would  render  that  an  objectionable  site  for  a 
hospital. 

9753.  Did  the  hospital  displace  any  of  those  manu- 
factories ? — None.  The  hospital  displaced  a  number 
of  mud  banks,  and  we  were  informed  when  we  went 
to  the  hospital  that  the  embankment  would  entirely 
do  away  with  the  mud  bank,  but  some  of  it  stiU  exists. 

9754.  Do  those  vapours  ever  enter  into  St.  Thomas's 
Hospital  ?— They  do. 

9755.  Are  they  complained  of  by  the  inmates  ot 
the  hospital  ? — Scarcely  at  all. 

9756.  Do  you  think  that  the  vapours  find  their  way 
into  the  hospital  in  the  same  quantities  as  they  do 
into  other  parts  of  Lambeth  ? — Of  course  there  would 
be  a  certain  amount  of  resistance,  on  account  of  the 
size  and  walls  of  the  building  and  so  forth  ;  but  we 
sometimes  get  a  great  deal  of  smoke. 

9757.  In  making  that  inquiry  what  particular  works 
(lid  you  investigate  ? — The  works  which  were  nearest 
to  us  and  which  concerned  us  most  were  the  potteries, 
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and  I  examined  many  years  ago  the  potteries  of 
Mr.  Doulton,  and  although  I  thought  and  think  now 
that  there  was  more  smoke  than  was  necessary,  yet 
I  do  not  consider  that  there  is  any  evil  done  to  the 
neighbourhood,  except  as  regards  the  unpleasantness 
of  the  smoke. 

9758.  Was  the  unpleasantness  at  all  extreme? — 
At  that  time  the  unpleasantness  principally  was  the 
smoke. 

9759.  Should  you  have  objected  to  live  within  its 
influence  ? — Not  from  what  I  had  seen. 

9760.  But  have  you  any  particular  gusto  for  un- 
pleasant vapours  ? — None  whatever;  but  I  do  not  call 
smoke  unpleasant,  as  compared,  for  instance,  with 
other  stenches  that  are  much  more  common. 

9761.  But  I  suppose  in  the  choice  of  a  residence 
you  would  rather  avoid  than  seek  an  atmosphere  that 
was  polluted  with  vapour  of  any  kind  ? — Clearly. 

9762.  Therefore,  although  these  vapours  may  not 
be  unwholesome,  do  you  consider  them  to  be  so 
unpleasant  as  to  affect  the  enjoyment  of  life  ? — I 
certainly  should  not  select  to  live  under  a  furnace. 

9763.  Is  Lambeth  visited  by  other  vapours  than 
those  of  the  potteries  ? — Yes. 

9764.  Are  any  of  those  offensive? — Very  much  so. 

9765.  Which  do  you  consider  to  be  the  most 
offensive  ? — I  think  the  most  offensive  nuisance  wo 
have,  next  to  the  emanation  from  the  Thames  mud, 
are  smells  from  the  different  wharves,  especially  where 
they  sort  the  garbage  which  comes  from  different 
parts  of  London,  such  as  Covent  Garden,  and  other 
places.    The  vegetable  matter  is  exceedingly  offensive. 

9766.  All  those  places  are  within  the  jurisdiction 
of  the  local  authority,  are  they  not  ? — Y''es. 

9767.  And  might  be  dealt  Avitli  by  the  local 
authority  ? — I  think  so.  I  think  such  things  ought 
not  to  be  allowed  to  be  brought  there. 

9768.  But  can  you  give  the  Commissioners  any 
evidence  with  regard  to  nuisance  arising  from  mauu- 
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I>r.         factories  ? — Next  to  that,  as  a  serious  annoyance,  are 
Beniays.         smells  arising  from  the  dust  sorting,  from  the 
^gy^     bone  boiling,  and  the  superphospliate  of  lime  manu- 
_J  '  facture. 

9769.  The  hone-boiling  establishment,  we  are  told, 
has  been  lately  bought  up,  and  is  about  to  disappear? 
So  I  understand.    I  heard  Mr.  Doulton's  evidence. 

9770.  Is  the  superphosphate  of  lime  manufactui'e 
connected  with  the  bone-boiling  establishment  ?  — 
There  are  such  a  number  of  manufactories  together 
of  different  kinds  that  I  could  not  say. 

9771.  But  you  are  not  aware  whether,  when  the 
bone  -  lioiling  establishment  disappears,  the  super- 
phosphate of  lime  manufactory  will  also  go  with  it  ? — 
I  know  the  buildings  are  all  together  in  one  group. 

9772.  Do  they  belong  to  the  same  proprietor,  or  do 
they  occupy  the  same  ground  as  that  which  has  been 
bought  by  Mr.  Doulton  ? — They  occupy  the  same 
ground  as  that  which  has  been  bought  by  Mr.  Doulton. 

9773.  Then,  with  reference  to  the  candle  manu- 
factories, we  have  been  informed  that  there  is  a  smell 
arising  from  them  ? — There  is  no  doubt  that  sometimes 
a  smell  comes  from  the  candle  manufactories  of  a  very 
disagreeable  character. 

9774.  Does  it  atFect  the  health  ? — We  do  not  hear 
anything  of  that  kind  at  the  hospital. 

9775.  Do  you  deal  much  at  your  hospital  with  the 
illness  of  those  who  live  in  the  neighbourhood  of  the 
hospital,  that  is  to  say,  has  the  hospital  any  out-door 
patients  ? — The  hospital  has  a  great  deal  to  do  with 
the  poor  people,  in  the  shape  of  confinements  and  so 
forth. 

9776.  Do  you  consider  that  for  a  person  suffering 
from  a  bronchial  complaint  or  other  complaint  of  the 
chest  the  breathing  of  this  vapoiu'  is  not  injurious  ? — 
I  think  it  would  be  injurious  in  such  cases. 

9777.  Are  the  inhabitants  of  that  part  of  Lambeth 
so  fortiniately  circumstanced  that  they  have  no  diseases 
of  that  character  ? — I  understand  that  there  is  no 
increase  whatever  in  that  class  of  disease. 

9778.  So  I  understand  ;  but  that  is  not  exactly  my 
question.  My  question  is,  if  there  exist  such  diseases 
as  yon  tell  me  there  do,  would  not  those  who  suffer 
from  them  suffer  some  aggravation  of  tlieir  complaint 
from  dwelling  in  the  neighbourhood  of  these  vapours  ? 
— They  would  from  the  fumes  of  hydrochloric  acid. 

9779.  Which  arise  from  the  potteries  ? — They  do 
occasionally. 

9780.  So  far  then  the  inhabitants  would  suffer  in 
health.  As  I  undei-stand  there  is  nothing  to  affect  the 
licalth  of  a  healthy  person,  but  persons  suffering  from 
certain  complaints  would  have  their  sufferings  aggra- 
vated by  breathing  the  emissions  from  the  works ;  that 
is  generally  the  result  of  your  evidence,  as  I  under- 
stand it  ? — That  would  be  the  result,  of  course. 

9781.  The  rector  of  Lambeth  has  told  the  Commis- 
sionei's  that  when  the  thermometer  was  at  94",  which 
I  suppose  sometimes,  but  rarely,  happens,  he  has  been 
obliged  to  close  all  his  windows  in  order  to  keep  out 
the  foul  vapours  which  would  otherwise  enter.  You 
would  hardly  consider  that  as  a  state  of  things  that 
was  otherwise  than  prejudicial  to  health,  would  yon  ? 
— Certainly  not ;  but  do  I  understand  your  Lordship 
to  refer  to  the  mixture  of  vapours  of  all  kinds  that  we 
are  suffering  from  upon  the  south  side  of  the  water. 

9782.  I  suppose  it  is  very  difficult  for  anyone  to 
distinguish  between  them  ? — I,  as  a  chemist,  can  con. 
stantly  distinguish  between  them ;  it  is  a  constant 
amusement  to  distinguish  which  kind  of  smell  one  is 
enjoying  at  the  time. 

9783.  When  the  clergyman  of  the  parish  says  that 
he  has  to  close  his  windows  against  unpleasant  vapours, 
what  vapours  do  you  think  those  would  be  — I  should 
imagine  that  it  would  be  the  sickening  vapours,  which 
come  more  especially  from  the  manure  heaps,  from  the 
vegetable  matter,  from  the  bone  boiling  and  super- 
phosphate manufactory,  and  from  the  soap  boiling 
factory,  all  of  which  are  exceedingly  disagreeable  in 
summer  weather. 

9784.  Of  those  some  are  about  to  disappear,  and 


the  others  are  clearly  within  the  urisdiction  of  the 
local  authorities  ? — Clearly. 

9785.  So  that  no  change  of  law  is  necessary  in  those 
cases  ? — I  should  not  have  thought  any  change  of  law 
was  necessary  in  those  cases.  I  should  have  thought 
the  law  was  strong  enough  to  stop  manufactures  which 
are  distinctly  injurious. 

9786.  How  would  they  act  injuriously  ? — The  way 
in  which  a  person  in  a  low  state  of  health  is  injured 
by  the  sickening  smell,  is  by  its  spoiHng  his  appetite, 
and  so  on. 

9787.  Do  not  you  think  that  a  person  in  a  low 
state  of  health  would  suffer  from  the  vapours  which 
are  emitted  from  the  potteries  ? — I  can  only  say  as  to 
the  smoke. 

9788.  You  admit  that  smoke  is  emitted  from  the 
l^otteries  ? — It  is. 

9789.  Then  I  apply  my  question  to  the  smoke 
emitted  from  the  potteries  ? — I  think  that  the  smoke 
emitted  from  the  potteries  might  be  kept  under 
considerably  more  than  it  is. 

9790.  But  assuming  the  present  quantity  to  exist, 
would  you  say  that  it  is  otiierwise  than  unfavourable 
to  persons  in  a  low  condition  of  health  ? — I  should 
have  thought  that  the  smoke  was  the  best  of  all  the 
disagreeable  smells  with  which  we  have  to  do. 

9791.  Now  I  did  not  quite  understand,  seeing  that 
hospitals  have  usually  to  deal  with  persons  in  a  low 
condition  of  health,  how  it  was  that  you  came  to  say 
there  was  nothing  in  a  site  upon  the  banks  of  the 
Thames  at  that  point  which  you  thought  would  be 
prejudicial  to  health  ? — After  having  been  there  for 
many  years  I  am  more  strongly  of  opinion  than  ever 
that  we  have  got  the  best  site  that  we  could  have. 
We  were  obliged  by  the  law  of  our  foundation  to  have 
our  hospital  in  the  south  of  London ;  and  a  site 
amongst  the  streets  would  have  been  far  worse  than 
by  the  side  of  a  broad  river,  where  you  have  a  certain 
amount  of  change  of  air  ;  and  I  must  say  that  the 
patients  enjoy  themselves  much  more  than  I  ever  saw 
them  do  before. 

9792.  Your  argument  would  be  that  whatever  niis- 
chief  there  is  arising  from  the  vapours  emitted  from 
the  manufactories,  which  may  be  very  great,  it  is 
more  than  compensated  by  the  advantages  which  arise 
from  that  precise  situation  ? — Quite  so. 

9793.  {Professor  Abel.)  Have  you  ever  had  occa- 
sion to  make  a  special  examination  of  the  air  in  the 
neighbourhood  of  your  hospital  ? — Yes  ;  I  have. 

9794.  In  reference  to  what  ? — Before  the  hospital 
was  built,  as  I  have  informed  the  Commissioners,  the 
site  was  nothing  but  a  mud  bank,  and  there  was 
sulphuretted  hydrogen  constantly  emitted,  which  Ave 
now  only  get  occasionally  from  the  mud  bank  which 
exists  to  a  small  extent  in  front  of  the  present 
embankment.  I  have  examined  the  air  for  sulphurous 
acid  and  sulphuretted  hydrogen  frequently. 

9795.  Have  you  ever  found  the  potteries  evolve 
muriatic  acid  ? — Yes. 

9796.  What  has  been  the  result  of  your  examina- 
tion ? — The  result  since  I  have  known  the  site,  which 
is  about  11  years,  is  that  there  has  been  an  extra- 
ordinary diminution  in  the  quantity  of  vapour  which 
is  given  out,  and  a  great  deal  of  the  emission  in  shape 
of  vapour  is  actual  salt. 

9797.  Have  you  any  record  in  figures,  indicating 
the  amount  of  hydrochloric  acid  which  you  have 
found  in  the  atmosphere  ? — No ;  that  is  generally 
lost  in  the  grounds  of  the  hospital  before  we  can  find 
it  in  the  hospital. 

9798.  What  distjince  is  your  laboratory  from  the 
nearest  pottery  ? — 300  or  400  yards  I  should  say. 

9799.  You  mentioned  among  other  works  evolving 
at  any  rate  unpleasant  odours,  the  soap-boiling  works, 
do  they  now  exist  ? — I  have  not  smelt  them  for  a  long 
time. 

9800.  Have  you  ever  specially  inspected  such 
works  as  the  soap  works  and  the  candle  factories  in 
the  neighbourhood  of  the  hospital  ? — I  have  been  over 
the  candle  factory  of  Messrs.  Field  and  also  the  candle 
factory  of  Messrs.  Price. 
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9801.  What  is  the  character  of  the  vapour  emitted 
by  those  works  ? — It  is  only  occasionally  (apart  from 
the  disagreeable  smell  which  is  always  attendant  on 
these  fatty  operations)  that  you  have  this  considerable 
quantity  of  sulphurous  acid  emitted. 

9802.  But  you  do  have  sulphurous  acid  occasionally, 
as  part  of  the  result  of  the  chemical  operations  that 
ai'e  carried  on  there  ? — Yes. 

9803.  Do  you  think  this  sulphurous  acid  vapour 
could  be  dealt  with  by  the  manufacturers  ? — I  do. 

9804.  With  regard  to  the  vapours  which  are  most 
complained  of  by  the  neighbourhood,  do  you  think 
they  could  be  in  any  way  dealt  with,  so  as  to  diminish 
the  amount  of  nuisance  to  the  neighbourhood  ? — One 
of  the  most  odious  nuisances  which  we  have  to  deal 
with  is  a  plague  of  flies,  which  obviously  comes  from 
the  decaying  vegetable  matter  on  the  wharves. 

9805.  But  I  refer  more  particularly  to  the  odour 
from  the  candle  manufactories  which  has  been  referred 
to  to-day  as  more  or  less  offensive  in  character.  Hav- 
ing applied  your  knowledge  of  chemistry  in  inspecting 
these  works,  do  you  consider  these  odours  could  be  in 
any  way  dealt  with  by  the  manufacturers  ? — I  do. 

9806.  And  without  any  very  great  difficulty  or  loss 
to  the  manufacturers  ? — I  think  so. 

9807.  {Admiral  Hornby.)  You  spoke  just  now  of 
the  plague  of  flies — is  that  a  thing  the  hospital  suffers 
particularly  from  or  the  neighbourliood  generally  ? — I 
have  seen  them  very  much  in  the  neighbourhood  in 
the  shop  windows,  and  I  have  often  traced  them  to 
the  heaps  of  vegetable  matter  that  we  have  to  com- 
plain of,  more  especially  along  the  wharves-  They 
bring  the  manure  and  sweepings  of  Covent  Garden 
and  other  places  to  our  side  of  the  water,  and  if  that 
could  be  stopped  it  would  do  away  with  the  very 
great  nuisance  which  we  suffer  from. 

9808.  {Chairman.)  Why  is  the  parish  of  Lambeth 
made  specially  the  place  of  deposit  for  these  matters  ? 
— I  believe  on  account  of  the  poverty  of  the  district. 


It  was  so  in  times  gone  by,  when  the  land  was  of 
very  little  value. 

9809.  {Admiral  Hornby.)  Have  your  local  autho- 
rities no  power  to  deal  with  such  things  as  this  large 
deposit  of  manure  ? — I  believe  they  have,  and  they  do 
so  to  a  certain  extent ;  but  unless  you  are  interfering 
almost  every  hour  you  have  a  quantity  of  material 
brought  to  the  wharves  and  left  there  for  some  time, 
and  even  if  it  is  only  left  for  one  day  you  have  a 
horrible  smell. 

9810.  And  you  have  large  masses  of  manure 
brought  there,  have  you  not  ? — Yes. 

9811.  Many  tons? — Yes,  hundreds  of  tons.  It  is 
carrietl  away,  or  supposed  to  be,  day  by  day,  but  we 
have  had  accumulations  for  five  and  six  days  together 
of  the  sweepings  of  Covent  Garden. 

9812.  During  which  time  the  smell  is  very  bad  ? — 
It  is  horrible. 

9813.  {Mr.  Stei^enson.)  Is  the  refuse  brought  there 
in  order  to  be  sorted? — Sorting  does  take  place. 

9814.  What  do  they  do  with  the  vegetable  refuse 
which  comes  from  Covent  Garden  ? — That  is  taken 
by  barges,  which  generally  lie  alongside  the  wharves. 

9815.  D(j  tliey  sort  the  cinders  there  ? — Yes. 

9816.  And  select  the  coke  for  manufacturing  opera- 
tions afterwards  ? — Yes,  they  do. 

9817.  Whence  is  all  this  great  quantify  of  material 
collected  ? — I  can  only  speak  with  certainty  as  to  one 
wharf,  with  reference  to  which  I  had  to  inquire  some 
time  ago.    All  that  refuse  came  from  Covent  Garden. 

9818.  Those  are  private  wharves  ;  it  is  not  a  public 
depot  ? — It  is  not. 

9819.  So  that  the  gathering  and  sorting  of  these 
materials  is  a  private  interest  ? — Yes. 

9820.  (  Viscount  Midleton.^  It  is  in  the  hot  weather, 
I  suppose,  that  this  nuisance  is  most  felt  ? — It  is. 

9821.  Is  it  on  any  particidar  day  in  the  week? — 
I  think  it  is  almost  continually  going  on. 


Dr. 
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The  witness  withdrew. 


Adjourned. 


Wednesday  21st  March,  1877. 


Present  : 

The  Right  Honourable  LORD  ABERDARE  in  the  Chair. 


The  Right  Honourable  Earl  Percy,  M.P. 
The  Right  Honourable  Viscount  Midleton. 
The  Honourable  Wilbraham  Egerton,  M.P. 
F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 


H.  E.  RoscoE,  Esq.,  F.R.S. 

A.  W.  Williamson,  Esq.,  F.R.S. 

Admiral  W.  W.  Hornby. 

Gkralh  a.  R.  Fitzgerald,  Esq.,  Secretary. 


Mr.  Norman  Sinclair  examined. 


9822.  {Chairman.)  Do  you  live  at  the  Victoria 
Embankment  Gardens,  Charing  Cross  ? — Yes. 

9823.  Ai'e  you  a  gardener  in  the  service  of  the 
Metropolitan  Board  of  Works  ? — Yes. 

9824.  Have  you  the  charge  of  the  gardens  and 
trees  belonging  to  the  Metropolitan  Board  of  Works 
in  the  Victoria  Gardens,  on  the  banks  of  the  Thames  ? 
—Yes. 

9825.  Have  you  had  much  experience  in  the 
planting  and  supervision  of  the  trees  ? — Yes. 

9826.  When  were  the  Victoria  Gardens  laid  out  ? — • 
In  1871. 

9827.  What  was  the  character  of  the  trees  that 
were  planted  ? — They  were  very  good  trees ;  poplars, 
planes,  lilacs,  thorns,  laburnums,  willows,  and  other 
trees. 

9828.  Do  you  choose  trees  for  plantation  with 
reference  to  their  power  to  resist  the  peculiar  atmo- 
sphere of  London  ? — Yes. 

9829.  Are  those  trees  which  you  have  mentioned 
the  trees  which  have  the  greatest  vitality  in  an 
atmosphere  like  that  of  London  ? — Yes. 

39887.  3 
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9830.  What  has  been  the  fate  of  those  trees  ?— They 
have  done  remarkably  well  on  the  Victoria  Embank-    21  Mar.  1877. 

ment  and  on  the  Chelsea  Embankment,  but  the  planes   

opposite  the  potteries  on  the  Lambeth  side  of  the 

river  have  failed, 

9831.  Over  what  space  has  the  failure  taken  place? 
— From  Lambeth  Bridge  down  nearly  to  Vauxhall 
Bridge,  nearly  as  far  as  they  have  been  planted  ;  there 
are  five  trees  left  at  the  Vauxhall  end. 

9832.  Everywhere  else  have  they  done  faiily  well  ? 
— Yes. 

9833.  How  many  trees  have  you  planted  ? — Seventy- 
four  on  that  side  on  the  roadway,  on  the  Lambeth  side. 

9834.  Have  they  all  died  ? — No.  I  think  there  are 
ten  or  twelve  on  the  cast  side  of  the  bridge  at  Lambeth. 
I  think  there  are  five  left  at  the  bottom  at  the  Vauxhall 
end. 

9835.  How  old  were  those  trees  when  you  planted 
them  ? — I  should  say  that  they  were  six  years  of  age. 

9836.  Is  that  a  good  age  at  which  to  plant  them  ? — 
Yes. 

9837.  Do  they  usually  thrive  well  when  they  are 
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Mr.  planted  at  that  age  ? — Yes  ;  they  have  done  well  on  all 
iV.  Sinclair,    the  other  Embankments. 

— —  9838.  Of  what  height  were  they  when  you  put  them 

n  Mar.  1877.  ^|^g  ground? — From  8  to  10  feet,  as  near  as  I  can 
I'emember. 

9839.  Was  it  in  the  year  1871  that  you  planted 
them  ? — Yes. 

9840.  Of  what  height  are  they  now  ? — Twenty 
feet  on  the  average. 

984  ] .  Had  those  that  you  have  taken  away  grown 
during  the  time  that  they  were  there  ? — No  ;  I  think 
they  got  smaller  instead  of  larger. 

9842.  They  never  showed  any  growth  ? — No. 

9843.  Did  they  put  out  any  leaves  ? — Yes. 

9844.  What  became  of  the  leaves  ? — They  dropped 
off;  perhaps  to-day  there  might  be  a  nice  foliage, 
and  to-morrow  they  seem  as  if  they  had  been  drawn 
over  the  top  of  a  fire  and  had  dropped  oif. 

9845.  What  is  the  name  of  the  Embankment  that 
extends  from  Westminster  to  Vaushall  on  the  south 
side  of  the  river  ? — The  Albert. 

9846.  It  is  there  that  the  failure  has  taken  place? — 
That  is  the  only  part  upon  any  of  the  Embankment 
where  there  has  been  a  failure. 

9847.  On  the  Victoria  Embankment  do  the  trees 
groAv  as  well  as  if  they  Avere  in  the  country  ? — They 
seem  to  do  equally  as  well  there — the  planes. 

9848.  They  are  the  chosen  trees  ? — Yes. 

9849.  You  see  no  difference  between  their  growth 
on  the  Embankment  and  their  growth  in  the  pure  air  ? 
— They  make  a  remarkably  good  growth  ;  they  grow 
about  two  feet  every  season. 

9850.  I  suppose  that  is  as  much  as  they  would  do 
anywhere  ? — ;Yes,  the  planes. 

9851.  After  the  planes  what  other  trees  do  the 
best  ? — Willows  do  very  well. 

9852.  Have  you  planted  willows  in  the  gardens  on 
the  Victoria  Embankment  ? — Yes. 

9853.  How  have  they  thriven  ? — Very  well. 

9854.  Have  they  grown  as  well  as  they  would  do 
in  the  country  ? — I  think  they  have  done  nearly 
equally  as  well. 

9855.  Plave  you  planted  any  elms  in  that  place  ? — 
I  have  planted  the  Camperdown  elm ;  that  is  a 
weeping  elm,  and  that  has  done  very  well. 

9856.  Do  those  trees,  although  they  do  well  when 
young,  suffer  as  they  get  older  more  than  they  would 
do  in  the  country  ? — I  do  not  know ;  the  ordinary 
witch  elm  seems  to  suffer  in  London. 

9857.  I  speak  now  not  of  trees  that  suffer  in  London, 
but  of  those  that  do  well  in  London  during  their  youth  ; 
do  you  observe  that  as  they  get  older  they  prosper 
less  ? — They  seem  to  prosper  very  well  as  far  as  my 
experience  goes. 

9858.  I  suppose,  besides  those  trees  which  you 
have  planted  youi'self,  you  have  directed  your  atten- 
tion to  those  which  have  been  planted  by  others  in 
previous  times  ? — Yes. 

9859.  Do  you  find  any  tendency  in  the  plane  trees 
and  others,  as  those  you  say  are  well  suited  to  London, 
to  fall  off  as  they  increase  in  age  sooner  than  they  do 
in  the  country? — For  instance,  yew  trees  that  used 
to  grow  in  the  neighbourhood  of  London  fail. 

9860.  I  speak  of  trees  that  you  have  planted 
yourself — plane  trees  ? — There  has  been  no  failure  at 
all  in  those  that  I  have  planted. 

9861.  Have  you  obseiwed  the  growth  of  trees  in 
other  parts  of  London  ? — Yes. 

9862.  Have  you  observed  that  as  they  get  on  in 
years  they  suffer  more  than  they  do  in  the  country  or 
not  ? — They  suffer  more,  but  it  depends  upon  the 
class  of  tree. 

9863.  Take  plane  trees  for  instance  ? — I  have  not 
observed  that  they  suffer.  I  see  no  suffering  at  all  in 
them  in  London.  They  do  well  in  all  the  parks. 
They  are  very  large  trees. 

9864.  You  say  that  you  planted  74  plane  trees 
along  the  Embankment  in  1871  ? — Yes. 

9865.  How  far  were  they  from  the  potteries.'' — ■ 
Directly  opposite  on  the  river  side. 


9866.  Do  you  connect  the  death  of  those  trees  with 
the  potteries  ? — Yes,  nothing  else. 

9867.  For  what  I'eason  ? — It  depends  upon  the 
way  the  wind  is  when  they  are  going  through  some 
process  of  salting,  from  what  I  can  learn.  It  will 
take  the  foliage  off  in  two  or  three  hours. 

9868.  Have  you  seen  that  yourself  ? — Yes,  I  have. 

9869.  You  have  obseiwed  the  foliage  to  be  green, 
and  shortly  after  it  has  been  visited  by  these  vapours, 
and  the  foliage  has  shrivelled  up  ? — Yes. 

9870.  During  the  lifetime  of  those  trees  did  they 
put  out  buds  every  year  ? — Yes,  sometimes  twice  or 
three  times  they  would. 

9871.  And  with  no  good  result? — With  no  good 
result.    I  have  removed  them. 

9872.  Have  you  replaced  them  by  any  other  trees  ? 
— No,  I  have  not  replaced  them  by  any  other  trees. 

9873.  How  many  trees  have  you  removed  ? — I 
think  about  50,  as  near  as  I  can  remember. 

9874.  Did  you  ever  try  any  other  trees  ? — Not 
there.  I  think  it  would  be  useless  trying  them  under 
the  circumstances. 

9875.  {Earl  Percy ^  At  what  distance  would  you 
say  that  the  fumes  from  those  potteries  did  injury  to 
vegetation  ? — I  should  say  that  they  would  do  injury 
very  nearly  close  to  the  river.  I  mean  if  the  wind 
blew  in  the  right  direction  when  the  salting  process 
is  going  on. 

9876.  What  is  the  distance? — I  suppose  it  would 
be  300  yards  at  a  guess. 

9877.  Are  there  any  other  works  in  the  district  to 
which  you  can  attribute  injury  except  to  the  pot- 
teries ? — There  are  other  factories  there  that  might 
do  injury. 

9878.  What  are  they  ? — =  There  is  a  gutta-percha 
place  close  by  there. 

9879.  Then  are  all  the  trees  on  the  north  side  of 
the  river  more  than  300  yards  away  from  those 
potteries  ? — I  should  say  more. 

9880.  {Mr.  Wilbraliam  Egerton.)  With  regard  to 
the  distance  at  which  these  planes  and  trees  are 
affected  by  the  smoke,  do  you  find  in  Lambeth  itself 
that  they  are  affected  close  to  the  works,  or  does  the 
smoke  pass  over  the  planes  immediately  close  to  the 
works,  and  damage  those  at  a  distance — It  kills  the 
trees  right  up  to  the  bridge,  and  the  others  are 
affected. 

9881.  Which  bridge  are  you  speaking  of? — Lam- 
beth Bridge.  I  have  a  few  left  on  the  road  at  that 
end,  and  a  few  at  the  further  end,  the  Victoria  end, 
but  all  the  others  I  have  had  to  remove  straight 
opposite  those  potteries. 

9882.  Mr.  Lingham,  the  rector  of  Lambeth,  told  us 
that  they  had  a  large  crop  of  sunflowers  on  the  Lam- 
beth side  ;  have  you  observed  them  ? — Yes,  I  have 
seen  them. 

9883.  Are  they  close  to  the  works  ? — Yes,  in  the 
gardens — in  the  enclosures. 

9884.  But  they  are  close  to  the  works.  Do  they 
seem  to  flourish  ? — They  do,  unless  the  smoke  gets  on 
to  them.    It  depends  upon  the  way  of  the  wind. 

9885.  Have  you  examined  the  trees  which  are  now 
in  the  Archbishop's  garden  ? — Yes,  and  I  see  that 
they  are  giving  way.  The  elms,  they  seem  to  be  in 
a  very  unhealthy  state. 

9886.  Have  you  any  doubt  that  that  is  caused  by 
the  smoke  from  the  potteries,  and  not  by  the  ordinary 
smoke  of  London  ? — I  have  not  the  slightest  doubt 
about  it  at  all. 

9887.  Have  you  ever  seen  trees  affected  by  smoke 
in  other  large  towns  like  Manchester  or  Liverpool  ? — 
I  have  not  been  there.  I  have  only  had  experience 
in  London,  and  Brighton,  and  Glasgow,  and  those 
places. 

9888.  Does  your  experience  in  those  places  lead 
you  to  think  that  the  ordinary  smoke  of  towns  kills 
trees  ? — It  varies.  Some  things  will  not  do  in  Lon- 
don. Common  laurels  and  Portugal  laurels  will  not 
do  in  London. 

9889.  You  think  that  no  trees  will  grow  which  are 
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exposed  to  tlie  effects  of  the  smoke  from  the  pot- 
teries ? — Yes,  I  am  certain  of  it. 

9890.  But  under  the  influence  of  coal  smoke,  some 


trees  do  grow  ? — Yes,  that  is  the  result.  I  believe 
poplars,  or  anything  like  them,  would  not  grow  in 
front  of  those  potteries. 


The  witness  withdrew. 


Mr. 
N.  Sinclair. 

21  Mar.  1877. 


Mk.  Thomas  William  Keates  examined. 


T. 


Mr. 
W.  Keates. 


9891.  {Chairman.^  You  are  consulting  chemist 
and  superintending  gas  examiner  to  the  Metropolitan 
Boaid  of  Works  ? — I  am. 

9892.  Have  you  long  been  in  practice  as  an  analy- 
tical chemist  ? — About  30  years. 

9893.  Have  you  had  much  experience  during  that 
time  with  respect  to  the  nuisances  of  London  ? — Y''es, 
I  have  been  chiefly  occupied  in  connexion  with 
manufacturing  investigations,  and  very  much  in 
connexion  with  inquiries  in  regard  to  nuisances. 

9894.  Have  you  drawn  up  any  list  of  the  nuisances 
which,  in  your  opinion,  ought  to  be  subject  to  super- 
vision in  London  ? — I  have  made  two  lists  which  are 
described  here,  under  the  heads  of  Group  A.  and 
Group  B.  I  will  hand  this  in  to  your  Lordship 
{handing  in  the  same). 

9895.  These  lists,  I  see,  contain  the  specific  works ; 
they  are  not  simply  lists  of  the  trades,  but  they  are 
lists  of  the  tradesmen  as  well  ? — They  are  complete 
lists  of  trades  and  tradespeople. 

9896.  Can  you  tell  us  how  many  trades  there  are 
which,  in  your  opinion,  should  be  subject  to  super- 
vision?— There  are  about  1,000  slaughterers  of  cattle, 
43  tripe  boilers,  7  knackers,  1  blood  boiler,  20  bone 
boilers,  35  manure  manufacturers,  39  soap  boilers, 
and  46  tallow  melters.  Group  A.  contains  278,  and 
Group  B.  209 ;  altogether  487. 

9897.  What  are  the  278  ?— 278  separate  manufac- 
turers. 

9898.  With  regard  to  the  slaughterers  of  cattle, 
many  of  them  carry  on  their  business  in  the  same 
place,  do  they  not  — No ;  they  are  all  separate 
persons. 

9899.  I  xinderstand  that ;  but  they  conduct  their 
business,  many  of  them,  in  the  same  place,  do  they 
not  ? — No  ;  they  ai'e  all  separate  establishments. 

9900.  How  can  you  call  the  278  separate  estab- 
lishments if  you  have  1,000  slaughterers  of  cattle  ? — 
Because  the  slaughterers  of  cattle  are  not  put  into  that 
list.  Group  A.  contains  all  businesses  dealing  with 
animal  matter,  less  slaughterers  of  cattle,  so  that  you 
may  strike  out  1,000. 

9901.  And  the  remaining  number  is  487? — Yes; 
that  is  altogether.  There  are  also  13  fellmongers 
mentioned,  but  there  are  no  restrictions  made  with 
regard  to  them. 

9902.  Is  it  proposed  to  make  regulations  with 
regard  to  those  trades  ? — Not  at  present,  so  far  as 
concerns  the  fellmongers. 

9903.  Do  you  mean  that  they  conduct  their 
business  so  as  to  render  it  unnecessary  to  make  such 
regulations  ? — Yes,  it  is  considered  that  their  business 
can  1)6  conducted  so  as  not  to  be  a  source  of  nuisance. 
Then  there  are  16  gut  manufacturers  and  five  blood 
driers.  This  is  rather  worthy  of  remark ;  the  term 
"  blood  boiler  "  is  mentioned  in  the  first  list,  and  in  the 
Act  of  Parliament  the  term  "  blood  boiler  "  is  used. 
It  seems  to  have  been  copied  fi'om  the  old  Act,  but 
in  point  of  fact  we  did  not  for  a  long  time  know  that 
there  was  such  a  thing  as  a  blood  boiler  in  London  ; 
it  seemed  as  if  the  trade  had  died  out.  There  are 
blood  driers  existing  now,  and  we  find  that  there  is 
still  one  blood  boiler  ;  but  the  trade  is  now  changed, 
and  it  consists  mostly  in  drying  the  blood  by  a 
difEerent  process  altogether.  Then  there  are  13  glue 
and  size  makers.  These  are  not  specially  named  in 
the  Act,  but  they  have  been  declared  offensive 
businesses  under  a  clause  in  the  Act,  and  we  are  now 
only  waiting  the  confirmation  of  the  declaration  by 
the  Local  Government  Board. 

9904.  They  being  of  a  similar 
which  are  specifically  mentioned  ?■ 


character  to  those 
■Yes.    Then  going 


on,  there  are  seven  animal  charcoal  makers,  10  iieats- 


foot  oil  makers,  and  23  fat  extractors  or  melters, 
which  businesses  are  not  yet  dealt  with  in  any  way, 
but  which  are  said  to  be  a  source  of  nuisance  in  their 
neighbourhood.  That  we  learn  from  the  reports  of 
the  various  officers  of  health  connected  with  the 
vestries. 

9905.  Beside  those  which  you  have  enumerated 
are  there  any  other  nuisances  with  which  you  have  to 
deal  ? — Yes,  in  addition  to  the  above,  more  or  less 
nuisance  proceeds  from  accumulations  of  refuse  (such 
as  street  sweepings),  piggeries,  cowkeepers'  premises, 
places  where  fish  is  cured  or  fried,  and  other  places ; 
but  these,  I  consider,  cannot  properly  be  included  in 
a  return  of  offensive  trades,  and  should  be  dealt  with 
as  ordinaiy  nuisances  by  the  local  sanitary  authority 
of  the  district  in  which  they  exist.  Before  I  go  any 
furtlier  may  I  be  allowed  to  put  in  a  map  which  has 
been  prepared  to  show  the  position  of  these  various 
places  in  the  metropolis ;  it  will  give  the  Commis- 
sioners a  good  idea  of  their  position  ?  They  again 
are  less  the  slaughter-houses ;  you  must  add  to  them 
1,000  slaughter-houses. 

9906.  Are  the  slaughter-houses  distributed  about 
the  metropolis  ? — Yes,  they  are  distributed  all  over  it ; 
but  as  I  have  said  they  are  not  put  down  in  the  map 
at  all.  The  bright  red  dots  indicate  the  businesses 
in  which  animal  matter  is  dealt  with ;  the  blue 
represent  the  mineral  acid  manufacturers  and  busi- 
nesses of  that  kind ;  and  the  orange  represent  various 
businesses  which  do  not  come  under  any  particular 
head. 

9907.  The  great  bulk  of  these  manufacturers  ap- 
pear to  be  rather  near  the  river  ? — Yes,  I  think  that 
may  be  assumed  to  be  the  case.  You  will  find  that 
they  are  very  much  grouped  to  the  south  of  the 
river. 

9908.  Those  on  the  south  of  the  river  are  mainly  in 
the  neighbourhood  of  the  river,  are  they  not  ? — Yes  ; 
many  are  in  the  neighbourhood  of  the  Blackfriars 
Road.  About  here  {pointing  to  the  map)  there  is  a 
group  of  very  foul  and  bad  places,  chiefly  gut  and 
bone  manufacturers.  I  think  they  are  provided  for 
by  the  Slaughter-houses  Act  of  1874,  and  that  the 
Metropolitan  Board  of  Works  possesses  abundant 
power  to  deal  with  them. 

9909.  What  is  the  principle  upon  which  you  inter- 
fere with  those  works  ;  is  it  that  they  are  injurious  to 
health,  or  that  they  are  oflfensive,  or  both  ?~1  am 
afraid  I  should  find  it  almost  difficult  to  say  that  there 
is  any  distinct  principle  of  that  kind,  it  is  difiicult  to 
ascertain  if  they  are  injurious  to  health.  We  depend 
very  much  upon  the  reports  of  the  medical  officers, 
and  there  is  a  great  variety  of  opinion  with  regard  to 
the  effect  of  these  things.  I  think  it  is  very  fair  to 
take  it  as  a  principle  that  where  they  interfere  by 
bad  smells  or  otherwise  with  the  comfort  of  the 
neighbourhood  they  should  be  regarded  as  a  nuisance. 

9910.  I  do  not  think  you  have  mentioned  yet  the 
businesses  contained  in  the  other  group  ;  you  began 
with  Group  A.  ?  —  In  Group  B.  there  are  "  25 
"  mineral  acid  manufacturers,  13  ammonia  manufac- 
"  turers,  2  anthracene  or  nitro-beu/iol  makers,  19 
"  gold  or  silver  refiners,  22  potters,  6  cement  makers, 
"  22  india-rubber  manufacturers,  20  tar  distillers  and 
"  refiners,  38  varnish  makers  or  oil  boilers,  29 
"  japanners,  13  iron  galvanizers."  With  regard  to 
that  list  I  may  remark  that  there  arises  a  difficulty. 
The  Slaughter-houses  Act  provides  in  clause  3,  in  the 
latter  part  at  the  top  of  the  page,  for  "any  other 
"  business  which  they  may  declare  by  order  con- 
"  firmed  by  the  Local  Government  Board  and  pub- 

lislied  by  the  Loudon  Gazette  to  be  an  offensive 
business." 
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Mr.  9911.  That  is  if  any  person  establishes  anew  any 

T.  W.  Keates.   other  business  ? — Yes.    "  If  any  person  establishes 
"  "  anew  within  the  limits  of  this  Act,  without  the  sanc- 

21  Mar.  1877.  ^^^^  ^£  \oc&\  authority,  the  following  businesses 
"  or  any  of  them  ;  that  is  to  say,  the  business  of 
"  fellmongei-  or  tripe  boiler,  or  slaughterer  of  cattle, 
"  or  any  other  business  which  the  local  authority  may 
"  declare  by  order  confirmed  by  the  Local  Go%'ern- 
"  ment  Board  and  published  in  the  London  Gazette 
"  to  be  an  offensive  business."  As  I  have  said,  there 
arises  some  difficulty  here,  because  it  is  not  easy  to 
know  what  the  words  "  any  other  business "  mean. 
I  confess  it  seems  to  me  that  they  mean  any  other 
business,  ejusclem  generis,  and  that  they  do  not  mean 
all  businesses  whatever  their  nature  may  be.  The 
premises  upon  which  the  businesses  classed  under 
Group  B.  are  carried  on  are  distributed  irregii- 
larly  over  the  greater  part  of  London,  seldom  in 
neighbourhoods  of  the  better  class,  but  generally  in 
those  that  are  poor  and  thickly  populated.  It  will  be 
seen  from  the  map  that  there  are  several  groups  of 
these  premises  in  various  localities.  These  groups 
are  largest  at  Belle  Isle,  in  the  York  Eoad,  Islington ; 
at  Bow  Common  Lane  ;  at  Millwall  ;  near  the  Albert 
Embankment  at  Lambeth,  where  perhaps  the  most 
destructive  vapours  are  those  from  the  potteries ; 
in  a  district  near  the  Borough  Eoad,  Blackfriars  ; 
at  Bermondsey  and  Rotherhithe  ;  at  Deptford  Creek, 
and  on  Greenwich  Marshes.  The  nuisances  caused 
by  these  trades  of  course  vary  in  nature  and  in- 
tensity in  different  cases.  They  range  fi'om  little 
or  nothing  in  the  case  of  modern  well-arranged 
works  to  intense,  persistent,  and  almost  intolerable 
nuisance  caused  by  badly-conducted  manure,  gut, 
bone,  ammonia,  or  sulphuric  acid  works  ;  and  it  is 
not  too  much  to  saj  that  large  districts  of  the 
metropolis  are  rendered  uncomfortable,  unwholesome, 
and  perhaps  unhealthy  by  ill -conducted  manufac- 
tories causing  preventible  nuisance.  The  trades 
dealing  with  animal  matter  in  any  shape  seem 
sufficiently  provided  for  by  the  Slaughter-houses  Act, 
1874,  under  which,  as  I  have  already  stated,  the 
Metropolitan  Board  of  Works  has  the  power  to 
regulate  by  byelaw  the  businesses  named  in  the  Act, 
or  any  other  business  which  they  may  declare  by 
order  confirmed  by  the  Local  Government  Board  and 
published  by  the  London  Gazette  to  be  an  offensive 
business.  Those  words  appear  prima  facie  to  give 
power  to  deal  with  any  business,  and  the  board  have 
accordingly  declared  several  businesses  offensive ; 
among  others,  those  of  a  mineral  acid  manufacturer 
and  ammonia  manufacturer,  where  the  material  used 
is  gas  liquor.  The  orders  declaring  these  two 
businesses  to  be  offensive  have  not,  however,  yet  been 
submitted  for  confirmation.  The  board  consider  it 
desirable  that  I  should  submit  to  the  Commission 
evidence  as  to  the  nuisances  caused  by^  offensive 
trades  generally,  and  to  point  out  in  what  way  the 
metropolis  would  be  benefited  by  bringing  such  trades 
under  supervision,  without  in  any  way  unduly  re- 
stricting them  or  subjecting  them  to  regulations 
which  would  prevent  their  competing  on  fair  terms 
with  factories  situated  elsewhere.  The  trades  in 
Group  B.  are  not  at  present  subject  to  any  special 
supervision,  and  the  only  power  to  deal  with  the 
nuisances  they  create  lies  with  the  local  boards  or 
vestries,  as  the  sanitary  authority  under  Nuisances 
Removal  Acts ;  but  for  various  reasons  this  power  is 
seldom  successfully  used.  In  addition  to  the  difficulty 
of  proving  the  nuisance  to  the  satisfaction  of  the 
magistrate,  there  is  in  many  cases  probably  some 
disinclination,  not  only  on  the  part  of  the  local  board, 
but  also  on  the  part  of  pei'sons  affected  by  the 
nuisance,  to  take  proceedings  against  the  owners  of 
large  works,  who  mostly  employ  many  workmen,  and 
are  men  of  influence  in  the  locality.  Even  where 
proceedings  are  taken  it  is  probably  only  after  a 
long  period  of  suffering  on  the  part  of  the  persons 
affected ;  and  there  is  within  my  knowledge  the 
case  of  a  local  board  which  has  at  last  proceeded 
by  the  costly  process  of  indictment   against  two 


manufacturers  in  their  district  for  causing  alleged 
wide-spread  and  severe  nuisance,  which  has  been 
going  on  for  years.  In  some  cases  it  is  true  the 
manufacturer  may  have  been  desirous  of  providing 
remedies  and  of  properly  conducting  his  business, 
but  the  circumstance  that  he  and  his  workmen  are 
constantly  in  the  impure  atmosphere  of  the  works 
makes  them  insensible  to  it,  and  to  the  amount  of 
injury  and  annoyance  it  causes  to  other  persons. 
They  are,  therefore,  not  so  careful  as  they  might 
be,  and  1  t!iink  it  is  quite  certain  that  great  benefit 
would  result  from  proper  inspection. 

9912.  I  gather  generally  that  the  effect  of  your 
opinion  is  that  if  the  legislation  which  has  been 
applied  to  slaughter-houses  and  all  analogous  trades 
were  applied  to  mineral  acid  manufacturers,  and 
manufacturers  of  that  sort,  much  good  would  be 
done  without  practically  intei'fering  with  the  opera- 
tions in  those  manufactories  ? — I  think  that  if  similar 
provisions  to  those  contained  in  the  Slaughter-houses 
Act  Avere  extended  to  all  trades  in  the  metropolis 
with  the  same  power  of  inspection,  and  of  making 
byelaws  subject  to  the  confirmation  of  the  Local 
Government  Board,  it  would  get  over  the  difficulty 
entirely.  I  may  mention  that  wilhin  the  last  few 
mouths  I  have  taken  great  pains  to  make  inquiry 
of  the  manufacturers  themselves  with  regard  to  this 
matter.  I  have  seen  many  of  the  large  manu- 
facturers, and  pressed  them  as  to  whether  they  would 
be  themselves  inclined  to  submit  readily  to  inspection, 
or  whether  they  would  object  to  it,  and  I  have  found 
that  in  almost  all  cases  they  are  ready  to  submit  to 
inspection.  A  moment's  consideration  shows  that  it 
really  would  be  better  for  the  manufacturer  himself, 
inasmuch  as  it  would  take  a  good  deal  of  responsi- 
bility off  his  shoulders.  One  instance  of  this  kind 
occurred  some  years  ago,  which  I  may  perhaps 
mention.  The  petroleum  stores  came  under  the 
authority  of  the  Metropolitan  Board — there  are  three 
or  four  places  in  London  where  great  quantities  of 
petroleum  are  stored — and  I  remember  asking  one 
of  the  owners  of  these  stores  about  this  matter ;  he 
said  that  he  would  not  on  any  account  be  without 
a  license  from  the  board,  because  in  that  license  the 
board  put  whatever  terms  they  like  as  to  the  con- 
struction and  regulation  of  the  stores,  and  he  said, 
"  I  have  done  evei-ything  I  have  been  instructed 
to  do  by  the  board,  and  now  I  consider  that  the 
responsibility  is  off  my  shoulders  ;"  and  I  think  that 
that  would  be  the  case  with  manufacturers  generally. 

9913.  Practically  that  wovdd  not  relieve  him  from 
the  legal  responsibility,  although  it  would  be  probably 
an  argument  in  his  favour  ? — Yes. 

9914.  A  witness  who  has  been  before  us  pi'oduced  a 
number  of  regulations  that  were  intended  to  apply 
to  various  manufacturers,  such  as  those  contained 
under  Group  B.,  and  prepared,  as  I  understand,  by 
the  Metropolitan  Board  of  Works  ? — No,  I  do  not 
think  that  could  be  so  ;  it  related  to  manure  manu- 
facturers under  Group  A.  I  can  give  your  Lordship 
a  list  of  the  byelaws  that  have  been  confirmed  by 
those  governing  the  business  of  knackers.  I  think 
there  are  only  two  now  that  are  not  confirmed,  and 
those  are  with  reference  to  gut  manufacturers.  All 
the  byelaws  are  not  confirmed;  but  an  application 
has  also  been  made,  or  a  statutory  declaration  has 
been  made,  declaring  glue  and  size  making  to  be  an 
offensive  business,  and  that  is  still  pending  in  the 
hands  of  the  Local  Government  Board.  I  think  that 
is  expected  to  be  completed  shortly.  I  think  I  can 
read  your  Lordship  a  list  of  the  byelaws  which  have 
been  confirmed. 

9915.  Are  there  any  byelaws  at  the  present  time 
before  the  Board  of  Trade  ?  —  Yes,  the  byelaws 
governing  gut  manufacturers  ;  they  are  not  yet 
confirmed. 

9916.  Ai"e  there  any  others  ? — No. 

9917.  Have  you  any  byelaws  affecting  cement 
works  ? — None. 

9918.  Are  there  any  cement  works  within  the 
metropolis  ? — Yes,  there  are  five  or  six ;  but  I  have 
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no  experience  of  the  cement  works.  The  cement 
makers  in  the  metropolis  are  very  small  ones.  I  can 
;  tell  you  what  byelaws  are  made.  This  is  the  form 
{producing  the  same)  for  the  regulation  and  conduct 
of  the  business  of  blood  and  bone  boilers,  manure 
manufacturers,  soap  boilers,  or  tallow  melters.  Under 
the  head  of  "  manure  manufacturers "  are  taken  in 
chemical  manure  manufactories ;  therefore,  to  a  certain 
extent,  these  byelaws  may  be  looked  upon  as  governing 
chemical  manufactories. 

9919.  There  you  deal  with  the  processes  connected 
with  other  than  animal  substances  ? — Yes,  that  is  the 
difiicult  point. 

9920.  Have  those  been  the  subject  of  any  distinct 
,    regulation  ? — Not  at  present.    No  question  has  been 

;  I    raised  concerning  the  matter. 

'  9921.  Have  you  any  doubt  with  regard  to  the 
legality  of  the  byelaws  ? — None  whatever.  I  mean 
that  there  has  been  no  question  raised  about  them 

I    at  all. 

1       9922.  Under  what  Act  do  you  impose  byelaws  on 
V  i    those  chemical  works  ? — Under  the  Slaughter-houses 
'    Act  of  1874. 

9923.  With  regard  to  those  chemical  manure 
works  where  the  substances  used  are  not  animal 
substances,  does  not  a  doubt  arise  in  that  case?— It 
does  arise,  and  there  is  no  doubt  some  difficulty  about 
it.  No  distinction  is  made  in  the  Act;  it  defines 
manure  manufacturers  very  clearly,  but  it  makes  no  dis- 

j  tinction  between  one  manure  manufacturer  and  another. 
/ 1  The  difficulty  arises  in  the  case  of  a  manure  manu- 
I   facturer  who  is  manufacturing  manure  from  coprolites 

for  example,  where  a  purely  chemical  process  is  carried 
j    on,  and  ordinary  animal  matter  is  not  used  at  all.  In 

that  case  I  suppose  the  manufacturer  would  come 
I   distinctly  within  the  meaning  of  the  Act. 

9924.  Are  there  any  other  works  of  what  I  may 
call  an  analogous  character  besides  manure  works  ? — 
I  think  not ;  there  is  no  other  case  that  1  am  ac- 
quainted with ;  but  that  case  must  strike  everj^body 
the  moment  it  is  mentioned. 

9925.  Have  the  manufacturers  always  been  able  to 
comply  with  your  byelaws  ? — I  believe  so.  I  have 
not  heard  of  any  difficulty. 

9926.  Has  a  complaint  ever  been  made  that  you, 
as  it  were,  stereotype  their  processes  by  making  these 
byelaws  ? — I  have  not  heard  of  any  such  thing. 
These  byelaws  are  very  easy,  I  think,  in  their  terms 
as  a  rule.  ■  I  do  not  think  they  are  likely  to  press 
hardly  upon  manufacturers  of  any  kind. 

9927.  Are  they  drawn  up  with  sufficient  largeness 
j   of  expression  ? — Yes,  I  think  so. 

9928.  Or  else  there  would  be  nothing  consecutive  to 
enable  the  manufacturers  to  adopt  a  variety  of  pro- 
cesses so  long  as  they  secured  the  desired  object  ? — 
Certainly  not. 

I  9929.  Will  you  be  good  enough  to  hand  me  a  copy 
j   of  the  byelaws  which  have  reference  to  manure 

manufacturers  ? — ( The  witness  handed  a  copy  to  his 

Lordship.) 

I  9930.  Have  you  had  any  trouble  with  gasworks  ? 
— No,  we  have  no  control  over  gasworks. 

9931.  Who  exercises  control  over  the  gasworks? 
' — The  vestries,  under  the  Nuisances  Removal  Act. 

9932.  Do  you  think  that  their  powers  are  sufficient  ? 
— I  do  not  think  that  their  powers  have  ever  been 
found  sufficient. 

9933.  Are  you  aware  of  the  existence  of  nuisances 
arising  from  gasworks  ? — Yes,  I  have  been  aware  of 
many  complaints,  and  I  have  been  personally  concerned 
in  them. 

9934.  In  what  manner  have  you  been  concerned  ? 
— I  have  been  retained  by  the  parties. 

9935.  For  what  purpose  ? — I  have  acted  for  the 
gas  companies  in  such  cases  many  times.  At  one  time 
I  was  largely  concerned  for  the  gas  companies  of 
London. 

9936.  Did  you  make  any  attempt  to  diminish  the 
nuisance  complained  of  ? — An  attempt  was  made  to 
diminish  the  nuisance  in  many  cases  that  have  been 
brought  before  the  courts,  and  I  have  been  there  to 

3  B 


defend  them;  there  has  been  great  difficulty  in  the  Mr. 
matter.  T.  W.  Keates. 

9^37.  Has  your  defence  been  a  denial  of  the  ex-  ~ 
istence  of  the  nuisance,  or  ^.an  assertion  that  the  best 
known  processes  had  been  adopted  ?— Both,  but  the 
latter  has  been  generally  the  defence. 

9938.  Is  it  the  result  of  your  experience  that  the 
best  known  processes  are  generally  adopted  at  the 
present  time  ? — I  think  I  am  hardly  prepared  to  say 
that  that  is  so. 

9939.  Are  you  prepared  to  say  that  in  cases  where 
the  best  known  process  is  adopted  that  is  sufficient  to 
prevent  the  nuisance  ?— Yes,  and  if  it  is  carried  out 
with  great  care  in  gasworks  the  nuisance  may  be 
prevented  altogether.  My  opinion  is  that  gasv/orks 
are  not  necessarily  a  nuisance. 

9940.  Does  anything  arise  from  ill-conducted  gas- 
works which  in  your  opinion  is  injurious  to  animal 
or  vegetable  life  — I  should  say  not  to  animal  life, 
certainly. 

9941.  Should  you  say  that  it  would  be  injurious  to 
vegetable  life  ? — I  do  not  know  that  it  would  be  so  to 
vegetable  life. 

9942.  Do  you  merely  mean  offensive  to  smell,  and 
not  injurious  to  health  ? — Yes.  Gasworks  may  be 
excessively  offensive  and  cause  a  very  great  nuisance 
if  they  are  not  conducted  properly,  but  there  is  no 
inherent  reason  why  they  should  be  a  nuisance.  I 
think  the  best  proof  is  that  gasworks  have  been 
conducted  in  the  heart  of  London,  and  upon  occasions 
Avhen  parliamentary  inquiry  has  taken  place,  it  has 
never  been  shown  that  those  gasworks  were  a  nuisance. 
Some  years  ago  I  remember  a  very  long  inquiiy  which 
took  place  in  the  case  of  the  Old  City  of  London  Gas 
Company.  They  had  their  works  just  by  Blackfriars 
Bridge,  and  they  went  to  Parliament  for  a  new  charter, 
they  were  strongly  opposed  by  the  Temple  and  by 
many  influential  persons  and  bodies  about  that  locality, 
but  after  a  long  parliamentary  inquiry  they  obtained 
their  charter. 

9943.  I  suppose  the  Temple,  consisting  of  lawyers, 
did  not  spend  their  money  in  a  laAvsuit  without  some 
reason  for  it  ? — ^They  lost,  at  all  events ;  they  did  not 
gain  their  cause.  I  assume  that  they  did  not  satisfy 
the  Parliamentary  Committee  at  all  events.  I  may  say, 
with  regard  to  this  question,  that  I  am  very  strongly 
of  opinion  that  gasworks  ought  to  be  left  out  al- 
together. I  think  that  gasworks  ought  to  be  dealt 
Avith  by  special  legislation. 

9944.  If  inspection  is  good  for  other  trades  which, 
if  not  carefully  conducted,  emit  noxious  vapours,  why 
should  an  exception  be  made  in  the  case  of  gasworks  ? 
— I  am  afraid  that  the  gasworks  are  so  big,  carried 
on  as  they  are  at  present  on  such  an  enormous  scale, 
that  it  would  not  be  advisable. 

9945.  Do  you  mean  that  they  are  too  large  to  be 
put  under  local  inspection,  or  too  large  to  be  put 
under  national  inspection  ? — I  think  they  ought  to 
be  put  under  special  inspection.  I  do  not  think  it 
is  possible  to  bring  them  into  the  ordinary  category 
in  a  matter  of  this  kind. 

9946.  Alkali  works  are  put  under  inspection,  as 
you  are  aware.  Ai-e  gasworks  more  difficult  to  deal 
with  than  alkali  works  ? — No  ;  I  do  not  know  that 
they  are.  No  gasworks  in  London  could  be  carried 
on  without  a  special  Act,  because  they  conld  not  levy 
their  rates,  or  take  up  the  streets,  and  that  is  an 
essential  part  of  gasmakers'  business ;  thei'cforc  they 
must  be  brought  under  special  legislation ;  and  I 
think  that  they  conld  be  brought  under  special  legis- 
lation without  difficulty. 

9947.  Is  the  result  of  the  action  of  the  Metropo- 
litan Board  of  Works  by  the  issue  of  these  byelaws 
and  other  means  to  diminish  the  nuisance  consider- 
ably ? — I  think  very  much  so  indeed  with  regard  to 
slaughter-houses.  At  one  time  thei'e  's  no  doubt 
that  they  were  in  a  very  bad  condition  ,  they  were 
so  bad  when  the  Act  of  Parliament  came  into  force, 
that  immediately  after,  about  4U0  licenses  were  re- 
fused. If  I  remember  rightly,  there  were  ],4U0 
3 


882 


MINUTES  OTT  EVIDENCE  TAKEN  BEFORE  THE 


Mr.  slaughter-houses  -when  the  Act  of  1874  was  passed, 
T.  W.  Keates,   and  there  are  now  only  1,000. 

  9948.  Does  that  remark  apply  generally  to  the 

21  Mar.  1877.  ^^j^^^.  trades  that  you  have  mentioned? — I  think  so, 
but  particularly  to  slaughter-houses ;  at  present  these 
are  now  thoroughly  inspected,  and  the  premises  are 
in  the  best  possible  condition.  They  are  kept 
thoroughly  clean,  and  all  the  refuse  matter  is  re- 
moved regularly. 

9949.  Have  you  observed  a  great  improvement  in 
the  case  of  the  manure  manufacturers  ? — I  do  not 
think  the  control  of  the  Board  has  been  going  on 
long  enough  yet  to  enable  us  to  judge.  The  byelaws 
which  were  confirmed  by  the  Local  Government 
Board  in  September  last,  are  really  hai'dly  in  operation. 

9950.  There  are  clauses  in  the  various  Acts  of 
Parliament,  I  have  no  doubt, — that  is  to  say,  in  the 
Acts  connected  with  the  metropolitan  jurisdiction,— 
enabling  the  local  boards  to  protect  themselves  from 
nuisances  beyond  the  limits  of  their  own  area? — 
Yes. 

9951.  I  believe  there  are  in  the  neighbourhood  of 
London  trades  of  an  offensive  character  ? — Yes. 

9952.  Have  you  ever  been  concerned  in  making 
inquiries  into  them  ? — Never  ;  but  it  is  no  doubt  the 
case  that  there  are  trades  of  an  offensive  character. 
Of  course  there  are  special  instances  which  are  very 
well  known,  immediately  in  the  neighbourhood  of 
Loudon.  What  the  operation  of  the  law  is  I  do  not 
know. 

9953.  Are  you  able  to  say  that  the  Metropolitan 
Board  of  Works  has  never  attempted  to  defend  those 
who  live  within  its  borders  from  the  injury  that  may 
have  been  inflicted  by  neighbouring  works  ? — I  do 
not  think  the  Metropolitan  Board  of  Works  possesses 
any  power  at  all — not  the  least  power. 

9954.  Then  what  is  the  authority  within  the  me- 
tropolis that  has  the  power  ? — Before  the  passing  of 
the  Act  of  1874  the  Metropolitan  Board  of  Works 
had  no  power  at  all  in  relation  to  this  question  ;  the 
power  all  lay  in  the  hands  of  the  district  boards  and 
vestries ;  and  it  was  simply  under  the  Nuisances 
Kemoval  Act,  that  they  obtained  this  power;  but,  if 
the  Act  of  1874  can  be  extended,  the  Board  will 
obtain  powers  over  the  whole  of  these  matters. 

9955.  Do  you  think  that  all  those  powers  which 
are  now  vested  in  the  local  boards  aud  vestries  would 
be  advantageously  trausfeiTed  to  the  Metropolitan 
Board  of  Works  ? — I  am  quite  sure  of  it.  I  know  it 
well.  I  have  had  personal  experience  of  it,  and 
I  know  what  the  working  of  the  thing  is  in  the  hands 
of  the  vestries.  It  is  most  unsatisfactory,  and  it 
really  is  very  seldom  that  any  attempt  is  made  to  set 
the  law  in  operation  ;  and  when  the  attempt  is  made, 
it  is  most  difficult  to  obtain  a  remedy.  I  have  stated 
before  that  I  am  now  concerned  for  one  of  the  local 
boards,  where  they  have  indicted  two  manufacturers 
in  their  neighbourhood. 

9956.  Inside  or  outside  their  borders  ? — Within. 
The  indictments  are  now  pending,  but  it  is  doubtful 
whether  anything  will  come  out  of  them.  With 
regard  to  the  question  of  inspection,  I  may  mention 
this  to  the  Commission  as  connected  with  that  very 
matter.  I  went  a  few  weeks  ago  to  one  of  these 
places,  and  adjoining  it  was  a  manufactory  that  I 
had  reported  upon  to  the  local  board  a  year  ago,  and 
I  had  made  a  very  favourable  report  of  the  place  at 
the  time.  I  then  found  everything  in  good  order, 
and  there  was  nothing  to  complain  of,  but  when  I 
visited  the  premises  on  the  second  occasion,  I  found 
them  in  a  most  abominable  state  after  the  lapse  of  a 
year.  Of  course  on  the  former  occasion  they  had 
known  that  I  was  coming,  aud  things  had  been  put 
right,  but  the  second  time  things  were  caught  suddenly 
in  their  usual  condition,  and  I  was  utterly  disgusted, 
because  all  sorts  of  nuisances  were  going  on  that  were 
remediable. 

9957.  Were  those  nuisances  which  it  was  in  the 
power  of  the  Metropolitan  Board  to  deal  with  or  the 
local  uuthority  ? — We  had  no  power  over  them  ;  the 
only  authority  there  was  the  local  district  board.  I 


may  say  that  they  were  chemical  works,  and  that  is 
one  of  the  cases  which  show  how  desirable  inspection 
is.  If  more  or  less  frequent  inspection  took  place, 
I  am  satisfied  that  the  character  of  these  places  would 
entirely  change  in  a  year  or  two.  I  have  been  lately 
inspecting  some  of  the  large  glue  manufactories — two 
of  the  largest  glue  manufactories — they  are  not  very 
bad  places  certainly,  but  there  are  many  things  about 
them  which  are  offensive  to  the  neighbourhood,  and 
which  might  be  entirely  remedied.  There  is  one 
thing  that  I  may  mention  in  connexion  with  these 
works,  and  that  is  that  they  boil  off,  that  is,  they  use 
enormous  cauldrons,  and  they  put  into  these  cauldrons 
large  quantities  of  skin,  and  they  boil  this  mass  of 
matter,  and  the  steam  which  goes  off  causes  a  filthy, 
fojtid,  soapy  sort  of  smell,  and  the  wind  carries  it 
down  the  streets  in  the  neighbourhood,  aud  it  is  very 
offensive,  and  nothing  is  easier  than  to  stop  all  that. 

9958.  {Earl  Percy.)  You  have,  spoken  in  your 
evidence  of  these  difterent  premises  having  been 
visited  by  officers  from  the  Metropolitan  Board  ; 
under  what  authority  is  that  ? — Under  the  authority 
of  the  board. 

9959.  Have  they  powers  to  visit  any  works  of  any 
description  ? — I  can  hardly  say  whether  we  have 
legal  powers ;  at  all  events,  we  have  never  found 
any  difficulty.  I  myself  personally  have  never  been 
refused  access  to  any  works. 

9960.  Do  you  mean  works  of  any  character  ^ — Yes  ; 
they  are  always  ready  to  admit  me. 

9961.  You,  I  think,  have  stated  that  the  nuisance 
arising  from  some  of  these  Avorks  has  been  a  good 
deal  abated  of  late  years ;  has  the  numbei-  of  works 
increased  or  not  ? — I  cannot  tell  you ;  I  do  not  know  ; 
but  we  can  furnisli  you  with  that  information.  I 
should  think,  as  a  matter  of  opinion,  that  most  of  the 
works  are  increasiug. 

9962.  In  the  case  of  those  sewer  men  who  were 
killed  by  an  escape  of  gas  in  the  sewer,  did  you  trace 
tlie  escape  to  any  particular  works  ? — Yes.  That  was 
a  case  in  which  a  quantity  of  material  was  alloAved  to 
pass  from  an  ammonia  manufactory ;  they  allowed 
for  a  long  time,  many  months,  a  large  quantity  of 
Ume  refuse  to  pass  into  the  sewer,  and  the  sewer 
itself  had  got  choked  from  this  refuse.  It  was  a 
difficult  question,  which  involved  i^roceediugs  against 
the  manufacturer,  which,  if  they  had  been  sub- 
stantiated, would  have  proved  very  serious  iudeed. 
On  this  occasion  the  pipes  leading  to  the  sewer  were 
all  blocked  in  the  works,  filled  up  with  lime,  and  the 
allegation  was  that  the  manufacturer  had  been  in  the 
habit  of  pouring  acid  into  the  pipes  to  clear  out  the 
lime,  and  to  break  it  down  in  order  to  force  it  along; 
the  theory  consequently  set  uj)  in  this  case  was  that 
the  man  was  poisoned,  not  by  ordinary  sewer  gas,  but 
by  carbonic-acid  gas  set  free  from  the  carbonate  of 
lime,  that  was  in  the  sewer,  by  the  acid  that  had 
been  poured  in  at  the  works ;  and  there  was  every 
reason  to  believe  that  that  was  the  case.  Of  course 
the  manufacturer  denied  having  put  the  acid  in,  but 
it  was  shown  beyond  all  question  that  he  had  done  so. 
I  think  there  was  eveiy  reason  to  believe  that  it  had 
been  done  on  many  occasions,  and  the  jury  took  that 
view  of  the  case. 

9963.  Have  you  any  objection  to  state  whose  works 
those  were  ? — No  ;  they  were  Messrs.  Wallace's  works 
in  the  New  Road,  Battersea. 

9964.  {3Ir.  Jfilbraham  Egerton.)  With  regard  to 
the  works  in  Group  B.  I  see  that  there  are  25  mineral 
acid  manufacturers ;  are  they  all  sulphuric  acid 
manufacturers  or  not  ? — They  are  not  all,  I  think, 
sulphuric  acid  manufacturers,  but  you  may  assume 
that  they  are  mostly  sulphuric  acid  manufacturers— 
by  far  the  larger  proportion. 

9965.  Then  with  regard  to  the  ammonia,  is  that 
all  produced  from  the  gas  refuse  ? — Yes,  I  think  it  is. 

9966.  With  regard  to  the  gold  and  silver  refiners, 
do  they  create  much  nuisance  ? — I  think  not, 

9967.  Evidence  has  been  given  before  the  Commis- 
sioners with  regard  to  Messrs.  Eothschild's  works, 
and  that  there  has  been  some  nuisance  ? — Yes. 
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9968.  Do  you  refer  to  those  works  ? — Yes ;  but  I 
think  that  is  quite  a  different  thing.  Messrs. 
Kothschild  carry  on  a  particular  process,  and  that 
may  be  the  source  of  a  great  deal  of  nuisance,  I  think. 

9969.  Do  you  think  that  that  process  is  not 
necessary  to  gold  or  silver  refining,  and  that  an 
improved  process  Avould  prevent  the  nuisance  ? — Yes ; 
those  cases  have  been  all  put  in  to  make  up  a 
complete  list.  I  am  not  prepared  to  say  exactly  what 
they  are  without  reference.  I  find  them  here,  and 
Messrs.  Eothschild  is  among  them ;  but  there  are  very 
few  of  them. 

9970.  Are  there  any  others  who  create  a  similar 
nuisance  to  Messrs.  Rothschild  on  account  of  the 
size  of  their  works  ? — I  think  there  are  not.  I  think 
I  may  say  that  there  is  no  refinery  in  which  the  same 
sort  of  process  is  carried  on  as  is  carried  on  at  Messrs. 
Rothschild's.  There  are  four  of  the  large  refineries, 
those  of  Messrs.  Raphael,  Messrs.  Rothschild,  and 
Allen  and  Batchelors ;  they  are  in  Limehouse,  Burdett 
Road,  Royal  Mint  Street,  and  Clarendon  Grove, 
Drummond  Street,  Somers  Town. 

9971.  Have  you  ever  heard  of  any  complaints  being 
made  as  to  any  of  the  other  works  ? — No. 

9972.  With  regard  to  the  potters,  what  works  are 
there  besides  the  Lambeth  works  ? — Do  you  mean  in 
Lambeth  ? 

9973.  I  mean  in  the  area  that  you  are  speaking  of. 
You  have  got  down  22  potters  in  Group  B. ;  are  there 
any  other  works  which  produce  a  nuisance  ;  do  those 
works  which  we  have  heard  described,  belonging  to 
Messrs.  Doulton,  produce  any  nuisance  ? — I  should 
think  not ;  they  are  scattered  about,  but  I  believe  most 
of  them  are  on  a  very  small  scale ;  with  the  exception 
of  those  at  Lambeth,  they  must  be  on  an  extremely 
small  scale.  I  find  also  that  under  the  head  of 
"potters"  they  have  put  makers  of  rough  pottery, 
such  as  flower  pots,  and  of  course  they  produce  no 
nuisance  at  all. 

9974.  Because  they  are  not  glazed  ? — No,  they  do 
not  glaze  them.  The  nuisance  from  the  Lambeth 
potteries  arises  entirely  from  the  process  of  glazing. 

9975.  With  regard  to  the  cement  makers,  we  have 
heard  that  there  arc  mauy  complaints  of  the  cement 
works  outside  the  meti'opolitan  area ;  are  there  any 
within  the  metropolitan  area  that  create  a  nuisance  ? 
■ — I  think  not ;  there  are  only  six,  and  they  are  on  a 
small  scale. 

9976.  Has  the  cement  trade  been  driven  out  of  the 
metropolitan  area  by  the  action  of  the  Metropolitan 
Board  of  Works  ? — I  think  not ;  the  Metropolitan 
Board  of  Works  possesses  no  power  to  drive  them  out. 

9977.  Then  how  do  you  account  for  the  fact  that 
within  the  metropolitan  area  the  cement  makers  are 
not  a  nuisance,  and  that  outside  they  are  ? — Only  in 
this  way,  inside  the  metropolitan  area  the  cement 
works  are  insignificant,  and  outside  they  are  large 
works.  There  are  two  or  three  at  Greenhithe,  which 
are  enormous  places,  and  I  have  often  witnessed  clouds 
of  steam  coming  across  the  river  from  those  works. 

9978.  Do  you  think  that  all  those  difPerent  works 
should  be  under  the  inspection  of  the  Metropolitan 
Board  of  Works  inspector  or  an  independent  Goveni- 
mcnt  inspector  ? — Under  an  inspector  appointed  by 
the  Metropolitan  Board  of  Works. 

9979.  What  class  of  man  is  generally  appointed  by 
the  Metropolitan  Board  of  Works  as  inspector  ? — The 
person  I  should  appoint  would  be  the  same  kind  of 
man  as  has  been  appointed  under  the  Slaughter- 
houses Act ;  he  should  be  intelligent,  fairly  educated, 
and  a  man  possessing  a  good  deal  of  personal  energy. 

9980.  Are  the  inspectors  appointed  under  the 
Slaughter-houses  Act  chemists  ? — No.  I  thiuk  it  would 
be  a  great  mistake  to  appoint  a  chemist  to  attend  to 
a  matter  of  this  kind. 

9981.  I  speak  of  tliose  works  where  chemical  acids 
are  made  ? — I  do  not  think  it  would  do  to  appoint  a 
chemical  inspector  ;  we  should  have  a  great  deal  of 
cavilling,  interference,  and  trouble.  I  think  you  want 
ati  intelligent,  clever  man,  who  will  fairly  report  what 
he  sees  and  carry  out  his  instructions,  and  leave 


persons  of  a  higher  class  to  deal  with  the  question 
afterwards.  ^-  W^ates. 

9982.  Do  you  think  that  the  Metropolitan  Boai-d   21  Mar  187" 
of  Works  is  sufficiently  independent  of  local  influence 
to  act  in  all  these  cases  ?— -I  should  say  that  the 
Metropolitan  Board  of  Works  is  entirely  independent 
of  local  influence. 

9983.  In  consequence  of  its  large  area  ? — Quite  so. 

9984.  You  would  not  advocate,  I  presume,  the  same 
employment  of  local  inspectors  throughout  the  king- 
dom as  against  Government  inspectors  ? — I  know  so 
little  of  this  subject  beyond  tlie  metropolis  that  I 
do  not  feel  competent  to  give  an  opinion  upon  it, 
my  experience  is  purely  metropolitan. 

9985.  (^Professor Abel.)  I  see  you  include  india- 
rubber  manufacturers  in  Group  B.  ;  are  they  at  all 
likely  to  create  a  nuisance  ? — I  think  not  to  any 
extent.  I  may  say  that  we  were  anxious  to  make  a 
complete  list  of  these  works,  so  that  the  Commis- 
sioners might  be  able  to  judge  of  them ;  we  do  not 
put  them  forward  as  actually  creating  a  serious 
nuisance. 

9986.  With  regard  to  those,  you  do  not  speak  from 
personal  inspection,  except  to  a  very  small  extent  ? — 
No ;  the  information  with  regard  to  those  is  obtained 
chiefly  from  the  medical  officers  of  health.  We 
applied  to  the  vestries  and  got  a  little  information, 
the  information  is  but  vague,  but  at  all  events  we 
have  got  complete  lists. 

9987.  {Admiral  Hornby^  When  you  speak  of  the 
advisability  of  having  the  inspectors  for  the  metro- 
polis under  the  Metropolitan  Board  of  Works  have 
you  formed  any  idea  at  all  as  to  the  number  that 
would  be  required  ? — The  number  would  not  be  great. 
We  have  five  inspectors  at  present,  and  they  inspect 
all  the  slaughter-houses,  they  inspect  likewise  aU  the 
places  brought  under  the  byelaws  which  I  have  put 
in,  and  they  do  a  very  great  deal  of  other  work. 

9988.  Then  probably  four  or  five  men  would  be 
sufficient  ? — The  number  of  places  to  be  inspected 
would  not  be  doubled,  so  you  may  assume  that. 

9989.  When  you  speak  in  your  report  of  this  refuse 
water  going  into  the  sewers,  is  it  right,  do  you  think, 
that  that  refuse  water  should  always  be  allowed  to 
pass  into  the  sewers  ? — No  ;  I  think  it  is  very  wrong. 

9990.  If  it  is  wrong,  is  it  not  a  thing  that  would 
be  found  out  and  the  parties  prosecuted  ? — No ;  that 
is  another  point  as  to  which  legislation  is  sadly 
incomplete  in  the  metropolis.  The  Metropolitan 
Board  possesses  a  vague  sort  of  power  over  the  sewers  ; 
it  is  contained  in  a  clause  in  the  Metropolis  Manage- 
ment Act,  which  provides  that  no  one  shall  place  any 
illth  within  a  sewer.  No  doubt,  when  the  clause  was 
drawn,  it  meant  that  the  scavengers  should  not  put 
dirt  into  the  sewers  ;  that  is  the  only  power  that  the 
board  possesses.  They  have  prosecuted  in  many  cases, 
and  they  have  obtained  convictions,  but  only  upon  an 
uncertain  sort  of  ground.  There  is  great  difficulty 
about  the  question,  and  it  requires  to  be  remedied. 

9991.  In  the  case  you  have  mentioned  were  any 
proceedings  taken  or  attempted  to  be  taken  in  con- 
sequence of  the  matter  being  made  public  ? — Yes, 
and  they  are  now  pending. 

9992.  When  you  were  speaking  of  what  you  had 
seen  with  regard  to  the  clouds  of  steam  from  the 
cement  works  you  spoke  of  Portland  cement  works, 
I  fancy  ? — Yes,  I  spoke  of  those  works  just  below 
Greenhithe,  near  Gravesend. 

9993.  {Professor  Williamson!)  I  understood  you 
to  say  that  some  of  the  manure  works  in  which 
mineral  substances  alone  are  employed  had  been 
brought  under  your  inspection  incidentally  under  the 
Slaughter-houses  Act  ? — I  did  not  quite  say  that. 
What  I  said  was  that  as  the  byelaws  had  been  drawn 
up  and  approved  for  dealing  with  manure  manu- 
facturers, all  manure  manufacturers  appeared  to  be 
brought  under  them,  but  I  cannot  tell  you  of  any 
pai'ticular  instance. 

9994.  You  cannot  say  that  the  inspectors  have 
worked  actually  in  that  manner  yet.^" — No. 

9995.  Tlie  case  of  the  manure  works  appears  to  be 
B  4 
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Mr.         most  ambiguous  j  it  does  not  seem,  as  far  as  I  undef- 
T.  W.  Keates.    stand  your  evidence,  quite  clear  whether  you  can 
.  „      bring  them  under  the  working  of  the  Slaughter-houses 

21  ALir.  18,7.  ^^j.  iQ^^^  -whether  some  further  enactment  is 
required  in  order  to  subject  manure  works  to  inspec- 
tion ? — I  should  assume  at  the  moment  that  they  are 
brought  under  the  Act,  all  the  words  are  distinct. 
But  at  the  same  time  I  must  say  that  I  think  it  is 
open  to  question  whether  some  difficulty  might  not 
arise  upon  the  point  hereafter. 

9996.  In  the  event  of  inspectors,  such  as  you  now 
employ, being  required  to  include  the  operations  of  these 
manure  works  in  their  duties,  I  presume  you  would 
instruct  them  to  take  means  to  ascertain  the  proportion 
of  acid  fumes  which  are  giveu  off  from  those  works  ? 
— I  suppose  we  should  do  so. 

9997.  You  know  probably,  under  the  Alkali  Act, 
the  kind  of  reports  which  are  made  by  sub-inspectors  ? 
—Yes. 

9998.  Would  it,  in  your  opinion,  be  satisfactory  to 
the  manufacturers  themselves  if  you  had  sub-inspectors 
to  perform  those  duties  ;  men  who  were  not  thoroughly 
conversant  with  the  nature  of  the  processes  ;  men  who 
Avere  not  real  chemists  ;  or  are  you  aware  that  some 
manufacturers  have  expressed  a  sti'ong  opinion  to  the 
Commissioners  that  it  would  be  most  objectionable  to 
them  if  comj)etent  chemists  were  not  appointed  ? — I 
think  there  is  a  great  deal  of  difference  between  the 
condition  of  the  manure  manufacturers  in  the  metro- 
polis and  that  of  the  great  alkali  makers  in  Lancashire. 
This  manure  business  is  certainly  not  Avithin  the 
metropolis  a  thing  Avhich  is  canned  on  on  such  a 
great  scale,  and  never  can  be.  There  are  large 
manure  works  about  London,  but  they  are  all  outside 
the  metropolis  ;  I  do  not  think  they  ever  can  come 
within  the  metropolis.  If  they  were  carried  on  to  any 
extent  in  the  metropolis  they  would  be  such  a  crying- 
nuisance  that  they  Avould  have  to  be  got  rid  of.  So 
that  I  think  you  cannot  very  Avell  draAV  a  comparison 
between  them  and  the  alkali  works. 

9999.  If  those  Avorks  which  are  included  in  Group  B. 
in  your  list,  more  especially  that  division  of  Group  B. 
which  is  coloured  blue  on  your  map,  and  Avhich 
includes  more  specifically  chemical  trades,  mineral 
acid  manufacturers,  ammonia  manufacturers,  gold  or 
silver  refiners,  Avere  brought  under  inspection,  Avould 
it  not  be  considered  by  the  OAvners  or  managers  of 
those  works  essential  for  the  efficiency  of  their  inspec- 
tion, and  their  security  against  charges  on  the  part  of 
the  chemist,  that  the  inspection  should  be  in  the 
hands  of  persons  Avho  know  the  nature  of  the  processes 
accurately,  and  Avho  Avould  not  make  any  report  if 
they  could  not  A'erify  it  of  their  own  knowledge  ? — 1 
do  not  think  so.  The  inspector  has  simply  to  go  and 
examine  and  ]-eport  to  his  superiors  ;  he  has  no  power 
or  should  , not  haA^e  any  power  beyond  that;  he  can 
only  go  to  the  heads  of  the  office  and  report  what  he 
has  seen,  and  then  it  is  for  other  people  to  take  up 
the  question  and  make  inquiries  afterwards.  I  do 
not  think  that  the  manufacturers  Avould  gain  in  the 
slightest  degree  by  having  men  who  were  chemists 
going  and  looking  after  them  and  finding  out  difficulties. 
It  is  a  question  of  nuisance;  it  is  not  a  question  of 
finding  out  whether  a  man  is  carrying  on  his  processes 
in  the  best  way  for  his  own  profit,  but  Avhether  in 
connection  with  what  he  is  doing  it  is  necessary  to 
protect  the  public  against  injury  or  annoyance,  and 
that  an  ordinary  inspector  can  find  out  just  as  well  as 
a  chemist. 

10.000.  If  a  manufacturer  Avas  required  to  adopt 
the  best  knoAvn  process  in  order  to  prevent  the  escape 
of  any  noxious  gases,  surely  the  person,  in  order  to 
ascertain  whether  he  was  doing  that  or  not,  must 
know  the  nature  of  the  process  ? — It  is  the  business 
of  the  inspector  to  see  Avhat  is  going'on  and  to  say 
this  is  not  right,  but  not  to  say  what  a  man  is  to  do  ; 
he  is  simply  to  point  out  the  defect. 

10.001.  When  you  have  described  that  general  kind 
of  inspection  Avhich  you  say  has  been  found  sufficient 
n  the  case  of  those  works  which  have  hitherto  been 
riftpected  by  your  officers,  you  have  not  had  experience 


Avith  regard  to  the  inspection  of  chemical  works  ?  

1  am  not  confining  myself  to  works  that  are  at 
present  inspected  by  the  officers  of  the  Board,  at  least 
not  in  my  own  mind.  I  am  rather  thinking  of  what 
ought  to  1)0  done  Avith  regard  to  all  works.  If  you 
think  of  any  Avorks  of  this  kind  you  can  see  hoAv  easy 
it  is  for  the  inspector  to  check  many  things  that  go 
on  in  the  works  causing  nuisance  ;  these  things  arise 
very  much  out  of  neglect,  nothing  else,  and  there  are 
many  of  them  that  can  be  i^emedied  Avithout  difficulty. 
If  manufacturers  knew  that  the  inspector  was  coming 
Aveek  by  Aveek,  I  am  convinced  the  difficulty  would 
not  arise. 

10.002.  You  contemplate  that  the  manufacturers 
Avouid  carry  out  their  processes  with  greater  care  if 
they  Avere  subjected  to  periodical  inspection  ? — I  do. 

10.003.  Am  I  to  understand  you  to  say  that  you  con- 
sider that  the  usefulness  of  this  inspection  would  not  be 
increased  by  an  inspector  being  present,  who  kncAV  the 
nature  of  the  processes  ? — I  think  on  the  contrary, 
if  you  had  an  inspector  too  Avell  informed,  and  you 
sent  that  inspector  into  a  chemical  manufactory,  and 
he  Avas  a  chemist,  and  disposed  to  cavil  at  and  criticize 
the  actual  processes,  he  would  do  more  harm  than 
good.  All  you  want  is  a  man  of  intelligence  and 
honesty  Avho  Aviil  carry  out  the  instructions  that  are 
given  to  him  strictly,  and  not  to  act  too  much  for 
himself. 

10.004.  Are  you  aware  that  inspectors  under  the 
Alkali  Works  Act  do  give  information  to  manufac- 
turers of  processes  which  are  being  successfully 
carried  out  in  other  works  ? — Yes,  I  believe  that  is  so, 
but  I  do  not  think  that  any  comparison  can  be  made 
between  the  alkali  trade  and  those  comparatively 
small  works  which  are  carried  on  in  London. 

10.005.  I  am  speaking  of  the  chemical  trades  which 
are  carried  on  in  London  ;  you  do  not  think  that  tb  e 
inspectors  could  with  advantage  give  information  to 
any  one  manufacturer  of  Avhat  was  being  done  with 
success  by  other  manufacturers  ? — No  ;  I  think  that 
Avould  put  a  difficulty  in  the  way.  I  do  not  kn  ow 
how  it  works  with  reference  to  the  Alkali  Act,  but  I 
think  if  it  were  known  that  an  inspector  was  going 
from  one  manufactory  to  another,  examining  and 
criticizing  the  processes  at  work,  the  manufacturers 
would  regard  him  with  jealousy,  and  would  treat  him 
differently  from  Avhat  they  would  if  he  were  a  mere 
inspector  to  see  if  things  Avere  conducted  in  a  proper 
way. 

10.006.  As  I  understand,  it  is  on  behalf  of  the 
manufacturers  that  you  object  to  an  inspector  being 
too  well  acquainted  with  the  nature  of  the  processes 
carried  on,  and  not  on  behalf  of  the  authorities  ? — I 
do  not  say  that,  but  I  think  that  the  thing  Avould 
Avork  better  if  the  man  was  a  man  of  the  type  I  have 
spoken  of. 

10.007.  (Professor  Abel.)  1  fail  to  see,  Avith  such  a 
system  of  inspection  as  you  describe,  what  is  to  be 
the  subsequent  action.  When  the  inspector  has 
reported  against  a  manufacturer,  who  is  to  establish 
the  legitimate  nature  of  that  report  ? — The  action  is 
this  :  the  power  consists  in  making  byelaws,  and  the 
inspector  Avould  report,  as  to  Avhether  the  byelaws 
had  been  violated  or  not.  There  is  no  power  unless 
there  is  a  poAver  to  make  byelaws.  A  manufacturer 
is  protected  against  undue  severity  and  stringency  by 
a  provision  in  the  Act,  which  enables  the  Local 
Government  Board  to  control  the  byelaws. 

10,003.  In  the  case  of  chemical  manufacturers  where 
something  very  definite  may  have  to  be  dealt  with, 
would  not  a  system  of  inspection  by  experts  be  likely 
to  operate  as  well  as  in  the  case  of  the  Alkali  Act  ? — 
Of  course  that  would  alter  the  whole  system  of  the 
thing  at  once,  if  you  admit  it  as  a  principle.  I  am 
not  in  favour  of  it  myself. 

10.009.  (Professor  Boscoe.)  Are  you  acquainted 
with  the  Alkali  Act  of  1874  ?— Not  well.  I  have  a 
general  knowledge  of  it. 

10.010.  We  have  had  a  great  deal  of  evidence  from 
the  manufacturers  with  regard  to  the  kind  of  inspec- 
tion that  should  be  instituted,  and  are  you  aware  that 
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they  universally  condemn  the  appointment  of  inspec- 
tors such  as  yoii  have  proposed  ? — I  do  not  know 
that.  But  I  may  say,  as  1  stated  at  the  beginning 
of  my  evidence,  that  1  have  tnken  pains  to  inquire  of 
the  London  manufacturers  "whether  they  Avere  pre- 
pared to  accept  an  insj^ection  of  this  sort,  and  I  repeat 
distinctly,  so  far  as  my  information  goes,  that  they 
are  prepared  to  accept  it. 

10.011.  Can  you  point  outany  reason  why  chemical 
manufacturers  wlio  make,  for  instance,  nitric  acid,  or 
hydrochloric  acid,  or  sulphuric  acid,  should  be  treated 
differently  from  manufacturers  outside  the  metro- 
politan area  who  manufacture  the  same  articles  in 
legislating  for  the  country  ? — If  the  alkali  trade  liad 
not  been  so  enormous  a  one,  there  would  never  have 
been  any  legislation  with  regard  to  it ;  but  I  do  not 
think  that  sort  of  legislation  is  required  in  the  metro- 
polis, where  the  works  are  few  and  nmch  scattered  ; 
no  effects  arise  from  them  in  any  combined  way  as 
in  the  north  of  England,  where  it  was  absolutely 
necessary  to  have  some  legislation  to  deal  with  a  thing 
which  was  destroying  the  whole  country. 

10.012.  The  whole  tendency  of  legislation  with 
regard  to  noxious  vapours  has  been  to  increase  inspec- 
tion and  to  apply  inspection  to  works,  other  than 
Alkali  works,  speaking  especially  of  sulphuric  acid 
works  ? — Yes. 

10.013.  Supposing  that  a  recommendation  were  to 
be  made  that  the  sulphuric  acid  works  outside  the 
metropolitan  area  should  be  put  under  the  inspection 
directed  by  the  Alkali  Act,  as  in  fact  they,  to  a  certain 
extent,  are  at  the  present  time,  what  reason  would 
there  be  for  excepting  sulphuric  acid  manufacturers 
in  the  metropolis  from  such  general  inspection  ? — I 
think  it  would  be  a  very  inconvenient  thing  to  mix  up 
the  legislation  for  the  metropolis  with  that  of  the 
country  at  large. 

10.014.  You  think  that  they  ought  to  be  kept  quite 
separate  ? — Certainly. 

10.015.  Then  with  regard  to  those  manufactories 
named  in  Group  B.,  there  are  some  which  you  think 
do  not  evolve  noxious  vapours.  Will  you  enumerate 
the  trades  under  Group  13.  which  you  consider  ought 
to  come  under  inspection  of  some  kind  or  other  ? — 
Shortly,  I  think  all  of  them  ought  to  come  under 
inspection  as  a  rule. 

10.016.  I  understood  you  to  say  that  potters  and 
india-rubber  manufacturers  produce  some  nuisance  ? — 
There  are  some  potters  who  unquestionably  create 
very  considerable  nuisance,  but  1  tind  that  there  are 
some  included  in  the  list  who  make  only  rough 
pottery,  like  flower  pots  and  objects  of  that  kind,  and 


it  is  obvious  that  they  do  not  produce  any  distinct 
nuisance ;  therefore,  in  such  a  case  as  that,  it  is 
absurd  to  think  of  making  regulations. 

10.017.  What  do  you  say  with  regard  to  india- 
rubber  manufacturers  ? — It  is  stated  that  they  some- 
times create  a  good  deal  of  nuisance. 

10.018.  In  what  way? — In  vulcanizing  the  india- 
rubber  and  dissolving  it. 

10.019.  There  is  an  escape  of  noxious  vapour  from 
those  processes,  is  there  not  ? — Yes,  there  is. 

10.020.  You  think  that  all  the  manufacturers  under 
Group  B.  ought  to  be  brought  in  ? — Yes.  At  the  same 
time  I  think,  as  I  said  before,  that  there  are  many  in 
this  list  which  are  not  a  source  of  serious  nuisance. 

10.021.  (Viscount  Midleto7i.)  I  see  that  you 
include  refineries  in  Group  B.  ? — Yes. 

10.022.  Supposing  those  in  Group  B.  to  be  placed 
under  inspection  upon  a  similar  footing  with  the 
alkali  manufacturers,  do  you  consider  that  such  in- 
spection could  be  effectually  carried  out  by  the  officers 
of  the  various  local  authorities,  or  do  you  consider 
that  it  would  necessitate  the  appointment  of  a  Govern- 
ment inspector  or  inspectors  responsible  to  the  Local 
Government  Board  ? — I  think  that  the  inspection 
ought  not  to  be  made  by  the  Government  at  all,  nor 
by  the  local  authorities  if  you  mean  by  them  the 
vestries  and  the  local  boards.  The  inspection  I  think 
ought  to  be  made  by  the  Metropolitan  Board  of 
Works  in  the  same  way  as  it  is  made  now  under  the 
Slaughter-houses  Act,  and  what  I  think  desirable 
is  that  provisions  similar  to  those  in  the  Slaughter- 
houses Act  should  be  extended,  beyond  all  question, 
to  these  trades.  At  the  present  time  it  is  doubtful 
whether  the  Act  does  extend  to  them  all,  and  I  think 
that  the  uncertainty  on  that  point  ought  to  be 
removed. 

10.023.  Speaking  generally,  is  it  your  opinion  that 
local  or  government  inspection  is  the  most  efficient  ? 
— In  my  opinion,  and  I  am  confining  myself  to  the 
meti'opolis,  for  I  have  had  no  experience  of  this  matter 
beyond,  the  inspection  ought  to  be  in  the  hands  of 
the  local  authority  of  the  metropolis,  namely,  the 
Metropolitan  Board  of  Works.  If  any  question  of 
this  kind  happened  in  the  city,  then  the  local 
authority  would  be  the  corporation,  but  these  things 
do  not  exist  there. 

10.024.  You  think  that  the  local  authorities  should 
have  always  at  their  command  trained  men  qualified 
to  inspect,  and  who  would  be  likely  to  give  satis- 
faction ? — I  do,  and  I  think  that  the  Metropolitan 
Board  of  Works  would  be  in  that  position. 


Mr. 
T.  W.  Keates. 

21  Mar.  1877. 


The  witness  withdrew. 


Mk.  Geokge  Frederick  White  examined. 


10.025.  ( Chairman.)  You  are  a  member  and  senior 
partner  of  the  iirm  of  J.  Bazley  White  and  Brothers, 
carrying  on  business  at  Swanscombe  on  the  Thames  ? 
—Yes. 

10.026.  That  is  outside  the  area  of  the  Metropolitan 
Board  of  Works  I  belie  \'e  ? — Yes,  it  is  20  miles  from 
London. 

10.027.  How  far  is  it  from  the  nearest  portion  of 
the  metropolitan  district  ? — ^I  understand  the  metro- 
politan district  to  extend  12  miles,  but  I  am  not  sure 
about  it ;  we  are  eight  miles  from  Erith. 

10.028.  Are  those  the  only  cement  works  you 
possess  ? — Yes,  the  only  cement  works. 

10.029.  Is  there  a  considerable  population  in  the 
neighbourhood  ? — The  population  has  considerably 
increased  within  the  last  20  years.  I  should  think 
there  must  be  3,000  or  4,000  people. 

10.030.  Of  what  character  are  they  ? — I  should 
think  mostly  working  classes. 

10.031.  Is  it  a  neighbourhood  to  which  people  go 
for  pleasure  or  for  health  ? — At  Greenhithe  and  round 
that  neighbourhood  there  is  a  consi<lerable  respect- 
able population,  a  residential  population. 


10.032.  How  far  are  they  from  your  works  ? — 
Greenhithe  village  is  one  mile  distant. 

10.033.  What  is  the  character  of  your  works  ? — 
Our  works  are  employed  in  making  Portland  cement, 
and  have  been  since  the  year  1825. 

10.034.  What  materials  do  you  use  ?— Chalk  and 
clay  ;  clay  that  comes  from  the  Medway,  and  chalk 
dug  from  our  own  pits. 

10.035.  Do  you  use  nothing  else  whatever  ? — No. 
The  clay  we  use  in  the  proportion  of  28  per  cent.,  and 
the  chalk  in  the  proportion  of  72  per  cent. 

10.036.  I  believe  your  works  were  indicted  at 
one  time  ? — Yes,  in  the  year  1874. 

10.037.  As  a  nuisance  ? — Yes. 

10.038.  In  what  respect  were  your  works  stated 
to  be  a  nuisance  ? — That  vapours  came  from  the 
works  which  were  prejudicial  to  the  comfort  of  the 
inhabitants  of  Greenhithe. 

10.039.  From  what  were  those  vapours  generated  • 
what  were  they  ? — I  do  not  speak  as  a  chemist,  but 
they  are  the  vapours  that  come  from  the  combustion 
of  the  chalk  and  the  clay,  which  are  burnt  with  coke. 
The  vapour  that  issues  from  the  chimneys  is  of  a 
white  character,  and  we  are  told  by  chemists  that 


Mr. 
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there  is  rather  a  considerable  quantity  of  impalpable 
G.  F.  White,   white   dust   arising   from   the  combustion   of  the 

  materials  in  the  Iciln,  which  is  held  in  suspension 

21  Mar.  1877.   and  carried  away  with  the  steam  and  with  the  other 

  products  of  combustion.    I  may  just  say  that  Dr. 

Odling  will  be  here  to  speak  specifically  with  regard 
to  the  character  of  these  vapours. 

10.040.  Is  the  vapour  accompanied  by  any  odour 
of  any  kind  ? — There  is  a  slight  effluvium  in  con- 
nexion with  the  burning  of  the  cement,  which  is 
attributed  by  chemists  to  the  organic  matter  in  the 
clay. 

10.041.  Is  there  an  effluvium? — Yes,  there  is  an 
effluvium. 

10.042.  You  say  you  were  indicted  in  1874  ? — Yes. 

10.043.  What  was  the  result  of  that  indictment  ? 
• — The  result  was  that  it  was  withdrawn  on  account 
of  the  improved  character  of  these  old-established 
works.  May  I  be  permitted  to  state  what  was  the 
actual  wording  ? 

10.044.  Had  the  works  been  improved  since  the 
indictment  ? — No.  The  indictment  was  withdrawn 
on  account  of  the  improved  state  of  the  works  and 
the  efforts  made  by  the  firm  to  abate  what  was  com- 
plained of. 

10.045.  What  statement  are  you  referring  to  ? — 
I  am  referring  to  a  statement  containing  the  terms 
of  the  agreement  that  was  entered  into.  The 
ameliorated  state  of  the  works  both  previously  and 
at  that  time  was  made  the  ground  of  the  abandon- 
ment of  the  indictment,  and  the  parties  who  brought 
it  pledged  themselves  not  to  take  any  further  pro- 
ceedings while  that  state  of  things  continued. 

10.046.  If  improvement  did  not  take  place  after 
the  indictment  was  preferred,  why  was  it  preferred 
at  all  ? — It  was  always  an  enigma  to  us. 

10.047.  Do  you  suppose  that  they  desired  to  have 
the  pleasure  of  a  lawsuit  without  any  real  suffering 
from  a  nuisance  ? — They  considered  probably  that 
their  object  was  obtained  if  they  procured  more  care 
in  the  manufacture  as  respects  the  emission  of  smoke 
and  vapours.  The  amount  of  the  nuisance  was  much 
exaggerated. 

10.048.  Was  the  withdrawal  in  the  nature  of  a 
compromise  ? — It  was  suggested  by  their  side  that 
the  thing  should  drop. 

10.049.  They  agreed  to  drop  it ;  what  did  you  agree 
to  do  ? — We  had  nothing  to  do  with  it ;  we  would 
have  been  perfectly  content  that  the  indictment 
should  have  been  tiied  and  brought  to  issue,  and 
should  have  been  rather  glad  if  it  had. 

10.050.  What  did  you  undertake  to  do  ? — Nothing 
at  all  any  more  than  we  were  doing. 

10,051  Then  how  can  you  call  it  an  agreement  ? — 
It  was  suggested  on  their  side  that  the  indictment 
should  be  withdrawn  on  our  paying  their  costs. 

10.052.  Why,  if  you  were  anxious  that  they  should 
have  proceeded,  did  you  pay  their  costs  ? — You  know 
very  well  the  trouble  and  uncertainty  and  annoyance 
attending  law  proceedings,  and,  inasmuch  as  there 
was  a  willingness  on  their  part  that  while  the  ame- 
liorated condition  continued  we  were  not  to  be 
troubled  again,  and  as  the  costs  involved  the  small 
amount  of  ZOOl.  or  400/.,  it  was  hardly  worth  while 
to  contest  it. 

10.053.  What  is  the  nature  of  the  process  that  you 
adopt  and  the  improvement  you  have  introduced  in 
order  to  diminish  the  nuisance  ? — There  are  two 
SQrts  of  kilns  used  in  making  Portland  cement.  That 
is  the  shape  of  it  {pointing  to  a  shetcli),  a  sort  of 
bottle  shape ;  it  is  charged  at  the  top  {describing)  ; 
and  when  it  is  burnt  the  contents  are  drawn  out  at 
the  bottom.  Some  of  these  kilns  are  simply  filled 
with  material  and  fuel,  and  they  are  left  to  burn  out, 
and  discharge  the  products  of  combustion  from  the 
bole  at  the  top,  such  a  kiln  is  called  periodic  or 
intermittent ;  it  has  no  communication  with  any 
chamber  or  floor,  neither  is  there  any  arrangement 
for  letting  the  gases,  such  as  they  are,  into  any  shaft. 
That  was  the  first  mode  in  which  Portland  cement 
was  made,  and  I  think  I  may  say  that  in  a  large 


number  of  works  at  ]jresent  that  mode  is  continued, 
but  from  a  very  early  date,  say  20  years  ago,  Ave 
adopted  another  plan,  viz. :  that  of  having  kilns 
which  are  continuous  and  are  never  let  out.  Such 
kilns  are  connected  with  drying  floors  or  chambers, 
through  or  under  Avhich  the  waste  heat  from  the  kiln 
passes  and  dries  the  wet  chalk  and  clay  (known  as 
"slip,")  which  is  placed  thereon.  After  doing  their 
duty  in  this  way  the  heated  gases  which  are  much 
cooled  in  the  process  pass  through  a  collecting  flue 
up  tall  shafts  into  the  air.  Such  kilns  are  charged 
and  drawn  like  other  kilns.  The  difierence  consists 
in  their  being  connected  with  drying  chambers,  and 
in  their  being  continuous  instead  of  intermittent. 

]  0,054.  What  is  the  height  of  the  chimney  ? — From 
100  to  150  feet. 

10.055.  Did  you  adopt  that  process  for  economical 
purposes,  or  for  the  purpose  of  preventing  a  nuisance, 
or  for  both  purposes  ? — For  both  purposes. 

10.056.  That  is  the  process  of  burning  Portland 
cement  ? — ^Yes. 

10.057.  Is  the  same  process  used  for  Eoman 
cement  ? — No  ;  that  is  scarcely  made  now ;  but  when 
it  was  made  it  was  made  in  kilns  corresponding  in 
shape  to  Portland  cement  kilns  {describing),  but 
entirely  open  and  not  having  the  dome  or  cover  which 
the  other  has. 

10.058.  You  say  that  Roman  cement  is  not  made  ? 
— Scarcely  at  all ;  but  if  it  were  made  on  any  such 
scale  as  Portland  cement  it  would  be  still  more  noxious 
than  Portland  cement  would  be. 

10.059.  I  think  it  has  been  stated  that  since  1873 
and  1874  there  has  been  some  increase  of  the  annoy- 
ance instead  of  a  diminution  ? — I  cannot  see  how  that 
can  be ;  there  has  been  little  or  no  increase  in  the 
means  of  manufacture  in  our  works. 

10.060.  Are  you  the  only  manufacturer  there  ? — 
No.  I  suppose  that  those  remarks  are  intended  to 
apply  to  our  works.  If  so,  I  may  say  with  regard  to 
our  works  that  there  has  been  no  effective  increase 
since  the  year  1874. 

10.061.  One  of  the  witnesses,  Mr.  VuUiamy,  who  is 
architect  and  surveyor  to  the  Metropolitan  Board  of 
Works,  and  who  has  known  your  works  for  between 
30  and  40  years,  speaks  with  special  reference  to  your 
works,  and  he  says  that  when  he  first  knew  them  the 
nuisance  was  not  of  any  consequence  whatever,  but  that 
during  the  last  four  or  five  years  it  has  become 
intolerable,  so  intolerable  that  it  is  impossible  for  any 
gentleman  to  live  in  his  house  ;  and  he  also  says  that 
he  speaks  not  only  of  his  own  knowledge,  but  that  he 
hears  great  complaints  from  others  ;  what  do  you  say 
to  that  statement  ? — I  consider  it  a  very  exaggerated 
one. 

10.062.  When  you  say  exaggerated,  that  seems  to 
admit  of  the  existence  of  some  nuisance,  though  you 
say  that  it  is  not  of  much  magnitude.  Plave  you 
yourself  heard  of  no  complaints  being  made  but  those 
that  were  made  by  Mr.  Vulliamy  ? — There  are  a 
certain  number  of  residents  in  Greenhithe,  who  stated 
in  a  court  of  law  the  other  day  that  they  experienced 
that  nuisance,  and  there  were,  at  least,  double  the 
number  of  persons  living  under  the  same  circum- 
stances, at  the  same  distance  from  our  works,  who 
testified  that  there  was  no  appreciable  nuisance  at 
all,  and  I  have  never  smelt  anything  approaching  to 
effluvium  at  such  a  distance  as  Greenhithe,  which  I 
believe  is  something  like  1,400  or  1,500  yards  off" ;  it 
is  faintly  perceptible  in  the  immediate  neighbourhood 
of  our  own  works. 

10.063.  This  gentleman  was  certainly  a  gentleman 
of  respectability,  and  spoke  with  apparent  truthfulness, 
and  here  is  an  extract  which  he  read  from  his  journal  : 
"  Friday  evening,  July  14th,  1876,  7.30  p.m.;  wind 
"  east,  and  heavy  and  close.  While  sitting  in  my 
"  garden,  smoke  most  dense  from  cement  works  came 
"  suddenly  over  and  enveloped  us  all ;  smells  most 
"  disgusting  and  filthy  like  a  bad  brickfield ;  were  all 
"  driven  within  the  house ;"  and  then  afterwards  he 
writes  that  it  was  "  about  as  bad  and  perhaps  worse 
"  than  the  smoke  and  smell  on  the  19th  and  20th  of 
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"  last  June ;"  then  he  says,  "  Those  were  fearful  days. 
"  Instead  of  enjoying  one's  country  residence  and 
"  being  able  to  walk  about  in  one's  garden  and  play 
"  at  croquet  with  the  young  ladies,  we  were  obliged 
"  to  go  in  and  shut  the  doors  and  windows."  Then 
on  December  the  7th  I  see  another  note,  "December 
"  the  7th,  1876;  wet  day;  heavy  weather ;  east  wind; 
"  fog  and  smell  from  cement  works;  stink  most 
"  offensive."  Do  you  think  that  he  is  a  person  of 
very  sensitive  nerves  ? — I  think  it  is  probable  that  he  is 
so ;  perhaps  eau  de  Cologne  would  give  him  a  headache. 

10.064.  I  believe  he  was  not  the  only  witness,  for 
another  gentleman  said  that  not  only  had  he  suffered 
also  from  these  vapours,  which  he  said  caused  him  to 
go  in  and  take  medicine  immediately,  but  that  he  had 
two  little  girls  whom  it  affected  in  the  same  way,  and 
that  he  has  only  to  look  at  the  faces  of  his  children  to 
see  which  way  the  wind  is  blowing.  He  was  asked 
this  question,  "  Do  you  conceive  the  value  of  your 
property  to  be  affected  ?"  and  his  answer  is,  "  Yes,  at 
least  one  half;"  and  then  he  is  asked,  "Are  you 
letting  any  building  ground  now  ?"  and  his  answer 
is,  "  Yes,  I  have  let  building  land  for  four  bouses,  but 
that  is  all  I  have  let  for  the  last  20  years."  Do  you 
say  that  all  those  are  entirely  imaginary  sufferings  ? — • 
I  would  rather  not  offer  an  opinion  upon  them,  I  can 
only  say  that  other  people  do  not  experience  them. 

10.065.  Do  you  mean  other  people  who  are  similarly 
situated  ? — Yes,  quite  so. 

10.066.  Do  you  attribute  that  to  any  obtuseness  in 
their  olfactory  senses,  or  to  special  delicacy  on  the  part  of 
others  ? — It  is  not  for  me  to  impute  motives,  but  I 
think  that  a  great  deal  of  the  annoyance  that  is 
complained  of  has  resulted  from  the  fact  of  a  rural 
village — which  it  was  25  years  ago — being  turned 
essentially  into  a  manufacturing  district.  There  are 
a  large  number  of  working  men,  and,  as  I  think  one 
of  those  gentlemen  said,  working  men  are  not  the 
most  agreeable  neighbours,  and  although  I  do  not 
think  that  working  men  would  be  offensive  to  them, 
yet  at  the  same  time  I  think  they  would  like  persons 
in  their  own  condition  for  neighbours  rather  than  a 
large  number  of  that  sort  of  persons. 

10.067.  But  other  people  live  among  working  men 
without  suffering  from  these  special  visitations,  do 
they  not  ? — Yes,  they  do. 

10.068.  The  complaints  on  the  part  of  these  gentle- 
men are  special ;  they  are  not  that  they  live  in  a 
jieighbourhood  in  which  they  have  working  men  for 
their  neighbours,  but  they  say  that  when  the  wind 
sets  in  the  direction  from  these  works  they  suffer  ? — ■ 
The  east  wind  would  intensify  their  inconvenience. 
It  is  the  fact  that  an  east  wind  would  carry  any 
vapour  from  our  works  to  them  ;  but  everybody  knows 
that  an  east  wind,  apart  from  any  vapour,  is  extremely 
disagreeable,  and  it  is  more  so  if  there  is  a  fog  from 
the  river ;  it  is  an  aguish  and  malarious  district  in 
itself.  The  days  and  nights  are  equally  foggy,  but 
the  worst  of  such  days  bear  no  sort  of  comparison 
with  a  London  yellow  fog  day. 

10.069.  Mr,  Umfreville  admits  that  you  have  spent 
8,000/.  or  10,000/,  in  endeavouring  to  remove  these 
nuisances ;  what  was  the  effect  of  that  expenditure, 
was  it  a  sensible  one  ? — I  will  explain  what  it 
was.  Four  or  five  years  ago  the  complaint  made  by 
this  gentleman  was  that  a  large  quantity  of  black 
smoke  issued  from  our  works,  and  he  suggested  to  us 
that  we  should  alter  it ;  it  is  perfectly  possible  to  get 
rid  of  it,  and  we  set  ourselves  to  do  it,  first  by  using 
coke  instead  of  coal,  and  next  by  fitting  very  much 
larger  boilers  to  the  different  engines ;  we  laid  out 
4,000/.  or  5,000/.  upon  larger  boilers,  and  that  is  the 
expenditure  to  which  Mr.  Umfreville  lias  referred. 

10.070.  That  would  not  have  touched  the  sort  of 
nuisance  that  I  have  been  referring  to  ? — Not  at  all. 
Our  plan  has  continued  the  same  for  the  last  20  years ; 
we  have  produced  no  effect  different  from  what  it  was, 
except  to  carry  out  that  system  of  connecting  all  the 
kilns  with  tall  shafts. 

10.071.  You  are  not  the  only  cement  manufacturer 
in  your  locality  ? — No. 
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10.072.  Are  there  many  others  ? — I  will  point  them  Mr. 
out.  That  red  line  (pointing  to  the  map)  shows  a  G.  F.  W 
circle  of  three  miles  in  diameter,' or  of  a  mile  and  a 

half  radius;  our  works 4re  in  the  centre,  at  the  letter 
"  E  ;"  Mr,  Umfreville's  house  is  there  due  west  of 
us  {describing),  and  Mr.  Vulliamy's  house  is  there ;  . 
that  is  Greenhithe  in  the  same  direction  (describing). 

10.073.  Are  those  works  (pointing  to  the  map)  also 
in  existence  ? — Those  are  small  works  that  have  been 
put  up  on  the  western  side  of  Greenhithe. 

10.074.  Then  these  gentlemen  are  between  two 
fires,  as  it  were  — Yes.  There  are  12  works  very 
nearly  within  that  circle  of  three  miles  in  diameter  ; 
there  are  four  on  the  Essex  side  of  the  river,  and  six 
at  Northfleet ;  there  is  a  large  nest  of  cement  works 
thei-e. 

10.075.  Are  your  works  visited  by  the  smoke  from 
your  neighbours'  works  when  the  wind  blows  from 
the  east  ? — I  have  occasionally  seen  some  of  their 
smoke  ;  there  is  a  great  deal  of  black  smoke  made 
there,  and  at  times,  when  the  wind  is  in  the  east, 
we  should  experience  it  to  some  extent, 

10.076.  Do  you  suppose  that  whatever  vapours 
these  gentlemen  suffer  from  may  be  contributed  by 
the  neighbours  who  live  beyond  you  as  well  as  by 
yourself  ? — I  find  a  difficulty  in  imagining  that  the 
vapours  that  would  come  from  one  of  those  low  kilns 
would  be  driven  two  miles  and  a  half  or  three  miles. 

10.077.  Your  works,  I  believe,  are  very  much 
nearer  the  property  and  residences  of  these  gentlemen  ? 
—Yes. 

10.078.  Are  they  within  a  mile  of  tlieir  residences? 
— I  have  an  ordnance  map  here  which  will  show  their 
exact  position.  Here  are  the  works  on  a  larger  scale 
(iwinting  to  the  map),  and  here  is  Mr.  Umfreville's 
house,  and  there  is  Mr.  Vulliamy's  house,  and  there 
is  Greenhithe  ;  that  is  the  neighbourhood  of  Cobham 
Terrace,  Greenhithe,  where  there  are  some  com- 
plainants, but  the  greater  number  of  the  inhabitants 
complain  of  nothing,  I  think  Mr,  Umfreville's 
property,  which  he  complained  of  not  being  able 
to  let  for  building  purposes,  lies  in  this  direction 
(pointing  to  the  map).  Between  our  works  and  here 
(describing)  the  ground  rises  ;  it  is  at  a  very  con- 
siderable elevation,  but  both  Mr,  Umfreville's  house 
and  all  this  neighbourhood  (pointing  to  the  map) 
stands  in  a  bottom.  There  are  marshes  about  here, 
and  I  think  that  the  aguish  character  of  the  neigh- 
bourhood is  the  reason  why  the  property  has  not  been 
built  upon  more  here  (pointing  to  the  map)  ;  certainly 
at  the  distance  of  a  mile,  as  the  crow  flies,  it  is  not 
very  likely  that  the  effluvia  or  vapours  coming  from 
our  works  would  very  materially  affect  them. 

10.079.  You  say  that  it  is  rising  ground  between 
the  marshes  that  you  have  spoken  of  and  your  works ; 
I  suppose  that  the  rising  ground  would  be  free  from 
any  effects  of  the  marsh  air  ? — I  think  that  that  is  not 
always  so,  and  that  very  often  ague  will  go  up  from  the 
marshes  to  the  higher  ground,  and  make  itself  felt 
more  there  than  lower  down. 

10.080.  Do  you  attribute  the  want  of  demand  for 
this  ground  belonging  to  Mr.  Umfreville  for  building 
purposes  to  the  unhealthy  character  of  the  neighbour- 
hood, quite  apart  from  the  influence  of  the  works  ? — 
There  is,  perhaps,  some  difficulty  in  explaining  why, 
being  a  somewhat  pretty  neighbourhood  in  itself,  it 
should  not  have  been  more  populous ;  there  is  that 
difficulty  which  I  cannot  explain,  and  I  heard  that 
remark  made  five  or  seven  years  ago,  when  there  was 
no  question  about  the  works.  I  think  that  the  South- 
eastern Company  are  hardly  as  liberal  as  they  might 
be  in  the  way  of  affording  accommodation,  that  is  to 
say,  they  have  not  invited  or  tempted  people  to  come. 

10.081.  Why  do  you  say  that  there  was  no  question 
about  the  works  six  or  seven  years  ago ;  have  they 
been  much  enlarged  since  that  time  ? — In  the  last  20 
years  our  works  have  been  trebled,  and  they  have  been 
doubled  in  about  10  years. 

10.082.  Was  not  the  injunction  obtained  since  the 
year  1874  ? — Not  at  all ;  practically,  for  .ill  purposes 
the  works  are  in  tlie  same  condition  as  they  were  in 
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Mr.  the  year  1874.  If  I  am  to  understand  that  it  has 
G.  F.  White,    been  stated  that  the  greatest  nuisance  has  arisen 

  ^     since  the  year  1874,  I  should  say,  of  course,  that  we 

21  Mar.  1877.  Ij^qq-^  ^est  by  our  production  ;  and  there  has  been 
no  effective  increase. 

10.083.  I  suppose  you  were  influenced  by  the 
general  state  of  trade,  like  the  rest  of  the  world,  from 
1870  to  1873,  when,  of  course,  the  greatest  manu- 
flxcturing  activity  took  place  ? — Yes  ;  but  it  has  not 
slackened  much  since  that  time. 

10.084.  Since  then  have  you  been  manufacturing 
an  equal  quantity  of  materials  ? — Yes. 

10.085.  It  has  also  been  stated  that  such  was  the 
density  of  the  vapours  proceeding  from  these  works 
that  the  navigation  of  the  river  with  safety  was 
affected  by  them  ? — I  think  it  would  not  be  affected 
from  our  works  ;  we  lie  inland  half  a  mile  as  the 
crow  flies. 

10.086.  It  would  apply  more  perhaps  to  those 
works  Avhich  lie  to  the  east  of  your  large  works  ? 
— Yes ;  there  are  not  thf^  same  arrangements  as  far 
as  we  know  at  those  works  as  there  are  at  ours  to 
carry  the  vapours  into  the  air  and  dispose  of  them. 

10.087.  What  is  it  that  has  induced  you  and  other 
manufacturers  to  resort  to  that  particular  neighbour- 
hood ? — It  is  eminently  a  manufacturing  neighbour- 
hood because  of  the  large  deposits  of  chalk  there,  and 
the  facilities  there  are  of  getting  our  manufactures 
to  London  by  water  ;  it  is  much  better  for  us  to 
bring  the  clay,  which  is  a  small  component  part  of 
the  materials,  to  our  works  than  to  have  to  carry 
the  chalk  lower  down  the  river  or  anywhere  upon 
the  water  so  as  to  be  out  of  the  reach  of  inhabited 
neighbourhoods. 

10.088.  Have  you  observed  any  effect  on 
vegetation  from  the  vapours  ? — No  ;  in  our  gardens, 
which  immediately  underlie  the  works,  the  vegetation 
is  of  a  most  luxuriant  and  healthy  character. 

10.089.  Do  you  live  there  yourself? — No;  but 
there  are  agents  living  there.  There  are  two  dwelling- 
bouses  which  are  not  noAV  used  by  ourselves  as 
residences,  but  they  are  occupied,  and  there  are  some 
gardens  kept  up  round  about  them. 

10.090.  Have  you  anythmg  to  say  with  regard  to 
the  health  of  the  neighbourhood  ? — The  health  of  the 
neighbourhood  has  very  considerably  improved  during 
the  last  7  to  10  years,  and  the  medical  evidence  that 
has  been  adduced  in  court  has  pointed  very  distinctly 
to  the  existence  of  the  cement  works,  and  the  dry 
character  of  the  atmosphere,  in  consequence  of  them, 
as  lielping  to  drive  away  the  aguish  symjJtoms  which 
before  existed.  Formerly  there  used  to  be  a  great 
deal  of  ague. 

10.091.  Do  you  adopt  any  particular  process  at 
your  works  ? — Yes. 

10.092.  What  process  is  that? — It  is  Gorham's 
process,  which  is  this  :  The  old  Avay  of  making  Port- 
land cement  was  to  mix  tlie  chalk  and  clay  materials 
with  about  from  three  times  to  four  times  their 
volume  of  Avater,  whereas  the  new  process  is  to  use 
about  one  third  of  the  quantity  of  water,  i.e.,  instead 
of  300  per  cent.,  33  per  cent,  of  water  is  employed. 
It  is  needless  to  say  that  if  you  do  not  mix  so  much 
water  you  have  not  so  much  to  dri^'e  off ;  it  is  an 
economical  process  which  has  no  effect  in  any  shape 
in  the  production  of  vapour,  moi'e  or  less  ;  it  is 
simply  an  economical  process,  and  a  desirable  one, 
because  the  material  can  be  made  with  much  less 
water  than  is  generally  used. 

10.093.  Have  you  expended  much  money  in  the 
way  of  improvement  and  in  the  Avay  of  making 
alterations  in  your  works  with  a  view  to  obviate 
complaint  on  the  part  of  the  public  ? — We  have  been 
lately  expending  a  large  sum  in  the  erection  of  a 
Hoffmann  kiln  ;  that  kiln  is,  in  point  of  fact,  a 
continuation,  but  a  very  improved  one,  of  the  principle 
on  which  we  have  been  fs^orkiug  for  the  last  20  years, 
viz.,  collecting  the  gases  and  preventing  them  from 
going  from  the  open  kiln  into  the  atmosphere,  and 
getting  them  up  the  shafts,  and  then  dispersing  them, 
rhe  Hoffmann  kiln  is  constructed  in  this  way  :  Instead 


of  having  separate  gi-oups  of  kiln«,  Mr.  Hoffmann  has 
a  structure  of  this  character ;  it  is  a  largo  oval  erec- 
tion ;  this  part  (pointing  to  a  sketch),  Avhich  is  Avhite, 
is  the  part  in  which  the  cement  is  burnt ;  these  are 
the  walls,  and  that  is  the  gathering  flue,  that  being 
the  shaft  {explaining  on  the  sketch).  This  section 
shows  the  continuous  chamber  which  iiolds  the 
cement,  and  the  gases  from  that  chamber  are  carried 
through  each  chamber  in  succession.  It  is  divided 
into  a  series  of  compartments  ;  the  kiln  is  first  filled 
with  material,  and  this  compartment  (pointing  to  the 
sa?ne)  is  set  alight,  and  the  gases  travel  through  five, 
six,  or  seven  chambers  in  succession  until  they  find 
their  way  to  the  gathering  flue  and  up  the  chimney. 
In  that  way  flltration  of  all  the  gases  is  obtained,  and 
the  vapours,  whatever  they  are,  go  out  of  the  chimney 
at  last  at  a  very  low  temperature  and  in  a  perfectly 
innocuous  condition. 

10.094.  Is  this  process  generally  used  when  cement 
is  made  ? — That  process  has  been  used  in  Germany 
for  some  few  years,  and  is  the  process  which  was 
described,  as  I  understand,  by  Mr.  Vulliamy.  The 
place  where  it  was  in  operation  was  visited  by  Mr. 
Grant.  I  suppose  that  Mr.  Vulliamy  kncAV  that  it 
was  Hoffmann's  kiln  that  was  seen  by  Mr.  Grant. 
Mr.  Vulliamy  explained  it  as  a  process  used  in 
Germany  by  Avhich  the  greatest  economy  was  com- 
bined with  the  least  possible  am.ount  of  nuisance;  but 
singularly  enough  though  he  knew  it  was  a  Hoffmann 
kiln  we  were  building,  directly  it  comes  to  be  erected 
in  England  it  is  to  be  of  no  benefit  at  all,  except  to 
the  manufacturer. 

10.095.  Is  it  advantageous  for  the  purpose  of 
preventing  the  absorption  of  gases? — Decidedly. 

10.096.  Have  you  found  any  depreciation  in  the 
value  of  property  at  Greenhithe? — Certainly  not, 
when  we  have  had  to  purchase  it. 

10.097.  PI ave  you  paid  increased  prices  of  late? — 
Very  much  so. 

10.098.  Have  you  been  purchasing  property  at 
different  times  ? — Yes,  from  time  to  time  we  have 
bought  chalk  land.  That  of  course  stands  by  itself, 
but,  even  for  agricultural  land,  at  auction  within  a 
very  short  time  ago  v/e  gave  from  150/.  to  200Z.  an 
acre. 

10.099.  Was  that  in  excess  of  the  price  you  had 
given  for  land  on  previous  occasions  ? — Yes ;  20  or 
25  years  ago  the  land  would  not  have  fetched  above 
70/.  or  80/.  an  acre. 

10.100.  Was  that  the  ordinary  agricultural  value 
of  the  land  ? — I  ought  not  to  say  purely  so,  but  at  the 
same  time  it  is  not  land  that  could  be  used  for  any 
other  purposes  than  agriculture;  it  is  by  the  road 
side,  and  it  is  very  sloping  and  inclined  land,  and  not 
at  all  suitable  for  building. 

10.101.  For  what  purpose  did  you  purchase  it  ? — 
In  order  that  it  might  not  be  purchased  or  taken  by 
anyone  else.  It  is  contiguous  to  our  works,  and  we 
thought  it  advisable  to  buy  it.  So  far  as  house 
property  is  concerned,  it  is  said  to  be  depreciated  by 
the  proximity  of  the  cement  works  ;  but',  Avhen  it 
comes  to  be  put  into  the  market,  we  find  that  pretty 
nearly  double  what  it  is  worth  is  put  upon  it. 

10.102.  Have  the  woi'kpeople  ever  expressed  any 
opinion  upon  this  matter  ? — The  Avorkpeople  have 
expressed  a  A^ery  strong  opinion  about  the  prospect  of 
the  works  being  shut  up,  which  was  the  threat  held 
out. 

10.103.  In  what  way  have  they  expressed  their 
opinion  ;  have  they  held  any  public  meeting  ? — Yes, 
they  held  a  meeting  at  the  time  that  the  indictment 
was  being  brought  in  1874;  they  placarded  it,  and 
there  was  a  A'ery  considerable  meeting,  not  only  of  our 
workmen,  but  of  all  the  workmen  in  the  neighbouring 
factories  ;  and  there  were  bands  of  music  and  pro- 
cessions. It  was  all  quietly  done,  but  still  it  was  a 
large  meeting  of  the  workpeople,  to  express  their 
indignation  at  Avhat  was  taking  place. 

10.104.  I  suppose  they  were  indignant  at  the  idea 
that  people  should  complain  about  the  bad  vapours  ? — 
The  working  people  are  very  indignant  at  the  idea  of 
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large  works  being  shut  up  in  which  some  thousands 
of  people  are  interested.  As  they  can  form  their  own 
notions  about  these  things,  and  as  they  believe  that 
they  are  very  greatly  exaggerated,  and  that  the  thing 
does  not  exist  as  it  is  stated,  they  of  course  feel 
indignant. 

10.105.  Has  any  complaint  been  made  of  your 
works  by  the  local  authorities  ? — None.  There  is  an 
inspector  of  nuisances. 

10.106.  What  is  the  district  within  which  your 
works  are  situated  ? — The  Dartford  union. 

10.107.  Have  you  been  visited  by  the  inspector  of 
fluisances  ? — Never.  It  would  have  been  his  duty  to 
visit  us,  I  consider,  if  there  was  real  ground  of  com- 
plaint. 

10.108.  Has  the  local  authority  ever  taken  any 
action  for  the  protection  of  the  inhabitants  of  the 
district  ? — Not  to  our  knowledge  at  all. 

10.109.  {Earl  Percy.)  I  think  you  stated  that  the 
complaint  with  regard  to  your  cement  works  generally 
has  only  arisen  of  late  years  ?— Yes,  within  perhaps 
seven  years.  The  first  complaint  was  made  five  or 
six  years  ago,  and  was  with  reference  to  annoyance 
arising  from  black  smoke. 

10.110.  How  far  are  your  works  from  Northfieet  ? 
— A  mile. 

10.111.  I  see  in  the  evidence  that  was  given  before 
the  Select  Committee  which  sat  in  1862,  that  there 
were  then  very  great  complaints  made  of  the  cement 
works  at  Northfieet? — Yes,  by  one  person,  Mr. 
Stui-ge,  who  built  them  for  his  tenants,  and  then 
complained  of  them  because  they  did  not  do  some- 
thing he  wanted  them  to  do.  I  never  heard  complaint 
from  any  one  else. 

10.112.  You  think  that  it  was  simply  an  imaginary 
complaint  on  his  part  ? — I  feel  sure  of  it.  When  I 
say  imaginary,  I  do  not  go  the  length  of  saying  that 
living  as  close  as  Mr.  Sturge  did  to  the  works  he 
might  not  have  experienced  some  inconvenience  from 
the  open  kilns,  in  connexion  with  which  there  was 
probably  no  arrangement  to  ameliorate  the  condition 
of  things.  I  quite  admit  that  if  a  very  large  number 
of  cement  kilns  are  allowed  to  burn  out,  and  their 
fumes  are  allowed  to  be  driven  into  the  highways 
near  to  which  there  are  residences,  inconvenience 
would  arise. 

10.113.  You  think  that  the  process  pursued  at  your 
works  has  been  so  improved  now,  that  that  complaint 
cannot  be  laid  to  your  charge  ? — Yes;  but  I  speak 
only  of  my  own  works. 

10.114.  Another  witness,  Mr.  Moore,  who  was 
examined  on  the  day  that  Mr.  Vulliamy  gave  his 
evidence,  said  that,  besides  making  similar  complaints, 
he  had  found  that  there  were  great  complaints  made 
as  to  the  river,  which  was  continually  obstructed  by 
the  fog  produced  by  the  vapours  from  the  -n'orks  ? — 
Yes,  that  I  believe  is  alleged  to  have  occurred  on  a 
certain  number  of  days  in  the  course  of  the  year. 

10.115.  HaA^e  you  heard  any  complaints  from  those 
using  the  river  for  the  purposes  of  navigation  ? — No 
complaints  have  ever  been  made  to  us. 

10.116.  You  appear  here  to  speak  to  your  own 
works,  and  not  to  speak  to  cement  works  in  general  ? 
— No,  I  do  not  think  that  I  can  undertake  to  father 
all  the  cement  works. 

10.117.  {Mr.  Wilbraham  Egerton.)  You  say  that 
it  is  economical  to  use  the  Hoffmann  process  ? — Yes. 

10.118.  Do  you  recover  anything  from  the  products 
which  go  up  the  chimney  ? — No. 

10.119.  In  what  respect  is  it  economical;  is  it 
simply  a  question  of  fuel  ? — It  is  a  question  of  fuel, 
but  the  gases  are  very  much  more  trapped  in  the 
Hoffmann  kiln.  Whatever  gases  there  are  would  be 
more  trapped  than  in  the  ordinary  kilns,  because  the 
fire  has  to  go  through  a  much  larger  number  of  cells 
and  compartments  of  that  kiln  than  it  does  under  the 
present  system.  Moreover  the  chimney  is  very  much 
higher,  it  is  a  chimney  250  feet  in  height,  and  there- 
fore the  products  of  combustion  would  be  dispersed 
into  the  air  at  a  much  greater  elevation.  But  practi- 
cally I  think  the  great  advantage  of  it  is  that  some- 
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thing  like  50  per  cent,  of  fuel  is  saved,  and  if  it  is  Mr. 
not  burnt  of  course  the  product  does  not  go  into  the     G.  F.  While. 
atmosphere.   

10.120.  Do  you  not  know  whether  any  sulphu-  21  Mar.  1877. 
retted  hydrogen  is  evolved  ? — I  should  not  like  to 

speak  positively  about  it,  but  I  believe  not. 

10.121.  What  ifi  this  white  smoke  which  goes  into 
the  air  ? — The  white  smoke  would  be  partly  steam, 
and  there  would  be  some  of  those  solid  particles  held 
in  solution,  and  I  suppose  some  volatilized  salts  arising 
from  the  salt  water  of  the  clay. 

10.122.  Mr.  Medlock,  an  analytical  chemist,  who  was 
examined  in  1862,  said  that  his  attention  was  turned 
to  the  manufacture  of  Portland  cement,  and  he  found 
that  the  gases  which  are  produced  in  that  manufacture 
consist  chiefly  of  carbonic  acid,  carbonic  oxide, 
nitrogen,  sulphuretted  hydrogen,  sulphate  of  ammonia, 
and  towards  the  end  of  the  process  some  sulphurous 
acid.  What  I  want  to  know  is  whether  by  Hoffmann's 
process  the  production  of  those  gases  is  avoided  or 
in  any  way  neutralized,  or  in  what  way  does  your 
process  differ  from  the  one  that  existed  in  1862  ? — 
I  think  that  from  the  open  kilns  which  were  then 
employed  carbonic  oxide  might  escape  into  the 
atmosphere,  which  would  be  unpleasant,  not  to  say 
deleterious,  but  in  our  process,  going  as  those  gases 
do  through  a  very  long  chamber,  and  then  passing  up 
a  very  tall  shaft,  I  am  informed,  but  I  do  not  speak 
as  a  chemist,  that  they  do  not  escape  into  the  atmo- 
sphere. 

10.123.  Do  you  think  that  those  works  should  be 
under  inspection  in  order  that  the  best  known  process 
should  be  adopted,  admitting  Hoffmann's  to  be  the 
best  known  process  at  present  ? — I  can  only  say  that 
I  think  we  should  not  object  to  be  placed  under 
inspection,  depending  of  course  upon  what  the  inspec- 
tion was. 

10.124.  Do  you  think  that  owing  to  such  good 
result  as  is  obtained  by  Hoffmann's  process  it  should 
be  compulsorily  imposed  upon  other  cement  manu- 
facturers, that  is  to  say,  not  enforcing  upon  all  cement 
manufacturers  the  adoption  of  Hoffmann's  process,  but 
that  by  whatever  means  they  chose  to  obtain  it  the 
result  should  be  equally  satisfactory  in  the  way  of 
neutralizing  or  preventing  the  escape  of  noxious 
gases  ? — I  think  it  would  be  perfectly  easy  for  all 
cement  manufacturers  to  do  that  which  we  have  done 
for  a  great  number  of  years,  and  are  still  continuing  to 
carry  out,  namely,  to  carry  their  gases  up  a  tall  shaft 
instead  of  emitting  them  into  the  air  from  open  kilns. 

10.125.  Did  you  ever  go  into  other  cement  works 
and  smell  the  noxious  gases  from  them  ? — The  charac- 
ter of  the  smell  is  universally  the  same.  It  is  supposed 
to  proceed  from  the  burning  of  the  organic  matter  or 
vegetable  matter  in  the  clay,  which  exists  to  a  certain 
extent,  from  the  water  which  is  present,  and  that 
produces  a  smothered  burning  smell,  something  like, 
although  inferior  in  degree  and  intensity  to,  a  brick- 
field. 

10.126.  Did  you  ever  go  into  any  alkali  works? — 
I  have  been  in  alkali  works.  It  is  nothing  approaching 
to  any  such  smell  as  that. 

10.127.  I  suppose  the  result  of  living  and  working 
in  a  certain  atmosphere  is  apt  to  make  those  who  live 
in  it  less  conscious  of  the  nature  of  that  atmosphere, 
or  of  any  smell  connected  with  it  ?— I  do  not  know 
that.  I  can  only  say  that  scientific  men  and  others 
who  have  been  down  to  our  Avorks  on  several  occasions 
in  order  to  endeavour  to  smell  those  extremely  noxious 
vapours  and  odours  have  not  been  able  to  perceive 
them  even  in  the  near  neighbourhood  of  the  kilns, 
much  less  half  a  mile  away. 

10.128.  {Professor  Abel.)  Those  vapours  escaping 
are  somewhat  persistent,  are  they  not ;  they  hang 
about  the  ground  in  calm  weather  to  a  considerable 
extent  ? — Yes,  in  calm,  quiet  weather.  Of  course 
they  do  not  hang  about  the  ground,  because  they  are 
all  taken  to  such  a  height  that  they  do  not  come 
within  a  hundred  feet  of  the  ground,  anywhere  near 
the  place;  whether  they  do  fall  a  mile  away  is  to  me 
unknown ;  I  have  never  experienced  it. 
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MIFUTES  OF  EVIDENCE  TAKEN  BEEOBE  THE 


Mr.  10,129.  They  may  thereby  be  carried  to  such  a 

G.  F.  White,    distance  that  at  some  place  or  other  they  may  create 

  a  nuisance  of  that  description  ? — We  tried  to  do  the 

21  Mar.  1877.  ^^^^  could  for  the  neighbourhood  in  carrying  our 
vapours  u^j  these  shafts,  and  I  understood  one  of  the 
witnesses  to  say  that  he  thought  this  plan  very  much 
better  than  the  open  kiln  system.  But  ours,  which 
is  a  closed  kiln  system,  with  the  vapours  carried  up 
the  shaft,  is  complained  of,  and  therefore  I  hardly 
know  what  they  would  have.  They  do  not  like  the 
open  kilns  and  they  do  not  like  the  closed  ones. 

10.130.  There  are  a  large  number  of  open  kilns 
still  at  Northiieet,  are  there  not  ? — Yes. 

10.131.  Then  there  is  a  great  deal  of  black  smoke 
as  well  as  white  smoke  ? — Yes,  there  is. 

10.132.  {Admiral  Hornby.)  Is  Hoifmann's  process 
actually  at  work  in  your  works  now  ? — ^Yes,  it  is. 

10.133.  How  long  has  it  been  in  operation  there  ? — 
The  kiln  has  not  been  lighted  more  than  a  month. 

10,134-5.  Would  you  express  a  hope,  as  one  of  the 
witnesses  who  was  present  here  did,  that  he  hoped  to 
be  able  to  say  in  the  course  of  three  or  four  years  the 
nuisance  would  be  entirely  alleviated,  and  that  he 
hoped  great  results  to  follow  from  Hoffmann's  process  ? 
— I  do  not  think  he  said  that  I  think  it  was  Mr. 
Umfreville  told  us  so  ?  I  do  not  know  whether  he 
said  that,  but  it  will  probably  not  even  be  adjourned 
so  long  as  that.  We  do  hope  great  things  from  the 
Hoffmann  kiln. 

10.136.  At  present  you  have  hardly  had  an  oppor- 
tunity of  testing  it  fully  ? — We  have  not  personally, 
but  there  are  eight  or  ten  Hoffmann's  kilns  employed 
for  burning  cement  on  the  continent.  We  have  had 
the  advantage  of  their  testimony,  and  seeing  from 
them  and  knowing  effectively  that  it  is  the  best  plan 
for  burning  our  cement,  just  as  it  is  for  burning  bricks 
and  burning  lime,  we  have  adopted  it. 

10.137.  I  do  not  know  whether  you  heard  one  of 
the  witnesses  who  told  us  that  on  your  own  admission 
the  increase  of  your  works  was  so  great  that  in  1867 
you  were  making  20,000  tons,  and  in  1877  65,000 
tons  ? — Those  figures  are  wrong,  I  think  ;  it  would  be 
1857  ;  1867  must  be  a  misprint. 

10.138.  Would  that  be  about  the  amount,  putting 
it  at  1857  ? — Yes,  practically  it  would. 

10.139.  You  answered  a  question- of  Lord  Percy's 
just  now,  when  he  asked  you  about  the  thickness  of 
the  vapour  and  fog  on  the  river,  that  it  might  be  so 
for  a  few  days ;  did  you  mean  by  that  that  atmospheric 
causes  might  produce  it  during  a  few  days  in  the  year, 
or  that  some  special  processes  went  on  at  the  works 
at  that  time,  and  that  they  caused  it  ? — The  state  of 
the  atmosphere  on  certain  days,  and  especially  in  the 
winter,  when  the  weather  is  dull  and  the  wind  would 
be  east,  would  make  it  much  thicker  and  worse  than 
if  the  weather  were  clear,  but  I  should  say  that  for 
nine  months  of  the  year  certainly  the  vapours  are 
carried  away. 

10.140.  Then  it  is  to  atmospheric  causes  entirely 
that  you  attribute  it  ? — Entirely. 

10.141.  I  suppose  you  still  get  some  remonstrances 
about  the  nuisance? — It  is  a  curious  fact  that 
although  we  are  always  making  the  same  quantity 
of  cement  every  day  in  the  year,  and  consequently 
the  same  amount  of  gases  are  being  evolved  from  our 
chimneys,  we  never  get  from  any  other  quarter  than 
the  people  who  are  on  the  west  of-  us  any  complaint 
at  all,  although  there  are  a  very  considerable  number 
of  residences  in  the  immediate  neighbourhood  of  the 
works ;  that  is  to  say,  from  people  living  east,  and 
from  people  living  north,  and  from  people  living 
south  (more  particularly  south,  because  the  river  is 
north),  no  complaints  ever  reach  us ;  and  yet,  if  the 
intensity  of  the  inconvenience  were  as  great  as  it  is 
described  at  Greenhithe,  we  certainly  ought  to  get 
complaints  from  other  quarters  as  well. 

10.142.  Then,  considering  that  the  prevalent  wind 
is  a  westerly  wind,  how  do  you  account  for  those 
people  lying  east  of  you  not  making  complaints  ? — 
I  can  only  say  because  they  do  not  smell  it,  and  there- 
fore they  do  not  make  complaints. 


10.143.  Your  complaints  seem  almost  entirely  to 
come  from  Greenhithe,  do  they  not? — Exclusively 
from  one  quarter. 

10.144.  May  there  not  be  a  question  about  the 
distance  ? — Those  who  would  be  very  near,  those  who 
would  be  within  400  or  500  yards  of  us,  would  be 
those  who  perhaps  might  be  most  troubled  ;  but  we 
find  it  difficult  to  understand  how  those  living  at 
1,500  yards  can  be  affected.  In  one  of  the  cases  that 
was  carried  into  court  with  regard  to  some  other 
works,  a  gentleman,  who  lived  1,100  or  1,200  yards 
south,  was  the  complainant,  and  he  was  ruled  out  of 
court  by  the  Vice-Chancellor  on  the  ground  of  its 
being  impossible  that  he  could  be  affected. 

10.145.  {Professor  Abel.)  Do  not  your  chimneys 
probably  carry  the  smoke  to  a  distance  which  would 
affect  them  in  their  locality,  because  they  happen  to 
live  just  at  the  distance  to  which  it  would  be  carried  ? 
— I  could  easily  understand  that,  and  I  would  say 
yes  if  those  vapours  could  be  carried  in  a  concentrated 
form  as  they  arose  from  the  top  of  the  chimney  for  a 
considerable  distance  ;  but  I  think  that  the  dispersing 
power  of  the  atmosphere  for  half  a  mile  or  three 
quarters  of  a  mile  would  render  it  impossible  that 
they  should  drop  down  in  the  condition  of  intensity 
that  is  described. 

10.146.  {Chairman.)  Is  there  any  considerable 
population  between  your  works  and  the  group  of 
works  to  the  east  of  you  ? — No. 

10.147.  If  complaints  are  made  to  the  eastward  of 
you,  that  is  to  say,  by  persons  who  would  be  affected 
by  a  westerly  wind,  it  would  be  rather  of  this  group 
of  works  than  of  your  works  that  they  would  have 
to  complain  ? — An  east  wind  would  send  the  fumes 
in  the  direction  of  Greenhithe,  and  a  westerly  wind 
would  send  them  the  other  way. 

10.148.  Then  those  persons  who  live  to  the  east  of 
you  would  be  much  more  affected  by  the  neighbouring 
works  than  by  yours  ? — Yes. 

10.149.  Therefore,  would  not  that  explain  the  fact 
that  it  is  when  the  wind  is  from  the  east  that  complaint 
is  made  against  you  ? — But  I  wish  to  point  out  that  a 
north-westerly  wind  would  concentrate  our  vapours 
in  a  direction  south-east  of  us  towards  Swanscombe, 
which  is  a  large  and  populous  village.  This  wind 
which  prevails  during  a  great  portion  of  the  year 
would  send,  and  does  send,  our  fumes  in  that  direction, 
and  fi'om  this  quarter  we  never  get  any  complaint. 

10.150.  Is  there  any  rising  gTound  between  you 
and  the  village  of  Swanscombe  ? — No ;  that  ground  is 
fairly  flat. 

10.151.  Are  they  the  same  class  of  residents  as 
those    who    live  near   Greenhithe  ?— Yes.    In  the 
neighbourhood  of  the  village  of  Swanscombe,  and  all  . 
about  there,  there  are  a  considerable  number  of  houses 
dotted  about,  although  not  a  thick  population. 

10.152.  Do  people  come  down  from  London  to  live 
there  ? — Perhaps  not  many  come  from  London  to 
Swanscombe,  because  it  is  some  distance  from  the 
railway. 

10.153.  {Professor  Williamson.)  I  understand  yott 
to  say  that  you  make  use  of  mud  from  the  Medway 
solely  ? — Yes, 

10.154.  You  do  not  use  any  mud  from  the  Thames 
near  to  your  district,  do  you  ? — No. 

10.155.  What  is  the  character  of  the  Medway  mud 
which  you  get ;  is  it  much  contaminated  with  oi'ganic 
matter,  sewage  matter,  or  what  ? — No  sewage.  It  is 
a  very  old  formation.  We  dig  it  from  a  depth  of 
14  or  15  feet  down.  It  is  a  very  tenacious  blue  clay, 
in  which  I  understand  there  is  about  two  per  cent, 
of  organic  vegetable  matter. 

10.156.  That  is  a  dark  blue  or  black  colour,  is  it 
not  ? — Blue. 

10.157.  That  is  due,  I  presume,  as  in  other  such 
clays,  to  the  sulphide  of  iron,  is  it  not  ? — I  suppose 
it  may  be. 

10.158.  Have  you  had  occasion  to  make  experi- 
ments or  to  cause  experiments  to  be  made  with  regard 
to  the  evolution  of  sulphuretted  hydrogen  from  this 
sulphide  of  iron  111  the  process  of  burning  ?— I  think 
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that  the  gentleman  who  is  coming  after  me  will  speak 
to  that. 

10.159.  I  do  not  mean  recently,  but  in  a  general 
way  do  you  know  whether  the  evolution  of  sulphu- 
retted hydrogen  from  the  sulphide  of  iron  appears  in 
your  kiln  operations  ? — I  have  heard  such  suggestion 
made,  but  I  do  not  believe  that  it  exists. 

10.160.  You  are  acquainted,  I  presume,  with  sul- 
phuretted hydrogen  ;  you  know  its  smell  ? — Yes. 

10.161.  And  you  have  not  perceived  it  from  your 
kilns  ?— No. 

10.162.  With  regard  to  the  Hoffhiann  kiln,  you  have 
only  worked  it  for  a  short  time,  I  believe  ? — We 
have  had  a  very  short  experience  of  it.  We  have 
spent  .  from  7,000/,  to  8,000/.  in  building  it,  and 
we  have  a  very  definite  conclusion  that  it  will  be  a 
success  from  what  we  have  seen. 

10.163.  Of  course,  of  the  gases  which  pass  out  from 
the  stronger  heat  a  portion  would  escape,  after  being 
cooled  by  the  moister  portion  of  the  clay,  and  would 
go  up  the  chimney  ? — Yes. 

10.164.  There  is  nothing  in  the  process  to  condense 
any  of  the  gases  permanently,  is  there  ? — There  is 
very  considerable  mechanical  filtration  that  goes  on, 
because  the  gases  have  all  to  pass  through  the  mate- 
rial, (the  dried  slip  which  makes  the  cement),  before 
they  can  pass  into  the  general  receiver,  and  so  into 
the  chimney,  and  they  must  be,  we  imagine,  very 
much  taken  up  and  absorbed  by  that  means,  certainly 
in  a  way  and  to  an  extent  that  is  not  the  case  in  the 
present  style  of  kiln. 

10.165.  Of  course  what  is  absorbed  in  the  manner 
you  describe  is  afterwards  given  off  again  when  that 

j  portion  is  heated  in  its  turn  ? — Yes  ;  but  then  that  is 
!    always  going  on,  following  in  the  same  line. 

10.166.  The  quantity  of  foetid  matter  accumulating 
more  and  more  until  more  cannot  be  absorbed,  I 
suppose  ? — I  suggest  that  it  is  the  same  amount  of 
iSltration  or  trapping  always  going  on ;  it  is  a  con- 
tinuous process. 

ii      10,167.  But  the  quantity  of  matter  which  you  call 
't    filtering  matter  is  constant ;    there  is  always  some 
proportion  of  it  ? — Yes. 

10.168.  According  to  the  process  which  I  under- 
stand you  to  describe,  the  amount  of  material  to  be 
absorbed  is  constantly  being  added  to;  so  that,  of 
course,  after  a  time  its  absorbing  power  must  have 
ceased  ;  however,  you  have  not  found  by  experiment 
what  that  proportion  is  ? — No.  We  see  already  that 
the  amount  of  vapour  given  off  is  very  much  less  for 
the  quantity  of  cement  produced  than  is  the  case  at 
present. 

10.169.  Vapour  of  water  ?  —  Vapour  of  water 
apparently,  and  other  vapours. 

10.170.  Is  that  due  to  the  circumstance  that  you 
ij  jut  in  your  mixture  in  a  much  drier  state  ? — No. 

10.171.  In  what  other  way  could  you  explain  the 
fact  that  less  water  is  given  off,  because  certainly,  if 
you  put  so  many  tons  of  water  in  which  have  to  be 
evaporated  from  a  wet  state  into  a  state  of  vapour, 
that  is  the  sole  cause  of  it  ? — What  I  mean  is  this,  that 
supposing  the  Hoffmann  kiln  were  to  be  equal  in  its 
contents  for  producing  purposes  to  ten  or  a  dozen 
ordinary  kilns,  the  amount  of  vapour  given  off  in  any 
one  day  from  the  cement  which  is  being  burned  is 
very  much  less  than .  would  be  the  case  if  those  10 
kilns  were  organised  in  the  way  that  we  at  present 
have  them  in  the  old  part  of  our  works. 

10.172.  The  proportion  of  water  in  the  mud  which 
you  dry  in  your  kiln  is  of  about  equal  weight,  is  it 
not I  niean  when  you  have  mixed  your  clay  and 
<halk  so  as  to  prepare  the  mixture  for  drying,  and  then 

1  for  burning,  what  is  the  proportion  of  water  in  it 
I     ficcording  to  Gorham's  process,  which  you  adopt  ? — 

Apart  from  water  which  is  in  the  chalk  and  clay 

;ilreaxly,  in  addition  to  the  quantity  of  water  which  is 
the  clay,  which,  I  think  is  42  per  cent.,  we  add 

'■'''Out  33  per  cent,  of  water  to  the  inert  water  in  the 

'■lialk  and  clay. 

10.173.  So  that  you  would  have,  speaking  roughly. 


two  parts  per  weight  of  water  to  one  part  per  weight 

of  solid  matter  ? — Yes.  g.  F.  White. 

10.174.  Whether  you  put  the  mixture  of  two  parts   

of  water  into  one  kiln  or  into  another,  surely  the   21  Mar.  1877. 

amount  of  water  that  is  given  off  is  the  same,  is  it   

not? — Yes,  precisely. 

10.175.  Then  I  have  failed  to  understand  your 
remark  about  the  vapour  in  open  kilns  being  less  than 
in  the  other  ;  perhaps  you  used  the  word  vapour  in 
some  other  sense  than  the  vapour  of  water  ? — I  mean 
that  the  apparent  body  or  vapour  coming  from  the 
shaft,  arising  from  the  calcination  of  a  certain  quantity 
of  cement,  appears  to  be  already  much  less  in  the 
Hoffmann  kiln  than  it  would  be  if  the  same  quantity  of 
cement  were  being  burned  in  an  equal  given  number 
of  kilns  conducted  in  the  present  way.  But  I  do  not 
rely  very  much  upon  that ;  it  is  not  very  important. 

10.176.  Is  this  vapour  the  vapour  of  water  solely, 
or  is  it  of  some  other  material  possibly  ? — The 
materials  that  have  been  already  described,  the  solid 
matter  in  suspension,  and,  I  suppose,  some  chlorides 
of  potash,  and  so  on. 

10.177.  {Professor  JRoscoe.)  Might  I  ask  you  to  tell 
me  the  maximum  distance  which  you  think  your 
smoke  can  travel,  so  far  as  you  have  noticed  ? — ^I 
think  that  in  a  brisk  wind  it  might  be  carried  easily 
700  or  800  yards,  perhaps  a  little  more. 

10.178.  We  have  had  evidence  before  us  with 
regard  to  the  emanations  of  vapour  and  smoke  from 
other  works  in  which  we  have  heard  of  distances  of 
several  miles  ;  your  experience  does  not  bear  this 
out  ? — No. 

10.179.  You  do  not  think  that  the  visible  smoke 
would  carry  a  mile  ? — I  have  never  observed  it 
certainly ;  in  fact  it  is  very  difficult  to  trace  it.  If  you 
take  a  chimney  in  flank  and  try  to  trace  it  even  on 
a  calm  day  it  is  extremely  difficult  after  the  first  200 
or  300  yards  to  distinguish  it.  But  I  can  imagine, 
and  I  am  bound  to  suppose  from  what  has  been  said, 
that  it  has  been  smelt  at  a  distance  of  400  or  500  or 
600  yards ;  it  may  go  that  distance. 

10.180.  But  you  consider  that  beyond  that  such 
distances  as  we  have  heard  of  in  the  case  of  other 
smoke  is  in  your  case  impossible  ? — I  should  be  sorry 
to  say  that  it  was  impossible,  but  at  any  rate  I  have 
never  seen  it,  and  I  doubt  it. 

10.181.  In  the  case  of  cement  works,  do  you  think 
that  any  inspection  would  be  advantageous  both  on  the 
part  of  the  public  and  on  the  part  of  the  manufacturers 
themselves  ?- — I  do  not  think  that  we  should  object  to 
inspection  if  it  was  not  so  directly  vexatious  as  to 
prevent  us  from  carrying  on  our  trade.  We  should 
much  rather  have  an  inspection  of  a  skilled  sort,  by 
intelligent  men,  than  by  any  person  ordinarily 
employed,  who  would  come  and  say,  you  are  doing 
this,  or  you  ought  to  be  doing  the  other,  without 
knowing  anything  about  the  process  and  the  pos- 
sibilities of  tlae  case. 

10.182.  In  short,  you  would  wish  to  have  scientific 
inspection  ? — Yes.  I  would  always  sooner  have  an 
intelligent  inspection  than  an  unintelligent  one. 

10.183.  You  think  that  such  inspection  might 
benefit  the  cause  of  the  trade  ? — We  do  not  ask  for  it. 

10.184.  But  you  do  not  object  to  it? — We  should 
do  our  best  to  submit  to  it  if  it  was  imposed. 

10.185.  Do  you  think  that  such  inspection  would 
gradually  cause  the  suspension  or  amelioration  of  those 
noxious  vapours  ? — I  am  free  to  say  that  I  think  that 
some  people  in  our  trade  might  do  more  than  they  do. 

10.186.  {Chairman.')  Have  you  any  further  state- 
ments which  you  wish  to  make  to  the  Commission  ? — 
With  regard  to  the  last  suit  to  which  reference  has 
been  made,  I  should  say  that  in  certain  evidence  given 
before  this  Commission  it  was  stated  to  be  a  matter 
of  pure  compromise,  but  that  was  not  quite  the  fact. 

10.187.  Was   there   a   prolonged   trial   on  that 
occasion  ? — Yes,  there  was. 

10.188.  Over  how  long  a  time  did  it  extend  ? — 
Over  two  days  and  part  of  a  third.  Witnesses  were 
called  on  both  sides. 

10.189.  Was  the  evidence  giyeu  as  against  your 
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■vvoi'ks  of  the  same  character  as  that  which  was 
brought  before  this  Commission  ? — Yes,  entirely. 

10.190.  Did  either  of  the  gentlemen  who  attended 
here  attend  there  ? — Yes. 

10.191.  Mr.  Umfreville  and  Mr.  Vulliamy  ?— Yes. 

10.192.  And  they  gave  evidence  on  that  trial 
similar  to  that  which  you  have  given  now? — Quite 
so.  The  conclusion  that  was  come  to  was  this : 
The  plaintiffs  counsel  said,  "  the  plaintiffs  have  heard 
"  the  evidence  that  has  been  tendered  on  the  one  side, 
"  and  the  other  (I  am  speaking  now  for  Messrs. 
"  Cosier  and  West),  and  they  feel  in  this  case,  after 
"  the  evidence  which  has  been  produced  for  the 
"  defence,  that  they  have  failed  to  establisli  the 
"  nuisance  complained  of  ;  and  that  the  proper  termi- 
"  nation  of  this  case  will  be  to  consent  to  a  verdict 
"  and  judgment  for  the  defendants." 

10.193.  Was  that  a  statement  by  the  counsel  for  the 
plaintiffs  ? — Yes.  We  then  said  that  we  should  not 
press  for  costs  (it  was  a  widow  lady  who  was  in  the 
case),  and  the  consequence  was  that  the  costs  were  paid 
on  both  sides  by  the  respective  parties,  and  we  eventu- 
ally consented  to  buy  the  house  which  was  the  cause 
of  the  litigation  ;  but  we  had  been  prepared  to  do  that 
any  time  within  the  last  year  or  two  at  our  own 
price.    That  was  how  the  thing  terminated. 


10.194.  You  spoke  of  buying  land  at  a  rather  hiwh 
price;  was  it  bought  for  the  sake  of  preventing 
litigation  ?— Not  at  all.  The  piece  of  land  that  I 
alluded  to  was  not  a  large  piece ;  it  was  only  four 
acres.  It  had  nothing  to  do  with  the  litigation  at  all. 
I  merely  instanced  that  to  show  that  theie  certainly 
had  been  no  depreciation  in  the  value  of  land  iu  the 
neighbourhood. 

10.195.  This  action  you  say  was  brought  by  a 
widow  lady  ? — By  the  trustees  of  a  widow  lady. 

10.196.  In  what  respect  were  they  her  trustees  ?— 
The  estate  was  held  in  trust  for  the  widow  and  her 
daughter,  and  they  considered  that  this  house  had 
been  very  much  damaged  in  value.  It  is  withia 
.500  or  600  yards  from  the  centre  of  our  works  ;  ami 
evidence  was  brought  by  them  to  show  that;  it  was  so 
damaged,  as  they  thought,  and  we  were  asked  what 
we  considered  an  entirely  extortionate  price,  4,000/, 
for  what  was  really  worth  only  2,000/.,  or  something 
less  than  2,000/.,  and  we  declined  to  buy  it  at  that 
price,  but  at  a  reasonable  price  we  should  have  bouo-ht 
the  house,  because  it  'would  have  suited  our  purpose 
to  buy  it.  The  termination  of  the  suit  was  that  we 
bought  the  house  at  our  own  price,  at  the  same  price 
as  we  should  have  bought  it  at  two  years  ago. 


The  witness  withdrew. 


W.  Odling, 
Esq., 
M.A.,  F.R.S. 


William  Odling,  Esq.,  M.A.,  F.R.S.,  examined. 


10.197.  {Professor  lioscoe.)  You  are  Professor  of 
Chemistry  at  the  University  of  Oxford  ? — Yes. 

10.198.  You  had  considerable  experience  in  the 
processes  involved  in  the  manufacture  of  Portland 
cement  ? — Yes,  I  have  had  some  experience. 

10.199.  Would  you  kindly,  without  any  further 
interruption  from  me,  tell  the  Commission  what  are 
the  processes  in  its  manufacture  ? — The  materials  used 
are  clay  and  chalk,  and  they  are  taken  in  the  propor- 
tion roughly  of  three  truck-loads  of  chalk  to  one  truck- 
load  of  clay.  These  are  incorporated  with  an  addition 
of  water,  for  the  sake  of  helping  the  mixture  ;  and  the 
wet  mixture,  which  is  commonly  known  as  slurry  in 
the  works,  is  then  made  to  all  appearance  dry  (it 
is  not  absolutely  dry),  when  it  is  called  slip  or  dry 
slip,  and  this  dry  slip  is  then  burned  with  coke  in 
kilns,  whereby  it  is  converted  into  half-fused  masses, 
which  are  ground  and  constitute  the  cement. 

10.200.  What  is  the  amount  of  coal  to  100  parts 
of  dry  slip  ? — I  can  tell  you  in  another  way.  We 
calculate  generally  that  it  takes  about  half  a  ton  of 
coke  to  make  a  ton  of  cement. 

10.201.  Can  you  tell  us  what  quantity  of  coke  is 
used  by  Messrs.  White  ? — No,  1  cannot  at  all.  I  can 
give  you  no  particulars  of  that  character  with  regard 
to  the  extent  of  their  work. 

10.202.  Will  you  proceed  to  describe  the  process  ? 
— It  does  not  occur  to  me  to  say  anything  more  with 
regard  to  the  manufacture. 

10.203.  Can  you  describe  the  exact  nature  of  the 
exhalations  evolved  in  the  manufacture  ? — I  am  more 
particularly  acquainted  with  what  is  the  nature  of  the 
exhalations  now.  I  have  been  over  cement  works 
years  ago,  and  know  the  different  sorts  of  kilns 
used,  and  I  know  further  that  the  vapours  given  off 
in  kilns  of  the  construction  of  those  at  Messrs. 
White's  works  are  of  a  different  character  and  are 
different  in  amount  from  those  given  off  in  works 
where  kilns  of  the  old  construction  are  used. 

10.204.  Will  you  be  kind  enough  to  give  us  the 
difference  with  regard  to  the  composition  of  the 
emanations  in  the  two  instances  ? — At  the  present 
lime  all  emanations  which  are  given  off  from  the 
kilns  are  given  off  from  the  top  of  the  chimney 
shafts,  and  these  emanations  consist,  first  of  all,  of  gases, 
which,  of  course,  are  invisible,  and  then  of  products 
which  are  visible,  or  which  are  I'ecognizable  by  the 
smell. 

10.205.  What  is  the  nature  of  the  products  which 
are  recognizable  by  the   smell  ? — The  quantity  of 


matter  is  exceedingly  minute,  but  its  smell  is  recog 
nizable  for  a  very  considerable  distance.  It  consists,  so' 
far  as  I  can  make  out,  of  partly  burnt  or  empyreuniatic 
vapours  from  the  amount  of  organic  matter  coutaine 
in  the  clay  that  is  from  the  smothered  burning  or 
charring  of  the  clay. 

10.206.  And  that  can  only  be  incompletely  burnt? 
— Yes.  An  incomplete  burning  takes  place  in  the 
first  instance  ;  the  products  formed  never  get  com- 
pletely burnt,  and  they  are  discharged  at  the  top  of  the 
shaft ;  that,  as  far  as  I  can  make  out,  is  the  entire 
source  of  the  smell. 

10.207.  Have  you  determined  the  quantity  of  acid 
going  up  the  shaft  ? — There  is  absolutely  no  acid 
going  up  the  shaft  except  carbonic  acid  and  this 
appears  to  result  from  the  fact  of  the  combustion  of 
the  material  taking  place  in  the  presence  of  so  mucli 
chalk  in  the  slip,  and  from  the  fact  that  a  good  deal 
of  the  lime  is  carried  mechanically  through  the  flues 
and  into  the  shaft.  By  passing  a  considerable  quantity, 
I  have  no  doubt  several  hundred  cubic  feet,  of  air 
through  the  shaft  and  through  water  the  -water  would 
be  slightly  alkaline  from  the  lime. 

10.208.  To  what  do  you  attribute  the  additional 
white  vapour  which  we  have  seen  escapes  from  the 
cement  Avorks  ? — That,  in  great  measure,  consists  of 
volatilized  salts,  but  partially  of  fine  dust  from  the 
cement  carried  over  mechanically.  There  was  a  report 
made  by  Dr.  Russell  and  myself,  which  has  been 
handed  in  to  the  Commission,  with  the  result  of  the 
analysis  we  made  ;  I  am  informed  that  it  is  in  the 
hands  of  the  secretary.  However,  there  are  the 
figures  giving  the  exact  results.  At  the  top  of  the 
shaft  the  matter,  and  it  consists  mainly  of  chloride  of 
potassium  with  some  sulphate  of  potassium  and  a  littJe 
sulphate  of  soda.  There  are  other  chlorides  and 
sulphates  but  the  bases  are  chiefly  potassium  with 
some  sodium  and  a  little  calcium. 

10.209.  Was  that  the  composition  of  the  white 
smoke  ? — Yes. 

10.210.  Somewhat  similar  to  the  composition  of 
white  smoke  from  blast  furnaces  and  iron  works  ? — I 
do  not  know  that  I  am  perfectly  aware  what  the 
composition  of  the  white  smoke  from  blast  furnaces  is. 

10.211.  You  have  not  been  able,  as  I  understand, 
to  detect  any  noxious  vapours  in  the  sense  of  acid 
vapours  ? — As  emitted  from  the  shaft  there  are  no  acid 
vapours. 

10.212.  (Chairman.)  Is  not  sulphuretted  hydrogen 
an  acid  vapour!' — I  meant  to  exclude  sulphuretted 
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hydrogen.    I  do  uot  mean  to  say  that  it  is  not  one 
of  the  acid  vaponrs,  but  that  it  is  absent. 

10.213.  (Professor  lioscoe.)  Have  you  made  any 
extended  series  of  observations  with  regard  to  sul- 
phuretted liydrogon  ? — I  liavo  reason  to  believe,  not 
exactly  from  my  own  observations,  that  sulphuretted 
hydrogen  is  found,  and  that  it  necessarily  must  be 
found  in  the  early  stages  of  combustion  in  the  kilns 
and  ill  the  open  kilns,  no  doubt  sulphuretted  hydrogen 
or  sulphate  of  ammonia  is  to  a  small  extent  discharged 
into  the  air ;  but  now  the  kilns  communicate  with 
long  flues,  of  which  the  portions  nearest  to  the  kiln 
are  necessarily  extremely  hot  ;  they  are,  indeed,  red 
hot,  and  by  the  passage  of  the  air  through  those  heated 
chambers  the  combustion  is  there  effected  with  such 
completeness  that  those  things  are  destroyed,  so  that 
in  the  chimney  shafts  we  do  not  find  any  sulphuretted 
hydrogen. 

10.214.  And  the  sulphurous  acid  resulting  from  tlie 
combustion  of  sulphuretted  hydrogen  has  been  neu- 
tralized by  the  lime  in  the  process  ? — Yes,  it  has  been 
neutralized  by  the  lime. 

10.215.  Have  you  any  suggestions  to  make  by  which 
the  empyreumatic  smell,  which,  you  state,  is  in  your 
opinion  due  to  the  presence  of  empyreumatic  vapours, 
can  be  lessened  or  remedied  ? — I  have  no  doubt  that 
a  more  perfect  combustion  of  the  material  would 
remedy  it.  Of  course  a  perfect  combustion  of  the 
material  would  remedy  it  entirely,  and  a  more  perfect 
combustion  would  remedy  it  in  proportion  to  the 
improvement  in  combustion. 

10.216.  Would  not  the  organic  matter  passing 
through  those  red-hot  flues  be  oxidized  as  well  as  the 
sulphuretted  hydrogen  ? — That  is  so,  of  course,  but 
empyreumatic  matters  are  not  easily  oxidized,  and  the 
tarry  vapour  will  be  carried  a  long  way  through  hot 
flues  without  becoming  entirely  destroyed. 

10.217.  It  would  be  a  difficult  matter  to  obtain 
such  a  temperature  as  would  completely  destroy  the 
empyreumatic  vapours  ? — It  appears  to  me  that  the 
object  to  be  kept  in  view  sliould  rather  be  to  effect 
such  perfect  combustion  in  the  kiln  as  to  prevent  the 
formation  of  those  vapours  in  the  kiln  itself  rather 
than  to  effect  their  combustion  separately  afterwards. 

10.218.  In  your  opinion  could  that  be  satisfactorily 
accomplished  ? — Things  have  gone  on  improving,  and  I 
have  no  doubt  there  will  be  much  further  improvement ; 
I  believe  that  very  great  improvement  will  be  effected 
by  the  introduction  of  the  Hoffmann  kiln  instead  of 
the  ordinary  kiln. 

10.219.  Do  you  think  that  any  process  could  be 
introduced  by  means  of  which  the  volatilized  salts 
might  be  got  I'id  of,  and  those  visible  vapours 
diminished  ? — Yes  ;  originally  in  the  open  kilns  all  of 
these  salts  were  discharged  into  the  air  at  a  low  eleva- 
tion, but  at  the  present  time  by  means  of  long  flues 
there  are  tons  and  tons  of  deposit  collected  in  these 
flues  and  swept  out,  which  a  few  years  ago  would 
have  been  discharged  into  the  air ;  and  these  tons  of 
deposit,  I  may  say,  are  not  only  tons  of  deposit  of 
saline  matter  and  cement  matter,  but  they  are  also 
very  strongly  impregnated  with  the  empyreumatic 
matter,  which  gives  the  smell ;  water  in  which  these 
deposits  have  been  extracted  has  a  very  strong  and 
objectionable  smell. 

10.220.  But  no  process  has  been  yet  adopted  by 
which  the  white  smoke  can  be  altogether  done  away 
with? — Attempts  have  been  made  to  remove  the 
white  smoke  by  washing  it  through  scrubbers  some- 
thing similar  to  those  used  in  alkali  works.  I  have 
no  doubt  that  with  the  Hoffmann  kiln  something  of 
the  same  effect  will  be  produced  by  the  passage  of  the 
vapours  that  are  produced  not  over  masses  of  wet 
coke  but  over  masses  of  wet  cement,  which  in  this 
way  will  act  as  a  trap  in  a  similar  manner. 

10.221.  Have  you  any  evidence  to  offer  to  the 
Commission  on  the  subject  of  the  processes  tried  by 
Mr,  Sturge  and  others  in  the  f)urification  of  gases  ? 
— No.  I  reafl  the  evidence  that  was  given  by 
Mr.  Sturge  and  Dr.  Modlock  as  to  the  state  of  things 
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which  existed  here  15  years  ago.    There  are  some     W.  Odling, 
points  to  which  I  should  take  exception  to  in  the  Esq., 
way  of  explanation,  but  Lhave  no  doubt  theirs  was  a  M:.A.,t.H.S> 
method  which,  so  far  as  removing  the  nuisance  was    gi  Mar  1877 
concerned,  might  have  a  very  consi<lerable  effect  ;  but  ' 
I  think  it  was  not  a  step  in  the  right  direction.  I 
should  think  that  the  right  direction  would  be  to  get 
more  perfect  combustion  in  the  Idln  itself,  and  not 
to  have  separate  combustion  afterwards  to  destroy  the 
imperfectly  burnt  products. 

10,222.  ( Chairman.)  ft  has  not  that  desirable 
result  in  it  which  is  aimed  at  by  the  Hoffmann  process  ? 
■ — -No.  I  should  say  that  the  Hoffmann  process  is 
decidedly  superior. 

10,228.  Do  you  think  that  that  desirable  result  is 
not  aimed  at  by  the  Hoffmann  process  ? — It  would  be 
an  effect  of  the  Hoffmann  process.  I  believe  the  end 
aimed  at  was  merely  economy,  but  that  would  be  a 
result  also. 

10.224.  {Professor  Roscoe.)  Do  you  believe  that 
an  advantage  would  be  gained  to  the  public  if  all 
cement  works,  both  those  adopting  the  old  and  those 
adopting  the  new  process,  were  placed  under  scientific 
supervision  ? — I  think  it  only  right  that  all  cement 
makers,  without  exception,  should  be  made  to  do 
everything  that  is  practicable.  I  suppose  that  is  a 
common  law  right. 

10.225.  That  would  be  effected  by  bringing  them 
under  the  application  of  the  best  known  method 
clause  in  the  Alkali  Act  ? — No  doubt. 

10.226.  {Professor  Williamson.)  There  is  one 
point  which  I  do  not  quite  understand  in  your 
evidence  with  regard  to  the  treatment  that  any  of  the 
empyreumatic  fumes  arising  from  the  cement  mixture 
which  is  being  dried  undergo  before  they  pass  up 
into  the  flue.  I  thouglit  you  spoke  of  them  passing 
through  red-hot  tubes  or  some  very  high  temperature, 
whereas  the  reverse  is  the  case,  so  far  as  I  know 
the  process ;  and  whether  you  take  the  open  kiln  or 
whether  you  take  the  Hoffmann  kiln,  of  course  the 
hot  products  that  are  formed  by  the  direct  combustion 
of  the  coke  in  contact  with  the  finishing  of  the 
cement  are  cooled  in  proportion  as  they  advance 
towards  the  flue  for  evaporating  the  moisture  from  the 
mixture  ? — Yes. 

10.227.  So  that  you  are  not  aware  of  the  nature  of 
the  influence  to  which  you  made  reference  ? — What 
I  had  in  my  mind  was  not  Hoffmann's  kiln  at  that 
moment.  I  was  merely  speaking  of  the  flues  which 
now  lead  from  the  closed  kilns  to  the  shafts,  and  these 
flues,  which  are  in  immediate  contact  with  the  kilns, 
receive  all  the  heated  products,  and  they  get  red  hot, 
by  reason  of  the  hot  products  passing  into  them,  at  the 
end  nearest  the  flue,  and  a  considerable  amount  of  com- 
bustion takes  place  in  them,  as  is  shoAvn  by  the  fact  of 
the  absence  of  carbonic  oxide  in  the  gas  which  has 
passed  through  those  flues,  and  the  presence  of  carbonic 
oxide  in  the  gas  that  is  draAvn  directly  from  the  kiln. 

10.228.  I  do  not  know  whether  you  heard  the 
evidence  with  which  we  were  favoured  of  Mr.  While  ? 
— I  heard  a  portion  of  it. 

10.229.  He  said  that  the  closed  kilns  which  he  has 
made  use  of  hitherto,  resembled  in  principle  and  in 
working  the  Hoffmann  kiln,  in  so  far  that  the  very 
hot  products  formed  by  the  direct  combustion  of  the 
coke  were  made  to  pass  before  they  entered  the  flue 
over  the  still  wet  mixture  of  clay  and  chalk,  from 
which  water  had  yet  to  be  given  off  ? — I  did  not  hear 
him  say  that. 

10.230.  So  that  in  the  closed  flue,  as  in  a  Hoffmann 
kiln,  there  was  precisely  the  same  principle,  that  the 
gases  in  j^roportion  as  they  advance  from  the  furnace 
become  cooled  ;  there  is  no  heating  to  which  they  are 
subjected  in  either  process  after  they  have  left  the 
actual  combustion  process  ? — Excepting  that  there  is 
this  difference,  that  in  the  Hoffmann  kiln  the  hot 
products  produced  by  the  combustion  are  cooled  by 
the  mass  of  material  that  they  pass  over  before  they 
enter  into  the  flues  at  all,  whereas  in  the  present 
arrangement  they  pass  through  a  certain  length  of 
ignited  flue  before  they  come  in  contact  in  any  way 
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W.  Odling,     witli  the  absorbent   matter,  and  it  is  during  this 

Esq.,        interval  that  the  further  combustion  takes  place. 
V[.A.,F.R.S.       10,231.  Did  not  Mr.  White  tell  us  that,  so  fiir  from 
1  Mar  1877    heing  heated  afterwards,  they  were  cooled  and  made 
_  "   to  give  up  their  heat  as  they  pass  the  mixture  which 

has  to  be  treated  ?— I  did  not  hear  what  Mr.  White 
said,  but  if  he  said  otherwise  he  was  under  a  mis- 
apprehension. 

10.232.  Is  it  not  true  that  after  leaving  the  spot  of 
combustion  the  gases  are  used  by  cement  makers 
frequently  to  dry  the  still  wet  mixture  before  it  is 
put  into  the  kiln  ? — Certainly. 

10.233.  So  that  in  the  fundamental  working  the 
Bame  principle  is  applied  as  that  which  in  a  more 
convenient  mechanical  way  is  adopted  in  the  Hoifmanu 
kiln  ? — The  principle  of  using  the  waste  heat  to  some 
extent  in  the  drying  of  the  slip  is  the  same  so  far  as 
that  is  concerned  ;  but  there  are  many  important 
differences. 

10.234.  What  are  the  important  differences  which 
you  have  in  your  mind  ? — The  drying  in  the  Hoffmann 
kiln  is  a  very  much  more  gradual  and  complete  pro- 
cess, and  the  result  is  that  the  material  gets  thoroughly 
dried  before  its  combustion ;  that  is  the  anticipation 
that  I  have,  that  the  material  would  be  so  thoroughly 
dried,  as  not  to  undergo  that  smothered  combustion, 
and  that  there  Avould  be  all  the  difference  between 
having  a  fire  of  dried  wood  and  a  fire  of  damp  wood. 
The  material  as  it  is  now  thrown  into  the  kiln  con- 
tains about  three  per  cent,  of  water.  What  is  called 
dry  slip,  contains  three  per  cent  of  water,  which  is  a 
very  large  proportion  compared  with  the  small  amount 
of  organic  matter  present.  By  the  exposure  in  the 
Hoffmann  kiln  the  process  is  so  continuous  that  I  have 
reason  to  believe  or  to  anticipate  that  the  material 
will  become  thoroughly  dried  before  the  charring 
process  begins. 

10.235.  I  do  not  know  Avhether  I  understand  you 
rightly,  but  there  is  some  more  abrupt  transition  in 
the  one  process  than  in  the  other.  I  presume  you 
consider  the  Hoffman  kiln  to  effect  a  gradual  desicca- 
tion of  the  material  in  proportion  as  the  combustion 
advanced  ? — Yes. 

10.236.  If  in  the  principle  of  working  adopted  by 
Mr.  White  originally,  as  he  described  it  to  us,  the  hot 
products  of  combustion  are  made  to  permeate  the  wet 
lumps  so  as  to  dry  them  gradually,  one  fails  to  see  at 
first  any  difference  of  principle  in  the  conditions  ? — ■ 
There  is  this  difference  between  them  that  the  lumps 
that  are  to  all  appearance  dry,  and  are  practically  dry, 
still  contain  three  per  cent,  of  water.  At  present  they 
are  removed  from  the  chamber  with  this  water  in 
them,  and  cast  at  once  into  the  hottest  part  of  the 
furnace. 

10.237.  Surely  you  do  not  mean  to  say  that  after  the 
products  come  direct  from  the  kiln  and  pass  through 
a  heap  of  those  lumps,  that  those  which  have  been 
most  fully  dried  still  contain  the  precise  per-centage 
of  moisture  ? — Not  at  all. 

10.238.  Is  that  a  particular  per-centage  which  you 
in  one  case  happened  to  find  ? — We  took  a  fair 
average.  I  think  with  regard  to  that  question  of  the 
flue,  if  I  remember  rightly,  the  way  in  which  it  is 
worked  at  Mr.  White's  works  is  this.  You  have  first 
of  all  the  kiln,  and  then  from  that  you  have  a  long 
horizontal  flue  in  which  there  is  no  wet  material 
whatever,  but  only  some  on  the  top  surface  of  the 
flue.  Afterwards  the  fumes  pass  over  the  surface  of 
material  that  has  been  placed  inside  the  flue. 

(Here  the  witness  produced  a  section  of  the 
kiln  in  use,  and  explained  the  same  to  the 
Commission,') 

10.239.  Have  you  had  occasion  to  notice  whether 
the  organic,  or  possibly  sewage,  matters  which  are 
present  in  some  varieties  of  river  clays  constitute  any 
important  part  of  the  unpleasant  vapours  which  are 
given  off  in  the  heating  of  the  kiln — I  have  made  an 
analysis  of  the  clay  myself,  of  which  we  took  a  fair 
sample.  Dr.  Russell  has  made  an  analysis  also  of 
another  portion,  and  we  found  that  the  organic  matters 
amounted  to  '8  per  cent,  in  wet  clay,  which  would 


correspond  to  somewhere  about  one  or  two  per  cent, 
in  the  dry. 

10.240.  Was  that  the  Medway  clay  ?— I  have  no 
doubt  that  it  was  the  Medway  clay  ;  it  was  taken  oft 
some  trucks  on  the  same  works.  In  that  portion 
the  amount  of  nitrogen  was  "08.  In  the  sample  that 
Dr.  Russell  had  examined  previously  it  was  •  10  per 
cent.,  that  is  in  the  wet  clay  the  one  was  •  10  and  the 
other  Avas  "  08.  I  believe  that  the  amount  of  organic 
matter  is  very  small,  but  still  it  is  sufficient  to  give 
rise  to  that'  smell  which  is  complained  of.  It  is 
sufiicient  for  that,  at  any  rate. 

10.241.  Have  you  any  explanation  to  give  of  the 
fact,  which  I  understood  you  to  observe,  that  in  one 
case,  or  perhaps  it  may  have  been  in  more  than  one 
case,  in  the  working  of  Mr.  White's  kiln  there  was  no 
sulphuretted  hydrogen  in  the  gases  which  had  passed 
through  the  chimney  ? — I  have  no  doubt  that  in  the 
imperfect  combustion  or  distillation,  even  this  small 
amount  of  organic  matter,  there  would  be  the  usual 
products  formed,  and  from  the  sulphur  in  the  clay 
and  the  sulphur  in  the  coke  you  will  get  a  certain 
amount  of  sulphuretted  hydrogen  or  sulphide  of 
ammonium.  I  know,  as  a  matter  of  fact,  that  sul- 
phuretted hydrogen  and  sulphide  of  ammonium  have 
been  detected,  but  always,  so  far  as  I  understand, 
either  in  the  kilns  themselves  or  in  immediate 
proximity  to  the  kilns ;  but  in  the  passage  of  the  heated 
air  up  through  those  heated  flues  the  sulphuretted 
hydrogen  gets  destroyed. 

10.242.  Of  course  if  any  law  were  to  be  established 
subjecting  cement  makers  to  the  same  regulations  as 
those  which  apply  to  alkali  makers,  that  they  should 
be  bound  to  work  according  to  the  best  known 
processes,  it  would  be  of  great  importance  to  know, 
with  certainty,  whether  there  are  any  means,  and  if 
so,  what,  by  which  the  evolution  of  sulphuretted 
hydrogen  could  be  certainly  prevented  ? — No  doubt 
that  would  be  so. 

10.243.  Is  it,  in  your  opinion,  possible  to  require 
of  cement  manufacturers  that  no  sulphuretted  hydro- 
gen should  be  evolved  from  their  works  ;  would  it  be 
fair  to  subject  them  to  a  penalty  if  they  evolved  any? 
— I  think  there  may  be  occasional  difficulties  in 
rendering  it  absolutely  so,  but  to  say  that  they  should 
not  emit  any  amount  of  sulphuretted  hydrogen  from 
their  works  which  could  be  recognised  outside  their 
works  would  be  perfectly  justifiable,  I  should  say. 

10.244.  You  would  need  to  make  similar  sub-flues, 
I  presume,  if  you  limited  the  air  in  the  kilns  ? — No  ; 
but  sometimes  in  charging  a  furnace  that  is  put  to 
work  for  the  first  time  there  may  be  some  little 
difficulty  before  the  flues  have  got  hot  to  destroy  all 
sulphuretted  hydrogen,  but  in  the  ordinary  course  of 
working,  a  manufacturer  ought  to  be  precluded  from 
discharging  any  sulphuretted  hydrogen,  because  it  is 
quite  practicable  to  stop  it. 

10.245.  And  the  conditions  may  be  sufficiently 
defined  to  enable  them  to  do  so  ? — No  doubt,  and  if 
an  inspector  were  appointed  I  presume  that  he  would 
take  into  consideration  any  temporary  difficulty  of 
that  kind  or  any  exceptional  circumstances  ;  but, 
putting  aside  exceptional  circumtances,  I  think  so 
quite. 

10.246.  Have  you  any  occasion  to  become  cognisant 
of  the  working  of  the  Alkali  Act  and  the  inspection 
under  it,  so  as  to  know  the  conduct  of  the  manufacture  ? 
— In  some  cases,  yes.  I  have  been  consulted  in  a  good 
many  cases  of  alleged  nuisance  one  way  or  another. 

10.247.  Do  you  conceive  that  inspection  such  as 
this  would  be  found  generally  agreeable  to  the  manu- 
facturers ? — I  have  every  reason  to  believe  so.  I  have 
not  the  slightest  doubt  of  i^. 

10.248.  Do  you  think  that  they  would  rather  prefer 
being  inspected  by  gentlemen  who  Avould  not  profess 
to  know  anything  about  the  nature  of  the  processes, 
or  by  persons  who  were  scientific  chemists  ? — From 
all  that  I  have  heard  from  alkali  makers,  in  the  first 
instance  they  objected  to  the  question  of  inspection, 
but  from  the  intimacy  and  contact  which  they  have 
had  with  the  inspectors  they  have  had  every  reasdn 
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to  be  satisfied  with  them,  and  with  the  fact  of  inspec- 
tion being  adopted ;  that  is  the  general  result  of  my 
conversation  with  them. 

10.249.  But  the  question  is  whether,  if  a  similar 
system  to  that  which  is  now  established  for  the  alkali 
makers  were  extended  to  other  manufacturers  to 
whom  it  does  not  now  apply,  it  is  likely  that  those 
manufacturers,  coming  under  a  new  Act,  would  be 
most  satisfied  with  having  inspectors  who  would  be 
scientific  men  without  much  chemical  knowledge,  or 
whether  they  would  prefer  men  who  could  form  a 
pretty  fair  estimate,  although  not  operative  chemists  ? 
— They  should  be  men  bas  ing  a  familiarity  with,  the 
manufacture,  and  who  would  know  what  is  practicable 
and  what  is  not.  That  is,  I  believe,  the  great  advantage 
which  has  accrued  from,  and  is  one  source  of  the 
satisfaction  which  is  derived  in  connexion  with  the 
alkali  inspectors,  that  they  are  men  who  are  intimately 
acquainted  with  the  peculiar  work,  and  several  of 
them  have  had  a  chemical  education. 

10.250.  {Professor  Abel.)  I  think  you  stated  that 
you  think  that  the  great  direction  in  which  improve- 
ment should  be  looked  for  in  the  abatement  of  the 
nuisance  from  cement  works  would  be  in  the  perfect 
burninof  of  the  cement  ? — No  doubt. 

10.251.  I  believe  the  great  difficulty  to  be  contended 
against  in  cement  burning  arises  from  the  fact  that  it 
is  impossible  in  the  kiln  to  avoid  the  gradual  heating 
of  the  ma«s  from  the  bottom  upwards  ? — Yes. 

10.252.  And  you  think  it  is  extremely  difficult  to 
see  how  certain  portions  of  the  organic  matter  in 
cement  could  be  otherwise  than  subject  to  destructive 
distillation  ? — Yes. 

10.253.  Whereby  this  empyreumatic  vapour  must 
be  evolved  ? — Yes. 

10.254.  In  fact,  looking  at  the  thing  not  as  to 
whether  it  is  practicable,  but  as  to  the  most  perfect 
means  of  carrying  on  cement  burning,  the  only  perfect 
means  of  avoiding  the  evolution  of  empyreumatic 
matters  would  be  to  begin  to  heat  the  cement  at  the 
top  and  draw  off  the  vapours  from  the  bottom  ? — 
Quite  so ;  to  draw  the  empyreumatic  vapours,  in  fact, 
through  the  portion  where  the  most  active  combustion 
is  going  on. 

10.255.  Would  it  be  possible,  and,  being  possible, 
practicable,  with  our  present  kncwledge  of  the  best 
practicable  means,  to  drive  the  products  given  off  from 
the  cement  work  through  a  fire  ? — No  doubt  that  would 
be  possible. 

10.256.  That  would  probably  be  the  only  effectual 
means  by  which  this  empyreumatic  matter  might  be 
destroyed  ? — That,  I  have  no  doubt,  would  have  the 
effect  of  destroying  it. 

10.257.  Did  I  understand  you  to  say  that  the 
carbonic  oxide  escaping  from  these  closed  kilns  is 
burned  in  passing  into  the  hot  flues  under  this 
arrangement  ? — I  have  only  evidence  that  carbonic 
oxide,  in  proportions  amounting  to  as  much  as  8  per 
cent,  of  the  whole,  has  been  found  in  the  air  that  is 
driven  off  from  the  kilns,  but  I  know  that  carbonic 
oxide  is  not  to  be  found  in  the  shafts.  I  find  that  the 
amount  of  carbonic  oxide  in  the  different  stages  of 
bui'ning  varies  very  considerably,  but  the  maximum, 
that  I  have  found  from  experiment,  is  8  per  cent,  by 
volume  of  carbonic  oxide. 

10.258.  Where  none  whatever  was  found  in  the  exit 
of  the  shaft  ?— Yes. 

10.259.  Is  it  not  therefore  difficult  to  conceive  that 
the  empyreumatic  matter  must  escape  destruction 
under  those  conditions? — These  empyreumatic  mat- 
ters, such  as  hydrocarbons  and  things  of  that  kind, 
are  very  difficult  to  destroy.  By  the  mixture  of  two 
gases  with  one  another,  such  as  carbonic  oxide  and 
oxygen,  combustion  takes  place  more  quickly. 

10.260.  (Professor  Roscoe.)  Have  you  ever  found 
empyreumatic  matters  in  the  chimney  itself  by  drawing 
the  chimney  gases  through  water  ? — Yes  ;  I  suppose 
that  is  the  only  means  of  identifying  it  as  empyreuma- 
tic matter. 

10.261.  The  chimney  gases  th'uwn  through  water 
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impart  to  the  water,  do  they  not,  an  empyreumatic 
smell  ? — Yes,  they  do. 

10.262.  And  from  that  you  judge  that  the  organic 
matter  has  not  been  completely  burned  ? — Yes.  And 
further  the  gases  that  are  drawn  directly  from  the  kiln 
in  certain  stages  of  combustion  deposit  distinctly 
tarry  matter  and  water. 

10.263.  {Professor  Abel.)  Have  you  had  an  oppor- 
tunity as  yet  of  examining  the  products  that  escape 
from  the  Hoffmann  kiln  ? — I  have  not. 

10.264.  Then  you  are  not  prepared  to  say  whether 
they  are  freer  from  this  empyreumatic  matter  than 
those  from  the  closed-in  kilns  of  Messrs.  White  ? — 
Not  from  my  own  knowledge. 

10.265.  But  they  cannot,  of  course,  be  freer  from 
sulphuretted  hydrogen,  as  you  do  not  find  any  in  the 
closed  kilns  ? — No. 

10.266.  Have  you  examined  the  atmosphere  in  the 
neighbourhood  of  cement  works  ? — We  made  a  con- 
siderable number  of  determinations  of  the  proportion 
of  carbonic-acid  gas  in  the  air  in  the  neighbourhood 
outside  the  works,  and  I  think  that  the  highest 
amount  at  any  time  was  4*9  parts  in  10,000  outside 
the  works,  and  that  was  132  yards  beyond  the  works. 

10.267.  To  what  distance  do  you  think  the  products 
are  carried  by  means  of  flues  so  as  to  affect  the 
atmosphere  to  any  considerable  extent  in  immediate 
proximity  to  the  line  of  issue  of  the  vapours  ? — Where 
the  amount  is  so  reduced  as  it  is  in  these  works,  I 
question  whether  they  would  get  further  than  a 
quarter  of  a  mile,  but  I  have  no  doubt  that  in  works 
where  the  whole  of  this  matter  was  discharged  into 
the  air  they  may  be  carried  very  much  further ;  very 
likely  a  mile. 

10.268.  The  carrying  away  of  the  suspended  solid 
matter  you  consider  has  been  very  considerably 
diminished  by  the  use  of  those  long  flues  by  Messrs. 
White's  arrangement  ? — Y''es,  no  doubt ;  there  is  an 
enormous  quantity  of  deposit  in  them. 

10.269.  And  it  would  be  even  more  considerably 
diminished,  would  it  not,  by  the  use  of  the  Hoffmann 
arrangement  ? — That  is  my  anticipation. 

10.270.  Because  you  have,  in  fact,  a  very  much 
more  perfect  or  more  complete  sti'aining  arrangement 
than  in  the  other  case  ? — Yes,  quite  so. 

10.271.  You  have  no  gases  passing  through 
masses  of  this  cement  more  or  less  partially  dried,  but 
here  you  have  them  passing  over  the  surfoce  of  the 
cement. 

10.272.  {Mr.  Wilbraham  Egerton.)  May  I  ask 
whether  you  examined  any  other  cement  works  in  the 
district,  or  do  you  speak  solely  on  behalf  of  Messrs. 
White's  works  ?— I  am  speaking  solely  on  behalf  of 
Messrs.  White's  works,  but  I  have  at  different  times 
been  over  other  cement  works. 

10.273.  Of  late  years  ? — Only  one  other  work  within 
the  last  few  years. 

10.274.  Then  you  cannot  speak  at  all  of  the  present 
state  of  the  cement  Avorks  in  the  neighbourhood  of 
Messrs.  White's  works  ? — No.  Of  course  when  you 
are  at  Messrs.  White's  works  you  can  see  the  kilns  at 
Northfleet  very  distinctly. 

10.275.  Do  you  observe  a  greater  amount  of  vapour 
coming  from  them  than  from  Messrs.  White's  ? — I 
believe  I  do,  very  decidedly. 

10.276.  Then  you  would  imagine  that  they  do  not 
employ  the  same  improved  appliances  ? — That  would 
be  my  impression  from  observation  outside. 

10.277.  If  they  do  not  employ  those  improved 
appliances  they  would  necessarily  give  out  a  greater 
amount  of  vapour  ? — No  doubt. 

10.278.  Do  you  think  that  this  Hoffmann's  process, 
or  some  process  like  it,  should  be  applied  to  all 
cement  works  ? — Except  in  that  I  would  put  it  in  this 
way :  some  process  or  processes  giving  equal  results. 
I  would  not  bind  down  a  man  to  use  a  particular 
process. 

10.279.  But  as  to  the  deposit  in  the  flues ,  is  it  a 
valuable  or  a  worthless  i)roduct  ?— It  cannot  be  of 
very  much  value.  It  varies  a  good  deal  in  tlie 
difi'crent  parts  of  the  flue.    Those  portions  of  the 
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Pf.  Odling,     deposit  which  fire  nearest  to  the  kiln  contain  less 
volatile  salt,  and  those  which  are  farthest  off  contain 
l.A.yt.R.S.    niore  volatile  salt ;  so  that  in  the  deposit  near  to  the 
1  Mar  18"7    ^^^^^  ^'^^'^         ^^^^  t^iSia  common  salt,  and  in 

those  farther  off  we  get  chloride  of  potassium,  which 
is  a  matter  of  some  commercial  value,  for  alum 
making  or  other  purposes. 

10.280.  Is  sulphur  precipitated  or  does  it  go  up  ? — 
It  is  precipitated  in  the  form  of  sulphate  of  lime  ;  it 
has  no  value  in  that  form. 

10.281.  {Chairman?)  You  said,  I  think,  that  that 
small  quantity  of  dust  which  was  carried  out  of  the 
chimneys  into  the  air  would  have  an  injurious  effect 
if  inhaled  ? — In  proportion  to  its  amount,  I  have  no 
doubt  it  would,  but  the  quantity  which  is  carried  out 
amounts  to  about  3  per  cent,  of  the  entire  solid  matter 
discharged.  That  is  to  say,  100  parts  of  solid  matter, 
as  we  call  it,  discharged  at  the  top  of  the  shaft 
contain  3  per  cent,  of  fine  cement  dust. 

10.282.  I  thought  that  the  distance  to  which  it 
travels  depends  very  much  upon  the  wind  ? — Very 
much  indeed.  With  a  tolerably  brisk  wind  I  appre- 
hend that  it  does  not  travel  far,  but  gets  dissipated, 
but  a  very  slowly  moving  current  of  air  will  carry  it 
to  a  greater  distance. 

10.283.  That  is  the  case  with  most  vapours,  is  it 
not  ? — With  most  vapours  I  shoidd  say. 

10.284.  Have  you  been  long  acquainted  with 
Messrs.  White's  works? — No.  I  have  known  of  their 
being  there  for  some  time,  but  I  went  over  the  works 
for  the  first  time  about  12  months  or  18  months  ago, 
on  the  occasion  of  the  action  brought  by  Mr.  Umfre- 
ville  against  Messrs.  White. 

10.285.  Was  that  the  action  we  heai'd  of  as  having 
been  brought  in  1874? — Yes,  in  August  1874. 

10.286.  That  was  your  first  acquaintance  with  these 
works  ? — Yes. 

10.287.  Had  you  ever  carefully  and  thoroughly 
examined  cement  works  before? — Yes.  Some  years 
ago  I  was  consulted  especially  about  some  works  up 
the  Medway. 

10.288.  Have  you  ever  seen  the  works  in  Germany  ? 
— No,  I  have  not. 

10.289.  You  have  stated  that  to  the  best  of  your 
belief  the  processes  adopted  by  Messrs.  White  are  the 
best  that  can  be  adopted  ? — The  processes  adopted  by 
Messrs.  White  are  better,  I  believe,  than  most,  but  I 
should  be  sorry  to  say  that  they  are  not  capable  of 
further  improvement.  I  believe  in  fact  that  the 
Hoffmann  kiln  will  be  a  further  improvement. 

10.290.  It  has  not  been  sufficiently  long  in  opera- 
tion you  think  to  obtain  from  it  all  the  results  that 
may  be  expected  ultimately  ? — No.  There  is  only  one 
of  Hoffmann's  kihis  in  this  country  applied  to  cement, 
so  far  as  I  know,  and  that  has  not  been  even  worked 
fully. 

10.291.  May  I  ask  Avhat  time  you  spent  in  those 
works  ? — 1  spent  the  greater  portion  of  several  days. 

10.292.  During  that  time  did  you  ever  walk  in  the 
neighbourhood  so  as  to  see  Avhere  the  vapour  fell  ? — 
Yes,  I  did. 

10.293.  Did  you  do  that  when  an  easterly  Avind 
was  blowing  at  all  ? — I  do  not  think  that  we  had 
wind  from  the  east  ;  it  was  blowing  towards  the  east. 

10.294.  I  suppose  the  character  of  the  steam  and 
vapour  that  issues  is  very  much  dependent  upon 
the  Avind,  and  somewhat  also,  is  it  not,  upon  the  con- 
formation of  the  soil  ? — The  conformation  of  the  land, 
whether  hilly  or  not,  no  doubt  has  its  influence. 

10.295.  It  would  be  affected,  I  suppose,  by  the 
currents  of  air  Avhich  are  determined  with  the  confor- 
mation of  the  soil? — Certainly. 

10.296.  I  do  not  know  Avhether  you  Avere  present 
when  I  read  extracts  from  the  evidence  of  Mr. 
VuUiamy,  of  the  Metropolitan  Board  of  Works,  and 
Mr.  Umfreville,  a  landed  proprietor  in  the  neighbour- 


hood, as  to  the  effect  upon  themselves  and  their 
families  of  these  vapours,  together  Avith  extracts  from 
their  journals,  in  Avhich  they  exhausted  the  powers 
of  the  English  language  in  describing  the  miseries 
that  they  suffered.  What  weight  do  you  give  to 
those  statements  ? — I  did  not  hear  you  read  them,  but 
I  knoAV  substantially  Avhat  they  are.  If  they  stood 
alone  they  would  carry  very  great  Aveight,  but  then 
they  are  opposed  by  other  statements  of  a  very 
different  character. 

10.297.  If  some  men  say,  Ave  suffered  so  and  so, 
we  were  sick,  Avhen  Ave  got  up  in  the  morning  we 
found  that  Ave  had  nausea.,  Avhich  we  only  feel  when 
our  house  is  pervaded  by  this  vapour,  Avould  it  be 
any  answer  to  the  statement  of  those  men  that  other 
persons  had  told  you  that  they  Avere  not  affected  by 
this  vapour  ? — I  do  not  think  it  would,  taken  by  itself. 
It  is  not  for  me  to  criticise  the  evidence  in  any  Avay, 
but  a  good  deal  of  this  came  forward,  and  Ave  heard 
it  at  Maidstone  some  time  ago  ;  but  Ave  had  also  the 
evidence  there  of  persons  who  lived  in  the  same  house, 
and  their  evidence  Avas  not  only  that  they  never  expe- 
rienced the  nuisance,  but  that  they  never  heard  it 
talked  of  or  mentioned  in  any  way. 

10.298.  Living  in  the  houses  of  those  Avitnesses 
to  whom  I  have  referred  ? — Yes,  living  in  the  houses 
of  those  Avitnesses.  I  am  speaking  from  memory, 
and  that  was  the  impression  left  ui^on  my  mind  at 
the  time.  There  Avas  one  person  in  particular,  a 
nursery  maid  Avho  had  been  employed  at  Mr.  Umfre- 
ville's,  and  she  said  that  she  Avas  in  the  habit  of 
walking  about  with  the  children  in  the  gardens,  and 
ncA^er  noticed  it. 

10,298a.  Was  she  still  in  the  employmeiit  of  Mr. 
Umfreville  ? — No,  she  was  not,  but  nothing  Avas 
brought  forward  in  any  Avay  to  impeach  her  testimony, 
and  there  Avas  reliable  evidence  of  her  chai'acter. 

10.299.  Did  you  hear  the  eA'idence  of  those  gentle- 
men ? — No,  I  did  not  hear  their  evidence.  I  had  a 
general  knowledge  of  Avhat  the  effect  of  it  was,  and 
I  had  seen  the  affidavits  that  they  had  made. 

10.300.  Would  you  conceive  it  d  po-iori  possible 
that  such  effects  could  be  produced  by  the  vapoui's 
which  you  examined  ? — I  have  been  OA^er  that  locality, 
and  it  is  to  me  inconceivable  that  such  an  amount  of 
annoyance  as  Avas  complained  of  there  could  be  pro- 
duced by  these  works  at  that  distance. 

10.301.  Then  Avhat  possible  explanation  could  you 
furnish  of  that  fact  that  people  put  themselves  to 
expense  and  trouble  to  come  forward  and  make  such 
statements  ? — I  may  say  that  it  is  inconceivable  to 
me  how  there  should  be  really  a  foundation  for  such 
complaints,  and  that  if  there  were  ground  for  such 
complaints  hoAV  other  persons  should  come  forward  and 
say  that  there  Avas  no  such  foundation.  I  can  only 
balance  one  thing  against  the  other.  It  makes  it 
difficult  for  me  to  account  for  it  if  persons  such  as 
this  nursery  maid  and  children  should  say,  Ave  walked 
about  the  grounds  constantly  for  the  benefit  of  the 
chHdren  and  Ave  never  experienced  anything  of  the 
kind,  and  Avc  never  heard  of  it  even  spoken  of  as  a  com- 
plaint ;  and  it  is  as  difficult  to  account  for  it  on  the 
assumption  of  there  being  a  nuisance  as  to  account 
for  the  evidence  that  ou  the  other  side  in  the  absence 
of  nuisance.  I  have  no  doubt  myself  from  my  expe- 
rience Avith  cement  works  that  at  times  in  the 
ordinary  conduct  of  them  they  would  be  productive 
of  very  considerable  nuisance.  I  do  not  mean  a 
nuisance  of  such  an  injurious  character  as  that 
produced  by  alkali  works  or  copper  Avorks,  but  still 
a  substantial  nuisance.  But  I  believe  that  in  the 
works  in  Avhich  improvements  have  been  adopted  this 
has  been  reduced  to  a  very  moderate  annoyance,  and 
I  have  no  doubt  that  Avith  further  improvements  it 
may  be  further  reduced. 


The  Avitness  AvithdrcAV. 
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10.302.  {C/iai))ii.a)/.)  Are  you  assistant  engineer  of 
the  Metropolitan  Board  of  Works  ? — I  am  one  of  the 
assistant  engineers. 

10.303.  Have  you  paid  a  good  deal  of  attention  to 
the  question  of  cement  Avorks  ? — Not  so  much  to 
cement  works  as  to  the  question  of  cement  as  suitable 
for  engineering  purposes  ;  but  in  the  course  of  that 
I  have  had  occasion  to  see  the  cement  w^orks  as  found 
iu  England,  and  I  have  seen  one  very  large  one  in 
the  south  of  Germany. 

10.304.  Have  you  had  opportunities  of  examining 
cement  works  at  all  with  reference  to  the  immediate 
subject  of  the  present  inquiry  ? — I  think  I  have 
sufficiently  so  to  form  an  opinion  as  to  the  relative 
merits  of  the  two  modes  of  burning  cement. 

10.305.  Will  you  be  good  enough  to  state  the 
results  of  your  inquiries  ? — The  general  result  of 
what  I  have  to  say  is  this,  that  by  the  Hoffmann  kilns, 
which  I  found  in  use  at  the  cement  works  of  Messrs. 
DyckerhofF,  at  Biebrich,  in  Germany,  the  nuisance 
caused  by  the  fumes  given  off  from  the  kilns  in  which 
the  cement  is  burned  is  reduced,  as  it  seems  to  me, 
to  the  lowest  point  to  which  it  is  almost  possible  it 
should  be  reduced.  In  the  first  place,  the  Hoffmann 
kilns  require  only  about  one  half  the  fuel,  and,  as 
Messrs.  DyckerhofF  informed  me,  the  fuel  is  utilised  to 
the  greatest  extent  ;  that  is  to  saj^,  there  is  more 
perfect  combustion  ;  the  fumes  are  given  off  generally 
at  a  much  higher  point  than  is  the  case  with  ordinary 
kilns.  In  the  case  of  Messrs.  Dyckerhoff's  kilns,  of 
which  they  have  two,  one  has  a  chimney  120  feet, 
and  the  other  150  feet  in  height.  Those  two  kilns 
burn  the  whole  of  the  cement  that  they  make,  which 
is  about  35,000  tons  per  annum.  They  have  no  other 
kilns  but  the  Hoffmann  kilns.  They  have  spent  about 
7,000/.  upon  the  two  kilns,  and  by  means  of  those 
two  kilns  they  can  burn  from  30,000  to  34,000  or 
35,000  tons  of  cement  per  annum.  The  advantages, 
I  think,  might  be  summed  up  by  stating  that,  first, 
the  quantity  of  fuel  used  is  reduced  about  one  half  ; 
next,  that  there  is  more  perfect  combustion  of  that 
which  is  used ;  and  thirdly,  that  the  products  of  com- 
bustion are  given  off  at  a  higher  elevation.  From 
a  maimfacturer's  point  of  view,  as  far  as  Messrs. 
Dyckerhoff's  experience  goes,  it  is  much  more  econo- 
mical to  use  the  Hoffmann  rather  than  the  ordinary 
kilns.  I  spent  about  a  week  on  the  premises,  and 
they  informed  me  that  about  eight  or  ten  of  the 
cement  manufacturers  of  Germany  have  Hoffmann 
kilns,  and  that  about  double  that  number  have  the 
ordinary  kilns  ;  so  that  one  third  of  the  cement  manu- 
facturers of  Germany  use  the  HofEmann,  and  two 
thirds  the  ordinary  kilns. 

10.306.  Have  you  compared  the  working  of  the 
Hoffmann  kiln  in  Germany  with  the  working  of  it  in 
England  ? — Only  so  far  as  to  form  what  might  be 
called  a  popular  idea  of  the  effects  of  the  two  modes 
upon  the  public. 

10.307.  The  smaller  consumption  of  fuel  is  an  advan- 
tage, inasmuch  as  less  black  smoke  is  evolved,  and  also 
less  sulphurous  acid,  but  that  has  no  immediate 
connexion,  I  think,  with  the  special  nuisance  which 
has  been  alleged  to  exist  here,  and  which  proceeds 
from  other  causes.  Have  you  found  under  the  Hoff- 
mann process  a  great  diminution  of  those  vapours 
which  are  described  as  so  offensive  ? — I  can  speak 
only  so  far  as  my  own  observation  went,  and  that  is 
that  whilst  living  close  to  those  two  Hoffmann  kilns 
for  six  days  I  perceived  no  nuisance  whatever  from 
the  vapours.  I  was  walking  and  riding  about  that 
neighbourhood  several  days  and  I  perceived  nothing 
of  the  sort. 

10.308.  Did  you  come  across  the  line  in  which  the 
vapour  travelled  ? — I  was  all  round  the  works  in  every 
direction. 

10.309.  Did  you  make  acquaintance  with  any  of 
the  inhabitants  in  the  neighbourhood  ? — Yes,  with 
some  of  the  neighbouring  gentlemen  of  the  locality. 
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10.310.  Are  you  aware  whether  any  complained  of  21  Mar.  1877. 
the  nuisance  ? — I  heard  nothing  of  the  sort.   

10.311.  Did  you  hear  of  any  comjjlaints  being 
brought  by  any  of  the  people  in  the  neighbourhood 
— I  did  not. 

10.312.  Have  you  ever  been  to  these  works  of 
Messrs.  White's  ? — No,  I  have  not ;  I  have  passed 
them  on  the  I'ailway. 

10.313.  When  you  have  passed  them  on  the  railway 
have  you  been  sensible  of  any  odour  from  them  ? — 
Not  particularly.  I  could  see  a  large  amount  of 
white  smoke  given  off. 

10.314.  Was  the  sight  the  only  sense  that  was 
interested  in  it  ? — I  v/as  not  thinking  about  the  works 
at  the  time  ;  I  did  not  go  there  on  purpose  to  see 
them. 

10.315.  Have  you  been  to  other  works? — I  have 
been  to  many  other  ■works  at  different  times;  I  saw 
one  at  East  GreeuAvich  many  years  ago,  and  I  saw 
the  works  some  years  ago  of  the  Burham  and  of  the 
Aylsford  Company. 

10.316.  How  were  they  managed  ? — They  had  the 
ordinary  kilns. 

10.317.  What  Avas  the  effect  from  those  Avorks  ? — 
There  is  always  a  great  amount  of  smoke  given  off 
from  them. 

10.318.  Do  you  mean  coal  smoke  ? — It  is  a  smoke 
which  causes  a  difficulty  in  breathing  from,  I  presume, 
the  mixed  gases  from  those  kilns. 

10.319.  Would  those  gases  be  of  an  offensive  cha- 
racter ? — They  are  very  unpleasant  to  smell,  and 
sufEciently  so  to  make  one  not  Avish  to  live  very  near 
them. 

10.320.  But  do  you  think  that  they  are  got  rid  of 
by  the  use  of  the  Hoffmann  kiln  and  a  high  chimney  ? 
— Yes,  I  think  so.  There  is  still  the  dust  in  either 
case  which  is  given  off  just  the  same  as  in  a  flour 
mill. 

10.321.  There  is  dust,  but  not  in  the  same  pro- 
portion, I  believe  ?— The  dust,  smoke,  and  everything 
that  passes  into  those  flues  is  carried  aAvay.  Even 
the  air  used  in  drying  the  slip  or  the  cement  bricks 
before  they  are  put  into  the  kilns,  is  carried  through 
the  tall  chimneys  from  the  Avarming  or  drying  rooms 
at  Dyckerhoff's  at  Biebrich,  near  Mayence. 

10.322.  I  am  noAV  talking  of  the  English  ones. 
You  have  examined  some  English  ones,  have  you  not  ? 
— I  have  seen  two  or  three  of  them. 

10.323.  In  those  cases  were  all  those  offensive  va- 
pours effectually  carried  off,  as  iu  the  cases  Avhich 
you  have  described  ? — They  are  not  carried  off  any- 
thing like  so  effectually  as  with  the  Hofimann  kiln. 

10.324.  You  are  speaking  here  to-day  generally  of 
cement  works,  not  specially  of  Messrs.  White's  ? — 
Generally. 

10.325.  Have  you  found  that  there  are  degrees  of 
perfection  or  imperfection  in  managing  those  works  ? 
— That  I  am  not  able  to  speak  to. 

10.326.  Have  you  found  some  works  better  managed 
than  others  ? — I  am  not  able  to  speak  to  that.  I 
merely  speak  of  the  broad  general  distinction  betAveen 
the  tAvo  modes  of  burning  cement. 

10.327.  {3Ir.  Wilbraham  Egcrton.)  Do  you  appear 
here  specially  to  speak  about  Messrs.  White's  Avorks? 
— No,  nor  of  any  cement  works  whatever.  I  Avas 
merely  asked  to  come  here,  as  having  given  a  little 
attention  to  the  question  of  cement  as  used  by 
engineers.  I  have  used  a  considerable  quantity  or 
it  for  the  last  20  years,  and  in  doing  so  I  have  become 
somewhat  acquainted  with  the  mode  of  manufacture. 

10.328.  {Professor  Abel.)  ILia'c  you  seen  any 
attempt  to  apply  the  system  of  passing  the  gases  from 
the  kilns  over  fire  or  tlirough  fire  in  order  to  destroy 
the  vapour  ? — No,  nothing  of  the  kind. 

10.329.  {Admiral  JJoi-nhy.)  Was  your  presence  in 
the  neighbourhood  of  those  works  of  Avhich  you  have 
spoken  accidental,  or  did  you  go  there  to  make 
yourself  acquainted  with  them? — I  Avent  to  make 
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J.  Grant,  Esq.  myself  acquainted  with  the  works,  more  especially  as 
bearing  upon  the  qualities  of  cement. 

10.330.  Not  merely  to  see  the  Hoffmann  kilns  ? — 
No ;  it  was  more  to  learn  what  I  could  as  to  the  best 
kinds  of  cement,  and  the  way  of  making  them. 

10.331.  Is  that  German  cement  as  good  as  or 
superior  to  our  English  manufacture  ? — It  is  as  good. 

10.332.  Can  you  tell  us  how  long  those  Hoffmann 
kilns  have  been  at  work  there  ? — About  13  years. 

10.333.  Then  they  have  had  some  good  experience 
of  them  ? — They  have. 

10.334.  {Professor  Williamson.)  Have  you  ever 
had  occasion  to  open  one  of  the  ordinary  kilns,  or  the 
door  of  a  Hoffmann  kiln,  so  as  to  inhale  some  of  the 
gases  which  were  passing  out?  I  ask  you  in  order 
to  know  whether  you  have  had  occasion  to  notice  the 
sulphuretted  hydrogen  which  is  occasionally  given  off, 
so  as  to  tell  whether  less  or  more  is  given  off  in  the 
Hoffmann  kiln  than  in  the  ordinary  kilns  ? — So  far  as 
my  observation  went,  gas  was  not  given  off  in  the 
central  flue. 

10.335.  The  point  is,  whether  the  gases,  when 
cooled  to  that  state  at  which  they  are  about  to  enter 
the  flue,  contain  in  the  Hoffmann  kiln  more  sul- 
phuretted hydrogen  or  less  than  in  the  ordinary  kiln  ? 


— That  I  have  had  no  opportunity  of  observing.  I 
have  not  looked  into  it  as  a  chemist  at  all. 

10.336.  You  spoke  of  the  Hoffmann  kiln  as  having 
the  advantage  of  carrying  the  gases  higher  up  ;  surely 
that  is  merely  accidental,  according  to  the  height  that 
they  happen  to  be  built ;  for  instance,  Mr.  "White  has 
told  the  Commission  that  he  had  several  kilns  which 
are  driven  by  one  flue ;  that  flue  might  happen  to  be 
twice  as  high  as  the  flues  which  are  buUt  in  open 
kilns  ;  whether  they  are  the  same  height,  or  whether 
they  are  lower,  there  is  nothing  in  the  one  or  the  other 
which  has  anything  to  do  with  it  ? — It  would  be  a 
very  great  improvement  upon  the  ordinary  kilns  to 
attach  them  to  a  tall  chimney ;  but  still  the  Hoffmann 
kiln,  so  far  as  my  observation  goes,  would  have  the 
advantage  of  more  perfect  combustion,  and  of 
requiring  only  one  half  the  fuel  that  the  ordinary 
kilns -do. 

10.337.  I  asked  merely  with  regard  to  the  height 
of  the  flue  ? — With  regard  to  the  height  of  the  flue, 
no  doubt  it  would  be  an  improvement  to  the  ordinary 
kilns  to  attach  them  to  a  chimney. 

10.338.  That  chimney  might  be  as  higli  as  or  higher 
than  the  Hoffmann  chimney  is  usually  built  ? — Yes. 


The  witness  withdrew. 


R.  S.  Dunbar,  ROBERT  SWAN  Dui 

Esq. 

  10,339.  {Chairman.)  You  live  at  Greenhithe,  do 

you  not  ? — Yes. 

10.340.  In  the  neighbourhood  of  Mr.  Umfreville  ? 
— Adjoining  him. 

10.341.  Have  you  been  conscious  of  any  of  those 
nuisances  which  have  been  described  to  the  Com- 
mission ? — Not  at  all. 

10.342.  How  long  have  you  lived  there  ? — Two 
years. 

10.343.  Are  you  always  there  when  the  east  wind 
blows  ? — I  think  so ;  it  was  blowing  this  morning. 

10.344.  Was  there  any  vapour  there  this  morning? 
— None  whatever. 

10.345.  Do  you  mean  to  say  it  never  visits  you  ? — ■ 
Y'es,  when  we  have  a  fog  also  with  it. 

10.346.  It  mingles  with  the  fog  ? — Yes. 

10.347.  When  it  does  reach  you  what  are  its  effects 
upon  you  ? — None  whatever. 

10.348.  How  do  you  know  it  is  there  ;  how  do  you 
distinguish  it  from  the  fog  ? — There  is  an  unpleasant 
smell  like  what  you  would  experience  in  passing  a 
brickfield,  like  a  brickfield  at  a  distance. 

10.349.  You  admit  that  it  is  unpleasant,  but  the 
question  is  the  degree  of  unpleasantness  ?— It  is  a 
mere  nothing ;  it  is  not  anything  like  a  brickfield 
close  by. 

10.350.  How  far  are  you  from  the  works  ? — About 
1,400  or  1,500  yards. 

10.351.  What  is  the  distance  from  Mr.  Umfreville  ? 
— A  narrow  lane  divides  his  property  from  mine. 

10.352.  I  mean  what  is  the  distance  of  his 
residence  ? — His  house  would  be  from  mine  about 
200  yards,  I  should  think ;  not  more  than  that,  I 
think. 

10.353.  Would  he  be  nearer  to  the  works  than 
you  ? — Yes ;  nearer  certainly. 

10.354.  Are  you  blessed  with  a  family  ? — We  have 
a  family  in  the  house,  none  of  my  own,  but  adopted 
children. 

10.355.  Have  your  children  ever  shown  any  ill 
effects  from  the  vapour  ? — None  whatever.  We  have 
never  had  the  doctor  in  the  house  since  we  have  been 
there,  and  our  family  are  out  a  great  deal  in  the 
grounds. 

10.356.  Amongst  your  neighbours  do  you  ever  hear 
of  the  existence  of  the  works  mentioned  as  a  draw- 
back to  residence  at  Greenhithe  ? — I  have  heard  a 
great  deal  about  them  since  I  have  been  there. 

10.057.  In  what  way  i* — They  complain  of  a  nui- 
sance. 

10.058.  Why  should  they  complain  of  a  non-existent 
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nuisance  ? — I  cannot  tell  you,  I  am  sure.  My  own 
opinion  really  is  that  one  or  two  originally  suggested 
that  there  was  a  nuisance,  and  people  in  a  neighbour- 
hood like  that  very  often  hang  together  in  anything 
which  crops  up,  and  if  one  thinks  it  a  nuisance, 
another  does  because  the  other  did;  but  I  do  not 
really  think  that  there  is  any  real  nuisance  to  anyone 
there.  My  place  is  very  much  exposed.  I  have  nine 
acres  of  ground  immediately  behind  my  house. 

10,359.  Are  those  your  own,  or  rented  by  you  ? — 
At  present  I  lease  them,  but  on  the  25  th  of  June  I 
take  the  freehold. 

10,360  Supposing  you  wished  to  convert  those  nine 
acres  of  land  into  sites  for  houses,  should  you  think 
them  at  all  affected  in  value  by  the  neighbourhood  of 
those  works  ? — Not  at  all.  I  am  paying  rather  a  high 
price  for  that  land.  It  is  very  beautifully  situated, 
and  is  very  pretty  indeed ;  it  is  nicely  wooded. 

10.361.  Does  the  wood  suffer  in  any  way  from  the 
vapour  ? — Not  in  the  least. 

10.362.  Is  it  a  luxuriant  wood? — Very  much  so 
indeed.  My  gardener  took,  I  think,  30  prizes  last 
year. 

10.363.  For  things  growing  in  the  open  air  ? — Yes, 
and  in  the  glass  houses.  All  the  vegetation  is  most 
luxuriant. 

10.364.  {Earl  Percy.)  Are  Messrs.  White's  the 
only  works  that  you  would  be  liable  to  suffer  from 
there  ? — Yes,  I  think  so.  There  are  some  works  on 
the  west  of  me,  Mr.  Johnson's  works. 

10.365.  — If  they  gave  out  any  noxious  vapours 
would  you  perceive  them  ? — I  should  think  so.  I 
have  never  experienced  any.  I  see  their  shaft  every 
day,  and  there  is  vapour  dropping  from  it  immediately 
at  the  shaft,  but  I  have  never  experienced  anything 
at  any  distance  from  the  shaft  or  close  to  it  either. 

10.366.  You  have  never  observed  any  of  those  fogs 
on  the  river  that  we  have  heard  spoken  of  as  pro- 
ceeding from  the  effects  of  the  smoke  ? — It  is  hard  to 
say  where  a  fog  comes  from.  I  have  seen  a  fog 
rolling  up  the  river. 

10.367.  You  have  not  any  reason  to  trace  it  to  the 
works  ? — No,  not  at  all.  In  a  fog  coming  up  the 
river  I  should  tliink  that  the  smoke  blowing  from 
the  works  on  the  opposite  side  of  ,  the  river  would 
tend  to  intensify  it.  When  there  is  a  large  quantity 
of  black  smoke  coming  from  the  works  on  the  other 
side  of  the  river,  that,  with  a  north-easterly  wind, 
would  blow  over  to  us.  ■ 

10,358.  Do  you  suffer  very  much  from  the  «inoke  ? 


ROYAL  COMMISSION  ON  NOXIOUS  VAPOURS. 


399 


— 'No,  not  any  more  than  the  fog.  We  have  not  ex- 
perienced any  unpleasant  odour  at  all  in  any  way. 

10.369.  As  you  do  not  consider  that  the  value  of 
the  land  for  building  purposes  has  been  decreased,  I 
suppose  the  complaints,  such  as  they  are,  are  not  very 
general? — Oh,  dear  no.  There  is  no  land  to  be 
bought  in  the  neighi)ourhood.  You  could  not  buy 
land  if  you  wanted  to,  I  think. 

10.370.  What  is  it  valuable  for,  building  purposes 
or  agricultural  purposes  ? — Building  purposes.  1 
should  not  have  got  this  land  that  I  am  busy  with 
now  if  it  had  not  been  for  a  clause  some  years  ago 
being  inserted  in  the  lease,  that  it  could  be  bought  at 
a  certain  price,  which  I  have  availed  myself  of. 

10.371.  What  is  the  character  of  the  houses  that 
you  have  around  you  ? — Houses  averaging  from  50/, 
a  year  to  150/.,  and  200/.  a  year  some  of  them. 

10.372.  Yilla  houses  ?— Yes. 

10.373.  Have  you  many  workmen's  cottages  about 
there  ? — Yes,  there  are  a  great  many  in  the  village 
immediately  round  about. 

10.374.  Then  you  would  not  agree  with  Mr.  Um- 
freville's  evidence  that  it  was  difficult  to  let  land  for 
building  purposes  except  for  the  purpose  of  building 
cottages  ? — I  never  heard  his  evidence. 

10.375.  You  do  not  agree  with  that  statement  in 
his  evidence  ? — I  should  not  think  so.  I  believe  that 
if  I  were  to  put  a  board  up,  offering  to  to  let  the  land 
for  building  purposes,  tomorrow  morning  I  should 
have,  certainly  in  a  post  or  two,  hui:dreds  of  applica- 
tions for  the  land. 

10.376.  Would  that  site  be  more  attractive,  perhaps, 
than  Mr.  Umfreville's  land  ? — No ;  they  are  both 


equally  pleasant.  It  is  one  of  the  pretty  places  in  Jt 
England. 

10.377.  (Mi-.  Wilbrahum  Egerton.)  Have  you 
always  enjoyed  good  health  in  the  house  you  have 
been  in  ? — Yes,  and  all  in  my  house. 

10.378.  I  suppose  you  do  not  find  the  east  wind 
that  other  people  complain  of  disagreeable  to  you  ? — 
The  east  wind  is  always  disagreeable,  wherever  you 
find  it.  There  is  always  unpleasantness  with  an  east 
wind,  whether  it  is  here  or  anywhere  else. 

10.379.  Then  you  look  upon  the  neighbourhood  of 
the  works  just  as  you  look  upon  the  east  wind ;  as  a 
thing  to  be  taken  as  a  matter  of  course  ? — Yes.  I 
should  not  care  about  living  close  to  them,  I  dare  say. 

10.380.  {Admiral  Hornby.)  Have  you  lived  there 
long  ? — Two  years. 

10.381.  Then  you  did  not  know  the  country  before 
those  works  so  largely  increased  ? — I  was  in  the  habit 
of  going  down  for  years  past,  backward  and  forward. 

10.382.  Have  you  heard  what  Mr.  Umfreville  has 
stated  here,  that  part  of  his  property  had  been  laid 
out,  awowedly  for  building  purposes,  and  that  only  a 
very  small  number  of  plots  had  been  let? — I  can 
hardly  believe  that. 

10.383.  With  regard  to  a  question  which  Lord 
Percy  put  to  you  about  the  fog  in  the  reach  of  the 
river,  have  you  ever  seen  that  reach  of  the  river  so 
enveloped  in  the  smoke  and  vapour  from  those  works 
as  to  cause  a  difficulty  in  navigation,  not  merely  a  fog 
but  a  thickness  caused  by  the  smoke  and  vapour  from 
the  works  ? — No  ;  and  I  have  been  up  and  down  the 
river  a  great  many  times. 

10.384.  Have  you  never  heard  any  complaints  made 
about  that  ? — No. 


S.  Dunbar, 
Esq. 

21  Mar.  1877. 


The  witness  withdrew. 


Adjourned  to  to-morrow  at  11  o'clock. 


Thursday,  22nd  March  1877. 


Present : 

The  Right  Hon,  LORD  ABERDARE  in  the  chair. 


The  Right  Hon.  Earl  Percy,  M.P. 
The  Hon.  Wilbraham  Egerton,  M.P. 
F.  A,  Abel,  Esq.,  C.B.,  F.R.S. 


A.  W.  Williamson,  Esq.,  Ph.  D.,  F.R.S. 
Admiral  W.  W.  Hornby. 

Gerald  A.  R.  Fitzgerald,  Esq.,  Secretary. 


Mr.  George  Appleton  examined. 


10.385.  {Chairman^  What  are  you  ? — A  baker  and 
grocer. 

10.386.  Where  do  you  reside  ? — At  45,  Patmore 
Street,  and  8,  St.  George's  Road,  Battersea  Park. 

10.387.  Have  you  anything  to  say  with  regard  to 
the  noxious  vapours  in  your  neighbourhood  ? — Yes  ; 
some  two  years  back  great  complaints  were  made  of 
the  works  of  Messrs.  Wallace,  in  New  Road. 

10.388.  What  works  are  they  ? — They  were  vitriol 
works  originally ;  they  introduced  a  new  factory  two 
years  ago. 

10.389.  What  is  the  character  of  the  work  that  is 
carried  on  in  that  factory  ? — A  large  part  of  it  is  sulphate 
of  ammonia. 

10.390.  Do  they  carry  on  .both  the  works  side  by 
side  ? —  It  is  all  on  one  premises. 

10,891.  Do  they  carry  both  on  ? — Yes;  they  carry 
both  on, 

10.392.  What  has  been  the  effect  of  those  worksjin 
the  neighbourhood  ? — There  have  been  great  com- 
plaints and  petitions  have  been  sent  to  the  local  board, 
and  as  they  had  no  effect  we  petitioned  the  Metro- 
politan Board  of  Works. 

10.393.  When  you  say  that  they  have  been  of  no 
avail,  did  the  local  board  give  you  no  answer  ? — No. 

10.394.  What  happened  after  you  petitioned  the 
Metropolitan  Board  of  Works  ? — They  received  a 
deputation  upon  the  subject  and  referred  it  to  some 


committee  that  they  had,  and  some  few  days  after 
that  a  man  was  killed  in  those  sewers  of  which  we  had 
been  complaining. 

10.395.  Do  you  know  what  resulted  from  the  action 
of  the  Metropolitan  Board  ? — No ;  no  action  has  been 
taken. 

10.396.  Will  you  be  good  enough  to  describe  to  the 
Commissioners  what  the  effect  of  these  vapours  has 
been  upon  the  neighbourhood  ? — The  whole  of  the  in- 
habitants complain  of  an  intolerable  smell  in  their 
houses. 

10.397.  Do  you  complain  of  it  ? — I  have  complained 
of  it.  I  have  lived  in  the  New  Road  and  I  have  ex- 
perienced the  smell  there.  I  lived  in  New  Road  for  23 
years  up  to  September  twelve  months  ;  that  was  when 
this  smell  was  very  bad ;  I  experienced  the  smell  the 
same  as  other  people,  but  I  have  removed  from  there 
now  just  a  similar  distance  into  St.  George's  Road  close 
to  the  works,  and  still  the  smell  is  to  be  discerned  up  to 
this  time. 

10.398.  Do  you  experience  any  other  inconvenience 
except  with  regard  to  the  smell  ? — Not  personally  ; 
that  is  to  say,  1  have  not  suffered  in  health. 

10.399.  Have  you  known  anyone  who  has  suffered 
in  health  ? — Yes  ;  a  gentleman  whom  I  have  brought 
with  me  will  tell  you  as  a  fact  that  his  wife  and  family 
have  suffered,  and  the  medical  gentleman  can  give  you 
the  number  of  cases  that  he  has  attended. 


Mr. 
G.  Appleton. 

22  Mar.  1877. 
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Mr.  10,400-1.  What  do  you  know  of  your  own  know- 
G.  App.ctcH.    Yedge  ?— I  know  this  of  my  own  knowledge,  that  the 
2-'  Mar  1877    gentlemen  whom  I  have  brought  with  me  attribute 
  '    their  illness  to  it. 

10.402.  To  what?— To  the  smell. 

10.403.  What  illness  do  you  refer  to? — They  can 
better  describe  it  tlian  I  can. 

10.404.  You  say  that  for  20  years  you  lived  in  the 
neighbourhood  of  the  vitriol  works  ? — Yes. 

10.405.  Did  you  suffer  during  that  time  ? — Not 
during  the  20  years,  there  were  no  smells  ;  only  about 
two  years  back. 

10.406.  I  thought  you  said  a  minute  ago  that  two 
years  back  there  were  additional  works  for  the  manu- 
facture of  sulphate  of  ammonia? — Yes,  they  have  been 
added  to  the  vitriol  works. 

10.407.  Did  the  vitriol  works  cause  no  nuisance  ? — 
No ;  they  caused  people  to  cough,  but  I  never  heard 
that  they  made  them  ill. 

10.408.  Does  the  smoke  enter  your  house  ? — It  is 
the  fume  and  the  smell ;  it  does  not  enter  my  present 
house ;  it  did  when  I  lived  in  the  New  Road ;  it 
entered  there,  the  house  being  in  a  line  with  the 
sewer,  into  which  the  refuse  from  the  works  was 
conducted, 

10.409.  Are  you  sensible  of  those  fumes  in  your 
own  house  ? — Yes,  at  times. 

10.410.  What  brings  them  to  you  ? — The  wind. 

10.411.  Which  wind? — I  cannot  tell  you  which 
wind  ;  blowing  from  the  east  I  should  say. 

10.412.  Has  this  nuisance  increased  a  good  deal  in 
the  last  two  years  ? — It  was  never  there  before.  This 
particular  smell  of  which  I  complain  was  never  there 
before  until  they  introduced  this  manufacture. 

10.413.  You  would  not  have  been  inconvenienced 
by  the  smell  but  for  this  fresh  manufacture  ? — There 
was  no  stir  in  the  neighbourhood  up  to  that  time. 

10.414.  Have  you  or  your  friends  been  to  Messrs. 
Wallace  on  the  subject  ? — Yes,  a  number  of  times. 

10.415.  Hon'  have  they  received  yon  ? — They  have 
simply  pooh-poohed  the  matter,  and  said  there  was 
nothing  of  the  kind;  our  reason  for  going  to  the 
Metropolitan  Board  was  that  Mr.  Wallace  being  a 
member  of  our  board  the  inhabitants  thought  that 
that  was  the  reason  why  they  could  get  no  redress 
from  that  board ;  but  I  do  not  know  how  that  was. 

10.416.  (Admirai  Hornby^  You  appear  before  the 
Commissioners  as  having  been  one  of  the  committee 

The  witue: 


which  was  formed  on  account  of  this  nuisance  ? — Y'es, 
of  which  I  have  acted  as  secretary. 

10.417.  How  long  has  the  nuisance  been  going  on  ? 
Since  last  July. 

10.418.  And  you  have  been  chosen  by  them  to 
represent  their  grievance  here  ? — Y"es,  and  I  have  been 
all  through  the  case  at  the  Metropolitan  Board  of 
Works. 

10.419.  {Professor  Williamson^)  I  understood  you 
to  say  that  you  had  experienced  no  inconvenience  from 
the  fumes  from  the  works  of  Messrs.  Wallace  until 
they  commenced  some  new  manufacture  which  they 
had  not  formerly  conducted  ? — Yes,  that  is  so. 

10.420.  What  do  you  know  about  that  new  manu- 
facture ;  are  you  sure  that  there  was  some  new 
manufacture  commenced  ? — Yes,  there  is  no  doubt 
of  it. 

10.421.  What  do  you  know  about  it;  I  mean  as  to 
Avhat  the  nature  of  it  is  ? — I  can  only  speak  from 
general  reports  and  what  I  heai'd  Mr.  Wallace  say  at 
the  inquest  on  the  man  Avho  lost  his  life,  that  there 
were  particular  kinds  of  things  they  were  making. 

10.422.  Did  he  or  anyone  else  name  the  particular 
product  which  they  began  to  manufacture  when  the 
noxious  fumes  first  made  their  appearance  ? — No. 

10.423.  Did  he  not  speak  of  gas  liquor  ? — Yes ;  but 
that  is  well  known,  pipes  go  underneath  the  main 
road  to  convey  the  liquor  into  the  works. 

10.424.  That  is  to  say,  the  gas  liquor  from  which  he 
makes  ammonia  ? — Yes. 

10.425.  And  he  did  not  do  so  originally  ? — Not  till 
September  1875. 

10.426.  I  understand  you  to  connect  the  bad  efHuvia 
from  which  you  suffer  with  the  working  up  of  the  gas 
liquor  ? — Yes. 

10.427.  Have  you  been  able  to  detect  the  nature  of 
the  smell.  Do  you  know  the  smell  of  sulphui'etted 
hydrogen  ? — I  have  heard  a  little  about  it.  It  is  a 
very  abominable  smell. 

10.428.  Do  you  know  it  when  you  smell  it.  Can 
you  say  that  one  smell  is  sulphuretied  hydrogen  and 
that  another  smell  is  not  ? — I  could  tell  you  the  smell, 
that  is  all. 

10.429.  Can  yon  say  that  the  smell  you  have  suffered 
fiom  does  or  does  not  resemble  the  smell  of  suphu- 
retted  hydi'ogen  ;  could  you  identify  the  smell  in  any 
way  ? — Yes,  I  think  I  could. 

withdrew. 


j)y_  Dr.  Henry  Wrig: 

■  Lonias.      ^0,430.  {Chairman.)  Are  you  a  physician? — Yes 
a  physician  and  surgeon  as  well. 

10.431.  Where  do  you  live?  — 260,  Wandsworth 
Roatl. 

10.432.  Are  you  acquainted  with  the  works  of 
Messrs.  Wallace  ? — T  am. 

10.433.  Have  you  been  a  sufferer  from  them? — I 
am,  and  [  have  been  made  ill  by  them  myself. 

10.434.  Will  you  state  the  nature  of  the  nuisance  of 
which  you  complain  ? — The  stench  of  which  Ave  com- 
plain has  the  smell  of  rotten  eggs  or  of  water  boiled 
over  on  the  fire  a  handful  of  sulphur  being  thrown 
in  at  the  same  time.  It  is  a  smell  which  is  most 
difficult  to  describe,  but  not  easily  forgotten  Avhen  it 
has  once  been  smelt ;  probably  the  symptoms  Avould 
vary  according  as  it  is  more  or  less  diluted  with 
atmospheric  air.  You  get  it  from  the  tall  shafts  of  the 
chimneys,  from  the  cooling  pans  of  the  works,  and 
also  from  the  heated  vapours  which  are  poured  into 
the  main  sewer  in  the  New  Road. 

10.435.  Can  you  give  a  scientific  name  to  this  jJar- 
ticular  smell  is  it  like  sulphuretted  hydrogen  ?  —  I 
should  not  like  to  say.  At  times  I  should  say  it  was 
sulphuretted  hydrogen,  and  at  other  times  sulphu- 
retted hydrogen  mixed  with  some  kind  of  irritating 
vapour. 

10.436.  Have  you  observed  any  effect  from  this 


T  LoMAS  examined. 

vapour  upon  yourself  or  upon  your  patients  ? — Yes,  it 
has  made  me  ill. 

10.437.  Have  you  been  able  to  trace  your  illness  to 
that  specific  cause  ? — I  can  put  it  in  a  very  few  words. 
On  . Saturday  July  8th,  1876,  I  returned  in  good  health 
from  the  country  and  I  sat  down  to  tea,  and  after  I 
had  eaten  two  or  three  mouthfuls  this  stinking  smell 
came  in  through  the  window  and  made  me  sick,  and  I 
could  not  eat  any  more. 

10.438.  Have  you  experienced  that  only  once  ? — 
Yes,  only  once. 

10.439.  How  is  it  that  on  coming  home  in  a  good 
state  of  health  you  experienced  this,  while  at  other 
times  you  do  not  experience  it  ? — Probably  my  internal 
economy  was  jaffected  on  that  occasion  more,  as  I  had 
been  down  in  the  fresh  country  air. 

10.440.  It  was  perhaps  the  suddenness  of  the 
change  ? — Yes. 

10.441.  What  eflects  have  you  found  that  this 
vapour  has  had  upon  your  patients  ? — I  have  notes  of 
several  cases.  I  will  give  you  one  or  two  instances. 
I  do  not  think  it  is  worth  while  to  enter  into  every 
particular  instance,  and  as  one  or  two  actions  are 
pending  against  Messrs.  Wallace,  it  will  be  perhaps  as 
well  not  to  give  you  the  names  and  addresses,  but  I 
will  give  you  one  instance  of  a  man  who  was  made  ill 
and  sick  nearly  unto  death.  "  Thomas  Austin,  a  work- 
"  man  in  the  employment  of  Messrs.  Wallace  and  Co., 
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«  Chemical  Works,  New  Eoad,  Battersea.  On  Sep- 
"  tember  Uth,  1875,  this  man  descended  into  the 
«  stokehole  at  the  end  of  one  of  the  boilers  or  retorts 
"  for  the  purpose  of  stopping  a  leakage  of  chemical 
"  vapour,  he  was  immediately  overpowered  and  fell 
"  against  the  boiler,  several  of  his  fellow  workmen 
were  fortunately  close  at  hand  and  witnessed  the 
«  accident,  they  dragged  him  out  and  the  nearest 
"  surgeons  were  sent  for.  On  my  arrival  I  found  him 
"  on  the  ground  supported  by  some  of  his  mates,  he 
"  was  at  first  quite  insensible,  surface  cold,  pulse 
"  feeble  and  irregular,  respiration  laboured.  He  had 
"  great  difficulty  in  swallowing,  and  violent  spasm  of 
"  the  glottis  and  muscles  of  the  pharynx  was  produced 
"  by  any  attempt  to  make  him  take  liquids,  so  violent 
"  indeed  were  these  spasms  that  he  bit  a  piece  out  of 
"  a  cup  ;  he  was  gasping  for  breath,  his  life  was  in  the 
"  most  imminent  danger,  and  it  was  some  time  before 
"  Dr.  O'Neil  and  myself  dared  to  leave  him.  After 
"  his  removal  to  his  home  I  attended  him,  suffering 
"  from  inflammation  of  the  lungs  and  air  passages,  and 
«  also  from  burns,  until  October  7th,  1875.  For  the 
"  first  two  or  three  days  he  showed  symptoms  of  blood 
"  poisoning." 

10.442.  This  was  a  workman  on  the  premises  of 
Messrs.  Wallace  ? — Yes. 

10.443.  What  was  the  immediate  cause  of  his  suffer- 
ing ? — The  vapour  he  was  exposed  to. 

10.444.  Can  you  describe  the  nature  of  the  vapour, 
or  the  cause  of  the  vapour  ? — The  vapour  affected  his 
breathing. 

10.445.  What  was  the  nature  of  the  vapour  that 
affected  his  breathing  ? — I  cannot  tell  you.  There 
was  I  believe  a  leakage  in  the  end  of  the  boiler. 

10.446.  Can  you  state  what  the  cause  was  ? — I  cannot 
tell  you ;  it  was  at  that  part  of  the  premises  where  the 
sulphate  of  ammonia  is  manufactured. 

10.447.  (Earl  Percy ^  How  far  do  you  think  that 
the  evil  effects  of  these  vapours  when  followed  by  such 
disastrous  consequences  would  extend  ? — I  know  that 
people  are  made  to  feel  sick  and  squeamish  and  off 
their  food  fully  over  half  a  mile ;  say  nearly  upon  half 
a  mile. 

10.448.  Are  you  sure  that  in  the  case  in  which  the 
vapour  so  affects  people  it  proceeds  from  those 
works  ? — I  am  quite  sure  it  proceeds  from  those 
works. 

10.449.  Are  children  at  all  specially  affected  ? — Yes, 
they  are  ;  I  have  two  or  three  cases  of  children  here ; 
the  chief  cases  I  have  here  are  cases  of  putrid  ulcers 
on  the  inside  of  the  mouth  and  cheeks  and  bad  throats, 
smelling  very  badly,  and  they  all  live  inthe  immediate 
neighbourhood  of  the  works,  within  half  a  mile,  or  less 
than  that. 

10.450.  Have  you  had  many  such  cases  ? — When  the 
smell  was  at  the  very  worst,  in  July  and  September 
1 876,  I  had  a  good  many  of  them  ;  five  or  six  of  them. 
I  have  here  another  case  of  a  publican.  He  was  affec- 
ted with  bronchitis  and  I  went  to  him  in  August, 
November,  and  December  1876,  and  he  complained 
bitterly  of  the  dreadful  A^apours  coming  into  his  house 
through  the  sewers.  He  was  suffering  from  bron- 
chitis andwas  sure  that  the  smell  made  him  worse.  If 
circumstances  had  permitted  him  to  do  so,  he  would 
have  left  his  house  and  the  neighbourhood  long  ago. 

10.451.  Are  you  certain  that  sometimes  illness  is 
caused  and  sometimes  aggravated  by  these  vapours  ? — 
Quite  so. 

10.452.  Have  the  inhabitants  in  consequence  taken 
any  action  ? — Yes,  they  have. 

10.453.  What  have  they  done  ? — I  will  tell  you. 
This  smell  first  commenced  in  the  summer  of  1875, 
when  they  fii"st  commenced  making  sulphate  of  ammonia. 
Wo  had  no  nuisance  to  complain  of  before  that  time. 
Soon  afterwards  complaints  began  to  be  made  of  the 
filthy  smell  pervading  the  iieighhourhood,  and  during 
the  remaining  half  of  the  year  1875  and  the  first  half 
of  the  year  1876  numerous  letters  on  the  s'ibject 
were  sent  to  the  Wandsworth  District  Boar  d  of  Woi'ks, 
of  which  board  Mr.  Hugh  Wallace  is  a  member.  It 
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was  found  that  not  only  was  this  stinking  vapour  Br. 
evolved  from  the  chimney  shafts  and  cooling  pans  of  H.  W.  Lomas. 
the  works,  but  that  water  charged  with  chemical        '  ' 
refuse,  and  often  at  a  very  high  temperature,  was         ^'  ' 
daily  and  nightly  being  discharged  into  the  main  sewer 
of  the  New  Road,  the  vapour  from  thence  finding  its 
way  up  the  drains  into  the  houses  at  even  a  distance 
away.    In  the  summer  of  1876  this  smell  had  become 
so  intolerable  that  it  was  resolved  to  call  a  public 
meeting  on  the  subject  it  was  held  at  the  "  General 
Moore"  public-house,  Stewart's  Lane,  Battersea,  on 
luly  19th,  1876.    A  committee  was  formed,  and  it 
was  resolved  to  bring  the  matter  before  the  Metro- 
politan Board  of  Works.     On  August  4th,  1876,  a 
deputation  of  40  members  waited  upon  the  Metro- 
politan Board  of  Works  at    Spring  Gardens,  and 
presented  two  petitions,  containing  together  over  1,000 
signatures,  one  petition   being  from  Battersea,  the 
other  from  Clapham  and  Lambeth.    The  following  is 
a  copy  of  that  sent  from  the  latter  parishes  :  "  We, 
"  the  undersigned,  desire  to  bring  before  the  notice  of 
"  the  Board  of  Works  the  great  nuisance  arising  from 
"  the  chemical  works  in  the  New  Road,  Battersea. 
"  Most  offensive  vapours,  highly   injurious  to  the 
"  health  of   the  surrounding  inhabitants  are  daily 
"  discharged  into  the  air,  and  we  have  reason  to 
"  believe  that  water  charged  with  noxious  chemical 
"  matter  is,  both  day  and  night  (but  chiefly  during 
"  the  night),  flowing  into  the  main  sewer.    We  pray 
"  the  board  to  take  such  steps  as  they  may  think  fit 
"  to  abate  the  nuisance."    On  August  9th,  in  the 
following  week  a  sewer  flusher,  in  the  employ  of  the 
Wandsworth  District  Board  of  Works,  John  Thomas 
Lomas  by  name,  was  suffocated  in  the  main  sewer  of 
the  New  Road,  near  to  Wallace's  Avorks  ;  and  three 
other  fl ushers  (Scott,  Gates,  and  Plaster)  had  a  very 
narrow  escape  of  their  lives,  being  taken  out  of  the 
sewer  in  an  insensible  state.    The  inquest  on  John 
Thomas  Lomas  commenced  August  14th,  1876,  and 
after  being  adjourned  10  times  terminated  by  the  jury 
returning  the  following  verdict :  "  That  John  Thomas 
"  Lomas  was  killed  by  poisonous  gases  emanating 
"  from  refuse  chemical  matter  discharged  into  the 
"  New  Road  sewer  from  the  works  of  Mr.  Hugh 
"  Wallace,  but  by  whom  they  Avere  throAvn  in  there  is 
"  no  evidence  to  show.    The  jury  are  of  opinion  that 
"  great  censure  is  due  to  the  WandsAvorth  Board  of 
"  Works  for  permitting  these  chemical  matters  to  be 
"  discharged  into  the  New    Road   scAver,  thereby 
"  perilling  the  lives  of  the  men  Avho  were  employed 
"  in  the  sewers,  and  endangering  the   health  and 
"  comfort    of   the    neighbourhood."     Mr.  Douglas 
Straight,  barrister,  and  Mr.  Keates,  consulting  chemist, 
attended  the  inquest  as  representatives  of  the  Metro- 
politan Board  of  Works,  and  Mi'.  Besley  was  present 
on  behalf  of  the   Wandsworth   District   Board  of 
Works. 

10.454.  {Chairman.)  You  have  not  yet  fiinshcd  j'our 
story  with  regard  to  the  action  of  the  Metropolitan 
Board  of  Works  ?— The  Metropolitan  Board  of  Works 
referred  the  matter  to  their  Purposes  Committee  and 
it  was  referred  to  the  Local  Government  Board ;  but 
there  Avas  a  great  hitch  in  the  law  upon  the  subject  of 
Avhether  this  stuff  which  Avas  discharged  into  the  scAver 
could  be  called  "  filth  "  or  not ;  if  it  Avas  called  "  filth  "  . 
it  could  be  stopped. 

10.455.  The  question,  I  suppose,  Avas  Avhether  it  Avas 
an  ordinary  nuisance,  or  a  nuisance  arising  fiom 
mineral  works  not  under  the  jurisdiction  of  the  board  ? 
—Yes. 

10.456.  And  the  result  Avas  that  the  laAV  Avas  found 
unequal  to  the  emergency  ? — I  think  so  ;  tliat  is  to  say, 
Avith  regard  to  the  sewer  matter,  not  Avith  regard  to 
the  vapour  passing  through  the  air.  Since  that  time 
the  Wandsworth  District  Board  have  awoke  to  the  fact 
that  there  is  a  nuisance,  and  they  have  indicted  Messi-s. 
Wallace  for  a  nuisance,  and  the  other  day  the  grand 
jury  al  the  Kingston  Assizes  found  a  true  bill  against 
them  and  the  case  will  come  on  for  trial  in  this 
summer  probably. 

10.457.  There  is  no  reason,  I  suppose,  why  they 
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should  not  have  taken  that  course  twelve  months 
before,  w^heu  you  first  addressed  them  ? — Quite  so. 

10.458.  {Professor  Abel.)  Are  these  odours  of  which 
you  specially  complain  emitted  from  time  to  time,  or  is 
it  the  continuous  escape  of  noxious  vapour  which  you 
complain  of  ? — It  is  continuous  every  hour  or  two. 
Sometimes  even  it  continues  the  whole  of  the  day,  but 
of  course  it  depends  very  much  upon  the  state  of  the 
wind,  whether  I  get  it  in  my  house,  or  other  people 
get  it. 

10.459.  Does  it  visit  you  more  especially  at  particular 
times  of  the  day,  or  at  night  ? — Particularly  when  we 
are  sleeping  in  bed  ;  they  let  it  out  then. 

10.460.  You  know  positively  that  this  vapour  is  con- 
nected with  the  manufacture  of  sulphate  of  ammonia  ? 
— A  large  part  of  it  is  so.  At  the  inquest  which  was 
held  upon  the  man  that  was  killed  the  manufacture  of 
sulphate  of  ammonia  was  very  minutely  described  and 
all  the  processes,  and  we  know  that  the  gas  liquor  is 
conveyed  from  the  gas  works  for  the  manufacture  of 


that  particular  chemical  compound  in  thousands  of  gal- 
lons a  day, 

10.461.  You  know  that  this  nuisance  of  which  you 
specially  complain  has  arisen  since  the  manufactm'e  of 
ammonia  was  introduced  ? — Quite  so. 

10.462.  {Professor  Williamson.')  Do  you  know  the 
action  of  sulphuretted  hydrogen  upon  lead  or  paper 
wetted  with  salt  of  lead  ? — It  turns  it  black. 

10.463.  Have  you  observed  whether  any  such  action 
is  exerted  by  the  fumes  coming  from  Messrs.  Wallace's 
works  ? — It  turns  black  the  bright  brass  work  in  the 
bars  of  public-houses  in  the  neighbourhood,  and  it 
turns  the  red  paint  on  the  pillar  box,  which  is  not  a 
long  distance  from  the  works,  almost  black.  It  has 
been  washed  once  or  twice,  but  it  is  black  again,  and 
it  turns  the  paint  on  the  houses,  the  new  houses  in  the 
neighbourhood.  It  is  quite  dark ;  it  looks  as  if  it  had 
been  black-leaded  and  then  brushed  bright. 

10.464.  Do  you  consider  from  this  evidence  that  it 
is  the  sulphuretted  hydrogen  which  is  the  source  of 
the  evil  ? — Yes,  mixed  with  some  other  vapour. 


The  witness  withdrew. 


Mr.  T.  H.  Mr.  Thomas  Henry 
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  10,465.  {Chairman.)  What  are  you  ? — A  grocer  and 

cheesemonger  in  the  New  Road,  Battersea  Park. 

10.466.  Have  you  anything  to  tell  the  Commission 
with  regard  to  these  noxious  vapours  that  we  have 
heard  of  ? — I  was  asked  to  come  to  state  what  I  had 
experienced  in  the  matter,  and  I  have  to  say  that  my 
wife  has  been  a  sufferer  from  the  bad  smells,  I  should 
think,  for  the  last  two  years  as  near  as  I  can  guess, 
and  during  the  last  three  months  she  has  been  very 
ill  and  the  doctor  said  that  the  smells  had  been  the 
principal  cause  of  her  illness,  not  the  main  cause, 
but  that  they  prolonged  her  illness,  she  was  obliged  to 
be  sent  away  and  soon  after  she  went  she  got  much 
better,  but  since  she  has  returned  she  has  had  similar 
feelings,  such  as  irritation  in  the  throat  and  a  blistered 
tongue,  and  she  has  not  been  able  to  eat"'anything 
scarcely,  her  appetite  has  been  very  bad.  The  house 
is  number  106,  New  Road,  it  is  a  private  house.  I 
took  the  house  about  two  years  ago  for  the  benefit 
of  my  wife  and  family,  but  since  they  have  been  there 
they  have  been  much  worse  than  they  were  at  the 
other  place. 

10.467.  When  you  took  that  house  was  it  about 
the  time  when  these  new  works  were  established  for 
the  manufacture  of  sulphate  of  ammonia  ? — It  was 
almost  at  the  same  time,  and  since  we  have  been  there 
we  have  sulFered  from  bad  smells. 

10.468.  How  long  ago  is  it  since  you  went  there  ? 
— It  was  two  years  last  September. 

10.469.  How  far  do  you  live  from  Messrs.  Wallace's 
works? — Our  private  house  is  within  100  yai-ds  of 
their  place. 

10.470.  At  the  time  you  took  it  had  you  any 
reason  to  believe  that  it  was  visited  by  these  vapours  ? 
—No. 

10.471.  Were  the  works  then  in  operation? — Yes, 
but  I  cannot  say  whether  they  were  manufacturing 
this  particular  kind  of  stuff  then. 

10.472.  You  do  not  know  the  exact  date  at  which 
that  commenced  ? — No  ;  my  wife  is  continually  com- 
plaining to  me  about  it.  The  doctor  says  she  will  never 
be  well  while  she  remains  there,  and  I  am  looking 
now  for  a  better  place.  I  am  answerable  for  the  rent 
up  to  next  September,  but  I  shall  not  be  able  to  stop 
there. 

10.473.  Your  own  health  has  not  suffered  has  it  ? 
— I  am  out  every  day  at  my  business. 

10.474.  Is  your  place  of  business  far  from  your 
private  residence  ? — No,  it  is  within  100  yards. 

10.475.  Do  you  feel  any  effect  of  the  vapours  there  ? 
— I  do  in  the  night  time  in  bed. 


Reynolds  examined. 

10.476.  That  is  to  say,  at  your  private  residence  ? — 
Yes. 

10.477.  But  do  you  feel  any  etfects  at  your  place 
of  business  ? — I  do  not  feel  much  there  ;  I  may  say 
that  it  does  not  affect  me  a  great  deal,  but  it  does 
more  or  less. 

10.478.  What  is  it  that  you  are  sensible  of  apart 
from  any  effect  upon  your  health,  do  you  taste  any- 
thing ? — It  causes  a  nasty  taste  and  dryness  in  the 
throat  when  I  get  up  in  the  morning. 

10.479.  Can  you  see  the  vapour? — Yes,  we  do ;  we 
see  it  sometimes  more  than  at  others.  We  see  it 
steaming  up  from  the  ventilator  in  front  of  the  house, 
there  is  one  just  in  front  of  the  house. 

10.480.  And  up  the  drain  ? — Yes  ;  sometimes  when 
I  go  home  at  night  it  is  very  bad. 

10.481.  Were  you  one  of  those  who  expected  to 
get  the  local  board  to  protect  you  ? — Yes,  I  moved  a 
little  in  the  matter. 

10.482.  Do  you  find  among  your  neighbours  a 
general  complaint  of  the  same  nuisance  ? — Yes,  and 
I  hear  a  good  deal  about  it  at  my  shop  from  cus- 
tomers coming  in ;  they  are  always  talking  to  me  about 
it  and  complaining. 

10.483.  {Earl  Percy.)  Do  you  think  that  the 
vapours  are  carried  further  because  they  are  con- 
ducted by  the  sewers  than  they  would  be  if  they  came 
direct  from  the  works  ? — I  do  not  know. 

10.484.  You  say  that  the  vapour  comes  up  from 
the  drains  and  not  direct  from  the  works  ? — Yes,  it 
does ;  it  comes  in  at  the  front  door. 

10.485.  {Mr.  Wilbraham  Egerton.)  Is  it  a  rotten 
egg  smell  ? — I  should  say  it  was.  I  do  not  know  how 
to  describe  it  in  any  other  way,  it  is  a  very  offensive 
smell. 

10.486.  Do  you  know  whether  Messrs.  Wallace  have 
ever  given  any  compensation  to  anyone  on  account 
of  complaints  that  have  been  made  ? — I  do  not  Icnow 
about  that,  I  am  not  one  to  complain  without  a  cause, 
but  there  is  great  cause  to  complain. 

10.487.  No  action  has  been  brought  against  Messrs. 
Wallace  I  suppose  ? — Not  that  I  know  of ;  I  know  that 
there  is  something  pending. 

10.488.  There  are  actions  pending  at  present  ? — I 
believe  so. 

10.489.  {Admiral  Hornby.)  Did  you  say  how  long 
you  had  lived  in  this  neighbourhood  ? — Yes. 

1 0.490.  Was  your  wife  in  good  health  before  she 
came  there  ? — Yes. 

10.491.  It  is  only  since  she  has  suffered  from  the 
effects  of  these  vapours,  as  I  understand,  that  her  health 
has  given  way  ? — Yes,  j  ust  so. 


The  witness  withdrew. 


KOYAL  COMMISSION  ON  NOXIOUS  VAPOURS. 


403 
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10.492.  {Chairman.)  You  are  a  die-sinker  I  be- 
lieve ? — Yes. 

10.493.  Where  do  you  live  ? — 104,  New  Road. 

10.494.  HoTv  far  is  your  house  from  Messrs.  Wallace's 
works  ? — About  100  yards. 

10.495.  What  have  you  to  say  about  the  effect  of 
these  works  upon  you  ? — The  effect  is  the  same  on 
myself  and  the  whole  of  my  family  I  may  say.  When 
the  wind  lies  in  the  direction  from  the  works  to  my 
house  it  blows  the  fumes  from  the  shafts  and  they  get 
into  the  whole  of  the  house,  the  bedrooms  and  the 
bottom  rooms  as  well,  and  when  the  children  wake  in 
the  morning  they  complain  of  sore  throat,  the  young 
ones  who  have  not  the  sense  to  describe  a  sore  throat 
complain  of  a  pain  in  the  throat.  My  wife  and  myself 
experience  the  same  feeling. 

10.496.  How  long  have  you  lived  in  this  house  ? — 
I  have  lived  there  since  1850,  since  the  house  was 
built. 

10.497.  How  long  is  it  since  you  first  began  to  be 
sensible  of  these  offensive  vapours  ? — It  was  in  the 
autumn  of  1875  that  we  first  experienced  the  annoy- 
ance, it  was  very  great  then. 

10.498.  Were  you  aware  at  that  time  of  any  changes 
going  on  in  Messrs.  Wallace's  works  ?— Yes. 

10.499.  Was  it  at  the  time  when  those  changes  were 
taking  place  that  you  began  to  feel  these  bad  effects  ? — 
Yes. 

10.500.  Are  there  any  other  works  besides  Messrs. 
Wallace's  woi'ks  in  the  neighbourhood  ? — Tes,  there  is 
a  saltpetre  works  between  my  house  and  Messrs. 
Wallace's  works. 

10.501.  How  long  have  they  been  there  ? — Eight,  or 
10,  or  12  years. 

10.502.  Have  you  suffered  from  them  at  all  ?— No. 

10.503.  It  has  only  been  within  the  last  two  years 
that  you  have  suffered  ? — Yes,  that  is  all. 


10.504.  Were  there  any  offensive-  Tapours  of  any 
sort  before  the  autumn  of'  1875  ? — Nothing  calling 
for  any  complaint,  but  if  you  passed  by  at  any  time  the 
vitriol  would  make  you  cough  very  severely. 

10.505.  But  it  was  not  so  injurious  as  to  cause  any 
complaint  to  be  made  ? — No,  we  never  had  cause  to 
complain  before.  I  may  say  that  the  injury  to  me 
personally  will  be  very  serious.  I  have  spent  a  great 
deal  of  money  in  buying  the  house  I  am  living  in,  and 
I  shall  be  compelled  to  leave  it  if  this  nuisance  con- 
tinues. 

10.506.  Have  you  heard  similar  complaints  from 
your  neighbours  ? — Yes. 

10.507.  {Earl  Percy.)  Have  you  reason  to  think 
that  the  value  of  your  house  will  be  depreciated  by  this 
state  of  things  ? — Yes,  I  have  every  reason  to  believe 
so.    I  could  not  let  it  to  anyone. 

10.508.  Do  you  know  of  any  falling  off  that  there  is 
in  the  price  of  houses  in  that  neighbourhood  ?  —No, 
I  cannot  say  that  I  know  that  ;  but  at  present  I  know 
of  three  shops  that  are  entirely  closed  and  which 
cannot  be  inhabited  on  that  account.  I  do  not  know 
that  houses  have  ever  been  attempted  to  be  sold  since 
this  nuisance  first  commenced.  I  should  think  it  would 
depreciate  the  value  of  them  very  much. 

10.509.  {Mr.  Wilbraham  Egerton.)  Have  any 
houses  been  sold  lately  in  that  neighbourhood  ? — Not 
to  my  knowledge. 

10.510.  Do  you  know  any  of  the  workmen  that  are 
engaged  on  the  works  themselves  ?  -  Not  personally, 
but  I  know  them  by  sight  from  passing  my  house. 

10.511.  Have  you  heard  any  complaints  from  them  ? 
—No  . 

10,5)2.  Have  any  steps  been  taken  to  bring  the 
matter  before  the  local  board  ? — Yes,  I  have  written 
several  letters  on  my  own  account  complaining  of  the 
nuisance. 


Mr. 

G.  Trevett. 
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The  witness  withdrew. 


Mr.  Hugh  Wallace  examined. 


10.513.  {Chairman.)  You  are  Mr.  Hugh  Wallace, 
the  owner  of  the  chemical  works  at  Battersea  ? — 
Yes. 

10.514.  Will  you  describe  the  nature  of  those 
-works  ? — May  I  ask  whether  you  wish  me  to  explain 
the  differeirt  kinds  of  manufactures  carried  on  ? 

10.515.  Yes,  if  you  please,  first  of  all  ? — The  works 
have  been  established  there  for  some  60  or  70  years. 
At  that  time  there  were  no  houses,  it  was  called 
Battersea  Fields,  and  was  to  a  very  large  extent  utterly 
unoccupied,  there  were  no  houses  there  at  all.  At 
that  time  they  manufactured  principally  sulphuric  acid, 
and  afterwards  there  was  added  the  manufacture  of 
other  materials. 

10.516.  When  was  the  subsequent  period  of  which 
you  speak  ? — Perhaps  about  10  or  12  years  ago. 

10.517.  What  other  materials  did  youthen  manu- 
factui-e  ? — We  manufactured  nitric  acid,  and  gradually 
added  other  manufactures  to  that. 

10.518.  By  that  time  T  suppose  there  was  a  con- 
siderable population  who  had  established  themselves 
around  your  works  ? — There  was  not  any  considerable 
population  12  or  15  years  ago. 

10.519.  When  did  the  population  begin  to  arise  ? — 
The  population  has  gradually  increased,  but  princi- 
pally within  the  last  two  or  three  years,  and  then  there 
was  added  the  manufacture  of  acetic  acid. 

10.520.  When  was  that  manufacture  introduced  ? — • 
It  was  perhaps  three  or  four  years  ago.  I  wish  to  be 
understood  as  not  now  speaking  with  absolute  ac- 
curacy. I  am  putting  it  in  genei-al  terms  according  to 
the  best  of  my  recollection.  Then  about  two  years 
ago,  as  the  Commissioners  have  heard,  I  commenced 
to  manufacture  sulphate  of  ammonia  ;  I  think  it  right 
to  state  that  frankly.  I  did  commence  the  manufac- 
ture of  sulphate  of  ammonia,  and  I  have  continued  its 
manufacture  from  that  time  up  to  the  present  time. 
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10.521.  Had  there  been  any  complaints  made  to  you 
previously  to  the  establishment  of  this  last-mentioned 
manufacture  ? — Frequent  complaints  were  made  with 
regard  to  it  when  we  first  started,  for  the  purposes  of 
making  alterations  and  other  things,  and  the  works 
are  now  very  large,  in  fact,  I  have  rebuilt  the  whole  of 
the  works  myself.  The  nature  of  the  complaints  was 
simply  that  occasional  vapours  escaped  from  the  works 
and  tlmt  they  would  produce  coughing  or  something 
of  that  kind  in  passing  the  works  occasionally. 
Perhaps  those  complaints  came  from  parties  passing 
the  works,  and  in  the  course  of  three  months,  or  six 
months,  or  it  might  have  been  1 2  mouths,  we  should 
not  hear  anything  of  it  at  all. 

10.522.  You  are  speaking  of  the  time  before  the 
establishment  of  these  last  works  ? — Yes. 

10.523.  Up  to  that  time  did  you  do  anything  in 
order  to  meet  the  complaints  and  objections  of  the 
people  ? — If  I  may  be  permitted  to  say  so,  I  had 
recourse  to  the  most  scientific  forms  I  could  possibly 
secure  for  the  purpose  of  preventing  this  escape  of 
which  complaints  were  made. 

10.524.  It  appears  from  the  evidence  that  has  been 
given  to  day  that  your  efforts  were  so  entirely  suc- 
cessful that  no  serious  dissatisfaction  or  inconvenience 
was  felt  by  the  inhabitants,  but  since  that  time  have 
the  complaints  been  of  the  same  character  as  those 
you  have  described  as  having  been  made  previously  to 
1875  ? — I  think  I  may  frankly  say  that  the  complaints 
have  been  much  more  frequent  within  the  last  two 
years,  or  perhaps  I  might  say  for  the  first  six  months 
of  my  commencing  the  manufacture,  simply  because 
in  the  application  of  the  machinery,  as  I  suppose  you 
will  be  all  aware,  it  is  not  a  very  easy  matter,  where 
there  is  a  large  manufacture  going  on,  to  ndppt  the 
machinery  all  at  once  to  the  particular  uses  or  which 
it  is  intended. 
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H.  Wallace. 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


Mr.  10,525.  Do  you  mean  by  that  last  statement  that 

H.  Wallace,    those  evil  effects  which  have  previously  existed  are 

  not  likely  to  be  continued  ? — Most  certainly.   I  should 

22  Mar.  1877.  very  glad  and  exceedingly  pleased  that  some  parties 
appointed  by  this  Commission  or  some  scientific  per- 
sons w^ould  take  the  trouble  to  visit  my  works  and 
inspect  them. 

10.526.  Are  you  confident,  when  you  have  been 
able  to  complete  the  changes  that  you  have  in  hand 
now,  that  your  works  will  be  as  little  olFensive  as  they 
were  before  1875  ? — I  have  no  doubt  upon  that  sub- 
ject at  all,  and  I  have  the  highest  scientific  evidence 
to  prove  it. 

10.527.  To  prove  what  it  is  to  be,  not  what  it  has 
been  or  is  ? — Yes.  I  take  it  upon  myself  to  say  that 
I  have  had  no  complaints  myself.  I  have  heard  of 
none  for  the  last  three  months,  certainly  to  my  know- 
ledge, with  the  exception  of  one  man  who  lives  next 
door,  and  who  closed  up  the  two  shops  to  which 
reference  has  been  made,  and  as  to  which  1  could  give 
other  evidence  if  it  was  necessary,  but  it  will  come 
out  afterwards. 

10.528.  Are  you  not  aware  of  a  complaint  that  has 
taken  a  very  practical  form  in  your  case ;  has  not  an 
action  been  brought  against  you  ? — There  has  been  an 
action  brought  against  me,  or  is  now  pending  on  the 
part  of  the  local  board  for  the  purpose  of  reducing 
or  abating  the  nuisance,  as  it  is  called,  but  that  has 
been  ^oing  on  now  for  quite  six  months  or  more. 

10.529.  Can  you  state  positively  at  this  .moment 
that  those  causes  of  complaint  which  you  admit  to 
have  existed  up  to  six  months  ago  are  no  longer  in 
existence? — I  should  like  to  quahfy  that  by  saying 
that  it  has  been  gradual  ;  that  there  were  some  com- 
plaints I  am  prepared  to  admit,  but  undoubtedly 
I  have  been  gradually  bringing  to  bear  machinery 
and  appliances  for  the  purpose  of  making  it  even 
better  than  it  was  before  the  manufacture  of  sul- 
phate of  ammonia;  but  I  say  that  at  the  present 
time  there  is  nothing  of  wliich  there  could  be  any 
just  complaint,  and  I  have  not  a  doubt  but  that  I 
shall  be  able  to  sustain  that  when  the  time  comes  with 
regard  to  the  pending  action.  I  should  like  to  say  a 
few  words  with  regard  to  one  or  two  complaints  that 
have  been  made  about  personal  illness.  I  have  myself 
a  very  large  family  and  I  have  resided  in  the  centre  of 
the  works  myself  for  the  last  12  or  J  5  years,  and 
there  could  not  be  a  more  healthy  family.  We  have 
lived  there  and  slept  there.  Most  undoubtedly  the 
complaints  with  regard  to  ill  health  I  take  to  have 
originated  altogether  from  other  causes  than  those 
appertaining  to  the  works.  Further,  I  may  say  on 
this  topic  that  I  am  now  paying  between  7,000^.  and 
10,000/.  a  year  in  wages,  and  of  course  I  have  a  very 
large  number  of  men  employed  in  the  works.  I  do 
not  believe  it  will  be  possible  to  find  a  healthier  set  of 
men  employed  in  any  works  in  London,  and  I  should 
have  been  glad,  and  should  be  now  very  glad  to 
produce  before  the  Commissioners  some  of  the  men 
who  are  not  only  presently  employed  by  me,  but  who 
have  been  in  the  works  for  the  last  10  or  20  years  up 
till  very  recently  and  who  know  everything  about  the 
matter,  and  I  think  I  could  show  from  those  men 
that  more  healthy  men  could  not  be  found. 

10.530.  If  it  has  been  stated  in  evidence  that  one 
of  your  workmen,  or  a  workman  in  your  neighbour- 
hood, was  killed,  and  several  others,  four,  I  tliink,  at 
the  same  time  very  seriously  injured  by  inhaling  the 
vapours  escaping  from  the  drains  in  connection  with 
your  works,  might  it  not  be  expected  that  persons  at 
a  distance,  though  not  subject  to  such  serious  injury, 
at  the  same  time  might  have  their  health  affected ;  is 
it  not  a  reasonable  conclusion  ? — It  is  an  utter  mis- 
representation to  say  that  men  connected  with  my 
works  were  subject  either  to  this  ailment  or  to  that, 
and  as  to  fatal  results,  there  have  not  been  any  at 
all. 

10.531.  It  was  not  a  question  of  ailment,  it  was  a 
case  of  some  men  opening  a  drain  and  three  or  four  of 
the  workmen  connected  with  your  works  were  affected 
in  the  manner  which  I  have  just  described  ? — I  should 


like  to  say  that  so  far  as  those  men  were  concerned, 
that  that  sewer  had  been  kept  in  a  most  improper 
state.  The  fact  is  that  since  its  formation,  and  I  am 
in  a  position  to  prove  it,  the  sewer  never  had  been 
cleaned  out,  and  that  the  men  who  entered  it,  entered 
it  at  a  time  when  it  was  not  fit  for  them  to  enter  it, 
and  all  that  has  been  said  with  reference  to  that 
inquest  I  am  in  a  position  to  prove  was  not  the  fact. 
If  you  have  seen  the  verdict  in  reference  to  that  case 
I  can  prove,  and  will  be  able  to  prove,  I  have  not  the 
slightest  doubt  successfully,  that  everything  that  took 
place  in  connection  with  it  must  have  been  derived 
from  other  sources,  and  had  nothing  to  do  with  my 
works  at  all.  If  you  will  allow  me  to  say  this,  I  should 
like  to  get  this  fairly  before  you,  that  so  far  from  its 
having  resulted  from  my  works,  for  1 1  days  before 
the  accident,  and  for  about  a  fortnight  after  the  acci- 
dent, of  which  so  much  has  been  said,  the  works  were 
entirely  stopped,  and  nothing  whatever  was  going 
from  them  into  the  sewer  at  the  time,  nor  had  been 
for  a  fortnight  before  the  accident. 

10.532.  The  finding  of  the  jury  cei-tainly  incrimi- 
nated the  local  board,  but  the  evidence  given  here 
seems  to  say  that  if  the  local  board  had  done  their 
duty  those  people  might  have  escaped  the  injuries 
that  they  received,  but  that  the  immediate  cause  of 
the  injuries  was  the  matter  that  proceeded  from  your 
works,  whatever  it  was.  That  I  understand  you  to 
deny  ? — I  deny  it,  but  I  should  like  to  say  this,  which 
I  think  is  very  important  for  the  Commissioners  to 
know.  Since  the  inquest  at  the  instance  of  the  local 
board  the  road  has  been  taken  up  at  three  or  four 
different  places  for  the  purpose  of  seeing  what  kind  of 
deposits  have  been  made  in  the  sewer  from  my  works, 
and  I  think  that,  when  the  present  indictment  hanging 
over  me  comes  on,  it  will  be  proved  to  the  satisfac- 
tion of  all  parties  that  the  local  authorities  are  them- 
selves satisfied  that  that  which  was  attributed  to  my 
place  did  not  come  from  my  works  at  all. 

10.533.  You  have  admitted  the  existence  up  to  a 
very  recent  period  of  a  nuisance  : — what  was  the  cause 
of  that  nuifance  ? — I  do  not  admit  it  in  the  sense  of 
what  may  be  fairly  called  a  nuisance  at  all,  and  I 
think  I  have  the  best  evidence  of  that  on  the  part  of 
the  ofiBcers  of  the  local  board. 

10.534.  I  am  not  talking  about  the  drains  now,  but 
the  effects  of  the  vapours  upon  the  inhabitants.  I 
understood  you  to  say  that  you  admitted  that  since 
the  commencement  of  these  works  up  to  the  last  six 
months  there  were  occasionally  at  least  just  causes 
of  complaint  amongst  the  inhabitants  ;  did  you  not 
state  that  ? — Perhaps  I  did,  but  I  am  exceedingly 
anxious  to  give  no  evidence  that  will  not  be  sustained 
by  evidence  elsewhere.  I  am  prepared  to  say  if  it 
is  put  down  to  the  form  of  what  may  be  called  a 
public  nuisance  that  I  do  not  think  there  is  anything 
to  support  it. 

10.535.  I  understood  you  to  admit  the  existence  of 
a  nuisance,  but  to  say  that  it  was  transitory  and  that 
it  was  the  result  of  changes  going  on  in  your  works, 
and  that  it  could  not  be  stopped  at  once,  but  that  you 
had  effectually  stopped  it,  or  hoped  in  a  short  time 
to  put  the  woi'ks  into  a  better  condition  than  they 
were  with  reference  to  the  comfort  and  health  of  the 
neighbourhood  ? — That  would  be  overstating  what 
I  intended  to  convey. 

10.536.  Then  will  you  be  good  enough  to  state  it 
again  ? — What  1  intended  to  convey  was,  that  there 
were  considerable  vapours  coming  from  my  works  of 
which  there  might  be  justly  some  slight  complaint, 
but  that  there  never  would  have  been  complaints  but 
for  what  I  may  think  I  may  fairly  term  the  animus 
of  a  few  persons  around  my  place,  for  reasons  which  I 
will  be  able  to  bring  out  elsewhere. 

10.537.  Why  was  it  that  up  to  the  last  two  years 
no  public  action  was  taken,  and  that  since  the  last 
two  years  appeals  have  been  made  both  to  the  local 
board  of  health  and  to  tiie  Metropolitan  Board  of 
Works,  if  no  nuisance  existed  ? — I  have  my  own  views 
as  to  why  it  was,  which  will  have  to  come  out  after- 
wards, but  which  1  cannot  state  with  propriety  here. 
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10.538.  I  understand  you  to  attribute  the  complaint 
to  personal  motives  ? — Very  largely  to  personal  motives, 
beyond  what  I  have  stated  that  occasionally  there 
may  have  been  vapours  which  in  passing  out  of  the 
way  parties  meet. 

10.539.  You  stated  that  that  had  been  the  case 
befoi'e  the  year  1875,  do  you  think  that  there  was 
no  more  cause  of  complaint  before  1875  than  there 
has  been  since  ? — I  think  there  has  been  rather  more 
cause  of  complaint  since  the  introduction  of  this  new 
manufacture,  arising  fi'om  the  impossibility  for  a 
time  of  the  application  of  the  machinery  to  its  proper 
purposes.  During  that  time  there  were  grounds  for 
general  complaint,  but  since  then  certainly  not,  and 
they  were  not  grounds  such  as,  except  from  personal 
motives,  would  ever  have  been  brought  forward  by 
the  inhabitants. 

10.540.  (Earl  Percy.^  You  attribute  the  nuisance 
which  you  admit  to  a  certain  extent  to  have  been 
caused  during  the  last  two  years,  to  the  difficulty  of 
being  unable  to  adapt  your  machinery  to  your  new 
manufacture  ? — I  do. 

10.541.  Do  you  not  think  that  that  is  rather  a 
reason  against  a  manufacture  of  this  sort  being  com- 
menced in  a  populous  district  ? — No  ;  I  think  not.  I 
considered  that  I  was  justified  in  commencing  it,  and 
from  the  scientific  appliances  and  advice  which  I  was 
able  to  bring  to  bear  upon  the  manufacture  I  had 
reason  to  believe  that  it  could  be  carried  on,  and  it  has 
been  carried  on  in  such  a  way  as  not  to  produce 
ground  for  any  serious  complaint. 

10.542.  Then  your  answer  should  rather  have  been, 
should  it  not,  that  there  was  cause  for  complaint,  but 
not  for  serious  complaint? — Yes  ;  I  think  I  have  said 
so,  not  such  complaints  as,  but  from  personal  motives, 
would  not  have  been  made. 

10.543.  Do  you  not  think  it  is  uuadvisable  for  a 
manufacturer  to  start  a  manufacture  in  a  populous 
district  which  he  knows  must  be  a  cause  of  complaint 
for  a  certain  time  after  it  is  started,  and  until  the 
machinery  is  in  pi'oper  working  order  ? — In  the  first 
place,  I  do  not  know  that  it  would  be  a  cause  of  com- 
plaint. I  do  not  know  that  it  was  a  just  cause  of 
complaint  to  any  considerable  extent.  I  had  reason 
to  believe  before  I  commenced  it  that  it  could  be 
carried  on,  and  everything  since  has  proved  that  it  can 
be  carried  on,  of  which  1  have  not  a  shadow  of  doubt 
without  the  slightest  reason  for  complaint  on  the  part 
of  anybody. 

10.544.  Who  is  bringing  this  indictment  against 
you  ? —  The  local  board  of  works.  This  was  the 
nature  of  the  indictment.  The  resolution  of  the  local 
board  of  works  was  passed  to  the  effect  that  I  should 
be  required  to  abate  the  nuisance  then  existing,  that  is 
the  simple  state  of  it  at  the  present  time.  That  Avas 
passed  six  months  ago.  I  am  not  quite  sure  exactly, 
but  it  has  been  going  on  since  the  complaints  were 
made  to  the  local  board  by  the  parties  v/ho  have 
appeared  here  to-day  ;  they  took  action  in  it,  and  the 
result  of  that  is,  that  now  they  have  brought  an  in- 
dictment against  me  to  abate  the  nuisance. 

10.545.  Surely  if  they  are  going  on  with  their 
action  they  must  be  of  opinion  that  you  have  not 
abated  the  nuisance  ? — I  do  not  think  so.  I  think 
that  having  commenced  it  they  have  no  choice  but  to 
go  on  with  it ;  they  could  abandon  it,  but  they  have 
not  got  it  to  trial  yet.  What  the  result  will  be  when 
the  trial  comes  on  I  do  not  know,  but  I  think  if  an 
application  were  made  either  to  the  inspector  of  nui- 
sances or  to  the  medical  officers,  or  to  other  parties 
about  the  place  now,  that  any  one  of  them  would 
certify  that  there  was  no  ground  for  complaint. 

10.546.  Does  not  it  appear  probable  that  the  board 
would  hardly  go  to  the  expense  of  an  action  if  their 
own  inspector  could  tell  them  that  there  was  no 
nuisance  ? — I  may  say  simply  as  to  that  that  T  am  not 
prepared  to  say  what  they  are  doing.  There  are  no 
complaints  before  the  local  board  at  the  present  time, 
nor  have  there  been  any  complaints  for  some  con- 
siderable time.  I  may  say  that  I  am  a  member  of  the 
local  board,  and  consequently  after  what  has  taken 
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place  I  thought  it  necessary  to  absent  myself  from  the  j^,. 
local  board  whilst  this  is  going  on.  H.  Wallace. 

10.547.  One  witness,,  spoke  of  the  vapours  coming   

up  the  drains  in  front  of  his  house  ;  do  you  deny  that  '^77. 
vapour  has  come  from  your  works  at  any  time  ? — 
Again,  I  want  to  speak  frankly  upon  the  subject.  I 
think  that  what  has  produced  this  vapour  is  the 
effluent  waters  from  my  works.  At  that  time  they 
went  in  at  a  higher  temperature  than  what  I  should 
have  liked  them  to  go  in  at,  and  the  effluent  waters 
going  into  the  sewer  at  the  higher  temperature  exer- 
cised an  influence  in  stirring  up  the  sewage  itself  in 
that  way.  It  was  not  actually  what  passed  from  my 
works,  but  it  was  the  action  of  the  hot  water  upon  the 
sewage  itself  that  produced  this  stink  to  which  refer- 
ence has  been  made.  That  such  a  thing  sometime? 
might  occur  I  think  is  quite  likely. 

10.548.  What  kind  of  sewer  is  it  from  which  fumes 
can  come  up  in  front  of  a  man's  door  ? — I  say  it  was 
steam,  not  fumes  in  the  ordinary  sense  of  the  word, 
and  I  think  that  will  be  admitted  when  the  matter 
comes  before  the  medical  officer. 

10.549.  (Mr.  Wilbraham  Egerton.)  How  came  you 
in  the  first  instance  to  start  the  manufacture  of  sul- 
phate of  ammonia ;  had  you  any  connection  with  gas 
works  ? — I  was  not  at  all  connected  with  gas  works. 

10.550.  What  induced  you  to  commence  the  manu- 
facture of  sulphate  of  ammonia  ? — What  induced  me 
to  manufacture  sulphate  of  ammonia  was  that  I  had 
introduced  a  great  many  additional  manufactures  ;  and 
was  gradually  extending  the  business  in  every  possible 
form,  as  any  manufacturer  would  do  according  to  the 
best  of  his  ability.  The  way  in  which  it  came  about 
was  this  :  A  firm  in  the  City  entered  into  a  contract 
with  the  London  Gas  Works,  and  they  applied  to  me 
for  a  piece  of  my  ground,  some  three  or  four  acres ; 
they  applied  to  me  to  let  them  have  a  piece  of  my 
ground  for  this  manufacture.  This  I  agreed  to  do,  and 
after  a  time  the  firm  in  the  City  made  some  arrange- 
ment with  the  London  Gas  Works  to  lay  down  pipes  to 
convey  the  ammoniacal  liquor  to  the  manufactory. 
After  this  was  done  I  began  to  feel  that  I  should  not 
have  sufficient  control  over  the  manufacture  myself, 
and  some  five  or  six  months  afterwards,  when  they 
were  considering  about  completing  their  works,  I 
Ijegan  to  feel  somewhat  anxious  lest  it  should  be  so 
manufactured,  from  what  I  had  heard  of  the  manufac- 
ture of  it  elsewhere,  as  to  become  a  kind  of  nuisance. 
I  determined  under  those  circumstances  to  make  a  con- 
tract with  the  parties  who  had  originally  entered  into 
the  contract  in  order  to  sell  to  me  their  benefit  in  it, 
and  that  1  should  have  the  works  under  my  own  con- 
trol. That  was  the  way  in  which  I  became  connected 
with  the  manufacture  of  sulphate  of  ammonia. 

10.551.  At  the  time  of  the  imperfect  condition  of 
the  manufacture,  when  you  admit  that  the  best  process 
was  not  used,  had  you  the  management  of  it,  or  was 
that  previously  to  your  having  the  management  of 
it  ? — The  machinery  was  laid  down  hy  the  direction 
and  under  the  control  of  the  usual  contractors.  I  may 
say  that  from  the  first  the  machinery  and  appliances 
were  under  the  direction  and  control  of  the  parties 
who  took  the  original  contract,  but  the  original 
machinery  before  it  happened  to  come  into  operation 
came  under  my  control. 

10.552.  Do  you  mean  that  to  a  certain  extent  you 
were  not  responsible  for  the  machinery  which  you 
found  there  ;  that  is  to  say,  you  took  the  plant  as  it 
stood  and  commenced  working  machinery  which  you 
yourself  had  not  designed  ? — Quite  so. 

10.553.  How  long  after  you  took  it  in  hand  did  you 
find  it  was  faulty  and  begin  to  make  improvements 
such  as  you  have  mentioned  ? — I  think  1  might  say 
almost  immediately  I  found  it  necessary  to  make 
improvements  ;  it  was  only  when  I  could  not  get  the 
ttiing  to  do  exactly  as  I  Avished  that  I  immediately 
began  to  bring  other  appliances  into  play  and  to  use 
scientific  skill,  but  as  you  know  it  is  a  very  difficult 
thing  to  apply  such  machinery. 

10.554.  Have  your  works  ever  been  placed  under 
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inspection  ? — They  have  been  constantly  under  inspec- 
tion. 

10.555.  Have  your  sulphate  of  ammonia  works  been 
placed  under  Government  inspection  ? — No.  What  I 
mean  by  inspection  is  this,  that  my  works  are  open  at 
all  times,  and  have  been  open  at  all  times,  to  the 
inspector  of  nuisances,  to  the  medical  olRcer,  and  to 
the  several  members  of  the  board  of  works  ;  besides 
that,  it  has  been  under  the  inspection  of  Mr.  Keates. 
I  know  as  a  matter  of  fact  that  sometimes  Mr.  Keates, 
wlio  is  inspector  and  chemist  to  the  Metropolitan  Board 
of  Works,  has  come  occasionally,  whether  he  was 
officially  doing  it  I  cannot  say,  but  in  that  case  I  was 
under  the  inspection  of  the  Metropolitan  Board. 

10.556.  Do  you  object  to  being  placed  under 
Government  inspection  ?  —  Certainly  I  do  not ;  I 
should  court  it. 

10.557.  If  you  had  been  under  Govei-nment  in- 
spection would  you  have  been  allowed  to  carry  on 
your  works  as  well  under  the  imperfect  appliances 
you  had,  as  with  more  perfect  appliances,  thereby 
])roducing  a  nuisance,  or  a  qualified  nuisance,  to  the 
neighbourhood  ? — Yes,  I  should  say  that  if  I  had  been 
under  Government  inspection  I  believe  that  this 
trouble  and  this  constant  agitation  that  has  been 
going  on  would  not  have  taken  place  at  all,  and  I  am 
fortified  in  that  by  this.  I  think  Dr.  Ballard,  who  is 
connected  with  the  Local  Government  Board  in  some 
ibrm  or  other,  himself  came  to  our  works.  I  did  not 
know  him  at  the  time,  and  without  knowing  who  be 
was  he  asked  me  if  I  had  any  objection  to  let  him  see 
the  works ;  he  said  he  had  been  accustomed  to  this 
kind  of  work,  and  then  he  told  me  who  he  was,  and 
he  said,  after  having  examined  the  works,  that  which 
I  think  he  will  say  now. 

10.558.  When  did  he  examine  the  works  ? — It  was 
just  at  the  time  that  the  complaint  was  going  on.  I 
had  reason  to  believe  that  he  was  requested  to  do  so, 
either  by  the  Metropolitan  Board  or  the  local  board. 

10.559.  {Chairman.)  Did  this  occur  last  year  or 
the  year  before  ? — Last  year,  and  his  statement  was 
to  me  that  he  considered  the  manner  in  which  I  was 
carrying  out  the  details  of  the  manufacture  was 
certainly  superior  to  the  manner  in  which  they  were 
conducted  in  the  east  end  of  London,  and  that  the 
appliances  were  of  a  very  superior  character.  That 
was  his  account. 

10.560.  Are  the  Commissioners  to  understand  you 
to  say  that  you  have  taken  means  to  prevent  all  escape 
of  sulphuretted  hydrogen  into  the  atmosphere  ? — I 
have. 

10.561.  {Professor  Abel.)  The  improvements  which 
you  have  made  within  the  last  six  months  have  been 
specially  directed  to  preventing  altogether  the  escape 
of  sulphuretted  hydrogen  ? — -They  have  been  directed 
towards  the  escape  of  the  hydrogen,  to  prevent  it 
altogether,  but  other  things  as  well. 

10.562.  However,  that  is  one  object  that  you  have 
had  in  view  ? — It  is  one  principal  object  I  have  had 
in  view. 

10.563.  Previously  to  the  last  six  months  there 
were  occasional  escapes  of  sulphuretted  hydrogen  ? — 
It  would  be  wrong  for  me  to  say  that  there  were  not 
occasional  escapes  of  sulphuretted  hydrogen,  but  they 
were  to  a  very  small  extent  indeed, 

10.564.  The  plant  which  was  put  up  for  the  manu- 
facture of  sulphate  of  ammonia  was  quite  new  at  the 
time  of  the  establishment  of  the  work,  was  it  not  ? — 
It  was  quite  new. 

10.565.  Should  you  not  say,  therefore,  that  the 
appliances  for  the  prevention  of  the  escape  of  gas 
should  have  been  efficient  to  prevent  it  ? — I  should 
say  that  they  should  have  been  efficient. 

10.566.  Will  you  kindly  describe  the  nature  of  this 
arrangement  to  which  you  have  referred  for  pre- 
venting the  escape  of  the  gas  ? — The  nature  of  the 
arrangement  was  that  the  sulphuretted  hydrogen  was 
made  to  pass  through  where  the  salt  is  made,  through 
the  pipes.  We  had  four  large  fires  or  furnaces,  into 
which  this  sulphuretted  hydrogen  passed,  where  it 
was  supposed  to  be  efEectuaUy  consumed,  so  that  before 


it  passed  into  the  shaft  at  all  no  sulphuretted  hydro- 
gen whatever  ever  passed  into  the  sewer. 

10.567.  Where  did  the  escape  occur  ? — Any  escape 
of  sulphuretted  hydrogen  was  through  the  shaft ;  it 
must  have  been  so, 

10.568.  I  understand  you  to  say  that  if  it  passed 
through  the  shaft  it  must  of  necessity  have  passed 
through  the  fires  ? — Yes,  decidedly  ;  from  the  pipes 
into  the  four  fires,  and  there  it  was  consumed,  as  I 
understood,  and  then  it  passed  up  the  shaft, 

10.569.  Not  as  sulphuretted  hydrogen  ? — No, 

10.570.  But  as  sulphurous  acid  ? — There  might  be 
a  slight  amount  of  sulphurous  acid,  but  it  is  principally 
steam. 

10.571.  You  are  acquainted  with  the  nature  of  the 
chemical  change  that  goes  on  when  the  sulphuretted 
hydrogen  has  passed  into  the  fires,  are  you  ? — I  am. 

10.572.  The  sulphuretted  hydrogen  would  be  entirely 
converted  into  sulphurous  acid  and  steam,  would  it 
not  ? — It  would. 

10.573.  And  in  that  Avay  no  sulphuretted  hydrogen 
could  escape  up  the  shaft  ? — I  should  say  that  none 
ought  to  have  escaped. 

10.574.  Then  in  point  of  fact  some  part  must  have 
been  passed  into  the  shaft  without  passing  through 
the  fires? — A  part  could  pass  into  the  shaft  without 
passing  through  the  fires. 

10.575.  Then  how  could  there  be  an  escape  of 
sulphuretted  hydrogen  up  through  the  shaft  ? — That  I 
cannot  tell ;  when  I  say  I  cannot  tell  I  should  say 
that  the  only  way  in  which  it  may  have  been  possible 
was  that  the  fires  might  not  have  effectually  destroyed 
it  or  converted  it  into  sulphurous  gases. 

10.576.  That  is  to  say,  the  arrangements  for  passing 
it  into  the  fires  were  not  efficient  ? — They  were  not  so 
perfect  then  as  I  believe  they  are  now. 

10.577.  Were  there  any  other  sources  of  escape  of 
sulphuretted  hydrogen  at  any  time  from  the  plant  ? — 
There  might  have  been,  and  possibly  there  were  occa- 
sional leakages  in  the  works  themselves,  but  which 
never  could  have,  as  far  as  it  passed  from  the  works, 
become  a  nuisance  in  any  sense  to  the  neighbourhood ; 
that  there  were  occasionally  slight  escapes  of  sulphu- 
retted hydrogen  from  the  works  I  think  there  is  no 
doubt. 

10.578.  Your  attention  has  been  directed  I  suppose 
to  the  prevention  of  those  occasional  slight  escapes  ? — 
Yes,  altogether. 

10.579.  Can  you  say  how  you  will  prevent  those 
escapes  altogether  ? — The  means  that  we  have  had 
recourse  to  to  prevent  the  escape  altogether  are  various, 
the  principal  being  the  condensation  of  the  steam  and 
the  sulphuretted  hydrogen  by  means  of  pipes  laid 
circuitously,  for  the  purpose  of  reducing  the  steam, 
and  the  condensing  by  the  process,  so  as  to  enable  us 
more  effectually  to  destroy  or  reconvert  the  sulphu- 
retted hydrogen  passing  through  the  fires ;  in  fact  it  is 
condensation  of  the  water  so  that  the  sulphuretted 
hydrogen  may  burn  properly  in  the  fires  on  the  one 
hand  and  passing  it  through  the  fires  on  the  other. 
Those  are  the  two  means  we  have  had  recourse  to 
principally, 

10.580.  Yon  propose  to  condense  so  much  sulphu- 
retted hydrogen,  that  is  to  say,  condense  the  water,  and 
thus  to  absorb  as  much  sulphuretted  hydrogen  by  con- 
densation as  you  can,  and  pass  what  is  not  thus  con- 
densed into  the  fires  ? — Yes, 

10.581.  How  do  you  pi'opose  to  deal  with  the 
solution  of  sulphuretted  hydrogen  which  you  obtain 
so  as  to  prevent  any  nuisance  arising? — The  way  in 
which  we  have  arranged  for  that  is  this.  We  return 
all  that  is  condensed  back  again  into  what  I  call  our 
lime  tanks,  for  the  purpose  of  stiU  further  taking  the 
sulphuretted  hydrogen  from  it,  and  then  it  passes 
back  again  through  the  same  course,  i.e.,  the  satmotor, 
and  on  to  the  fires. 

10.582.  Do  you  propose  to  fix  the  suljDhur  so  far  as 
you  can  by  lime  ? — No. 

10.583.  You  have  a  certain  amount  of  efltluent  water 
passing  into  the  drains  ? — Yes, 

10.584.  What  is  the  nature  of  that  effluent  water  ? 
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— The  nature  of  it  is  this,  that  it  contains  a  trace  of 
ammonia.  I  think  it  does,  but  principally  and  really 
it  is  the  water  with  which  we  cool  the  material  that 
comes  from  the  lime  tanks. 

10.585.  But  it  may  contain  a  little  ammonia  ? — I 
should  not  say  so,  it  ought  not,  we  have  a  tank  in 
which  we  test  a  considerable  amount  of  ammonia,  and 
it  is  infinitesinal. 

10.586.  It  is  never  acid,  is  it  ? — It  has  a  trace  of 
ammonia. 

10.587.  Is  that  occasional  or  general  ? — I  think  I 
cannot  say  that  it  does  not  generally  contain  a  trace  of 
ammonia,  as  far  as  I  know  it  does  always  contain  a 
sUght  trace  of  ammonia. 

10.588.  Then  it  is  never  acid  ? — No  ;  there  is  never 
the  slightest  trace  of  acid  in  it. 

10.589.  I  suppose  under  your  contract  to  take  the 
gas  Hquor  from  the  works  you  are  obliged  to  take  it 
as  it  is  delivered  to  you  continuously  ? — No, 

10.590.  Do  you  take  only  as  much  as  you  require  ? 
— Precisely. 

10.591.  But  suppose  for  any  reason  for  the  im- 
provement, as  you  suggest,  of  your  works,  you  stop 
for  a  short  time,  have  you  not  gas  liquor  delivered  to 
you  then  ? — No  ;  we  can  shut  it  off  when  we  think 
proper.  They  have  an  enormous  tank,  in  which  they 
collect  the  gases,  and  when  we  send  them  word  to 
turn  it  on  they  turn  the  liquor  on  to  us,  but  we  shut 
it  off  when  we  think  proper,  if  we  are  stopped. 

10.592.  Is  the  arrangement  such  at  the  works  where 
the  gas  liquor  is  being  continuously  produced,  and 
where  they  must  have  the  means  or  getting  rid  of 
it  continuously  that  you  may  take  it  how  you  please  ? 
— Yes,  practically  I  can  prove  that. 

10.593.  Has  it  never  occurred  that  you  have  had 
more  gas  liquor  to  deal  with  at  any  time  than  you 
could  deal  with  ? — Yes,  it  has. 

10.594.  How  do  you  dispose  of  it  when  such  a  case 
as  that  occurs  ? — We  have  sold  it,  I  can  prove  that 
we  have  sold  a  very  considerable  quantity  at  a  given 
time  on  the  very  grounds  I  have  slated,  and  1  am 
glad  that  jon  have  brought  that  out,  we  have  sold 
some  600/,  or  700/,  worth  of  it, 

10.595.  Have  you  a  large  reservoir  for  the  gas 
liquor  ? — No,  we  do  not  keep  a  reservoir  upon  our 
works,  but  the  gas  works  company  are  bound  to  keep 
the  gas  liquor  until  we  can  take  it  of  them.  If  they 
say  that  their  tanks  are  getting  full  we  are  bound 
tiien  immediately  to  order  the  sale  of  it,  whenever 
we  think  proper ;  that  is  the  course  we  pursue. 

10.596.  You  stated  just  now  that  it  has  occasionally 
happened  that  you  have  had  more  gas  liquor  upon 
the  premises  than  you  could  deal  with  at  one  time  ? 
— If  I  stated  so  it  is  an  impression  which  I  did  not 
intend  to  convey. 

10.597.  You  said  that  you  might  have  occasionally 
more  gas  liquor  upon  the  premises  than  you  could 
deal  with,  did  you  not  ? — No  ;  I  should  have  stated 
that  we  have  a  valve  which  we  can  turn  off.  When 
we  cannot  take  the  liquor  we  turn  that  valve  off  and 
then  the  gas  liquor  immediately  returns  back  to  the 
gas  tank,  nnd  we  have  never  had  a  single  ounce 
more  in  the  place.  If  I  conveyed  that  idea  I  have 
conveyed  something  wrong  altogether.  The  reason 
why  we  sell  it  is  this.  The  gas  company  has  a  very 
large  tank  that  will  hold  half  a  million  gallons  ;  we 
keep  that  dovv'u  as  a  rule  low  when  we  are  at  work, 
but  if  anything  causes  us  to  stop,  there  is  an  accumu- 
lation through  our  stopping  at  the  gas  v/orks,  but  not 
at  our  works,  and  if  we  are  not  in  a  position  to  take 
it  then  we  immediately  send  for  barges  to  the  gas 
works  and  dispose  of  it.  If  I  conveyed  any  other 
impression  it  is  a  most  erroneous  one. 

10.598.  Then  when  the  gas  liquor  accumulates  in 
the  tank  at  the  works  you  sell  it  ? — Yes, 

10.599.  You  are  bound,  are  you  not,  to  provide 
means  for  disposing  of  it  ? — Yes, 

10.600.  You  draw  it  out  at  your  works  into  barges, 
do  you  not  ?  — Not  at  all,  it  never  comes  to  our  works  ; 
I  state  that  most  distinctly  that  it  never  comes  to  our 
works,  and  there  is  no  disposal  of  it ;  I  have  always 
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stated  that  the  tank  was  at  their  works  and  not  at  Mr. 
our  works,  ff-  Wallace. 

10.601.  You  stated  that  when  the  surplus  liad   

accumulated  you  sent  for  barges  to  the  gas  works  Mar.  1877. 
and  drew  off  the  liquor  for  the  purpose  of  selling  it 

— Out  of  their  tank,  not  out  of  ours. 

10.602.  Then  the  barges  are  at  the  gas  works  ? — 
Yes  ;  we  have  none  at  our  works  at  all. 

10.603.  Under  no  circumstances  can  gas  liquor 
escape  from  your  works  into  the  drains  or  sewers  ? 
— Certainly  not,  it  cannot  do  so, 

10.604.  Such  an  occurrence  has  never  taken  place  ? 
— Never  ;  but  I  should  like  this  to  be  understood  at 
the  same  time.  Doubtless  the  Commissioners  are 
aware  that  the  valves  will  sometimes  get  slightly  out 
of  order,  and  I  have  known,  undoubtedly,  two  or  three 
instances  in  which,  when  we  have  had  to  repair  those 
valves  there  may  have  been,  I  was  going  to  say,  an 
infinitesimal  quantity,  there  may  have  been  perhaps  two 
or  three  gallons,  but  the  works  are  large ;  and  T  may 
state  this,  that  in  no  instance  has  that  gas  liquor 
either  directly  or  indirectly  ever  found  its  way  into  the 
sewers.  There  might  have  been  an  escape  in  the  way 
I  have  pointed  out  through  leakage  from  some  of 
the  valves  from  which  we  turn  it,  or  from  the  gas 
works. 

10.605.  Besides  these  occasional  escapes,  are  there 
any  other  vapours  which  are  likely  to  create  a  nuisance, 
and  which  you  have  unavoidably  allowed  to  escape 
into  the  air  ? — The  only  other  vapour  that  could,  I 
think,  be  complained  of,  I  think  is  that  which  pro- 
duces now  and  then  the  coughing  to  which  reference 
has  been  made,  and  there  are  vapours  tliat  arise  from 
the  manufacture  of  sulphuric  acid  and  nitric  acid,  both 
of  which  I  manufacture,  and  as  to  which  complaints 
have  been  made  occasionally  in  the  way  in  which  I 
have  mentioned  before,  but  those  are  the  only  vapours 
that  T  can  suppose  there  are. 

10.606.  Have  you  no  escape  of  acid  liquor  at  all 
from  that  portion  of  your  works  in  which  it  is  dealt 
■^vith  ? — None,  and  there  could  be  none. 

10.607.  Are  the  arrangements  generally  such  as  to 
prevent,  as  far  as  you  can,  the  escape  of  these  vapours 
into  the  air  ? — Most  undoubtedly,  and  I  think  the 
Commissioners  will  find  by  reference  to  others  that 
my  works  are  conducted  in  such  a  way  as  to  be  very 
free  from  anything  of  that  kind  ;  I  have  the  most 
costly  appliances,  and  I  manufacture  my  sulphuretted 
acid  in  platinum.  I  keep  three  large  platinum 
boilers  for  the  express  purpose  of  manufacturing  it  in 
that  way,  so  as  to  prevent  escapes. 

10.608.  {Admiral  Hornbj/.)  With  regard  to  the 
actual  nuisance  that  you  are  called  upon  to  abate,  as 
I  understand  you,  there  is  no  escape  of  sulphuretted 
hydrogen  ? — At  that  time,  as  I  stated  before, 

10.609.  At  what  time  ? — I  should  say  for  six 
months  ;  not  within  the  last  six  months, 

10.610.  But  these  proceedings  to  which  you  have 
referred,  if  I  understand  correctly,  have  been  taken 
against  you  so  lately  as  the  last  assizes  at  Kingston  ? 
— That  was,  as  I  understand,  the  result  of  a  resolu- 
tion of  the  board  taken  some  considerable  time  ago ; 
it  came  before  the  grand  jury,  and  we  offered  no 
evidence,  1  did  not  appear  at  all,  but  I  should  have 
done  so  had  it  come  before  either  of  the  superior 
courts  ;  I  shall  take  it  to  one  of  the  superior  courts. 

10.611.  As  1  understand  you,  the  ordei'  was  only 
for  you  to  abate  this  nuisance,  which  you  say  is  now 
abated,  and  yet  proceedings  were  taken  only  the  other 
day  ? — As  the  result,  as  I  have  stated  so  far  as  I 
know,  of  an  action  which  was  taken  some  three  or 
four  months  ago. 

10.612.  Do  you  mean  to  say  that  there  is  no  nuisance 
at  the  present  time  ? — I  believe  there  is  no  nuisance  at 
the  present  time  at  all, 

10.613.  But  a  true  bill  against  you  was  found  only 
the  other  day  ? — ^Yes  ;  it  was  found  as  a  mere  matter 
of  form  ;  we  offered  no  evidence,  and  never  appeared 
at  all ;  I  was  told  by  my  own  adviser  that,  as  a  matter 
of  course,  the  grand  juiy  would  find  a  true  bill,  and 
that  there  was  no  use  going  to  any  expense,  and  a  true 
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bill  was  found  without  any  evidence  being  offered  on 
my  part. 

10.614.  The  nuisance,  in  your  opinion,  has  now 
entirely  ceased  ? — Yes. 

10.615.  Then  the  medical  man  who  has  given 
evidence,  or  the  gentleman  who  said  that  he  was 
actually  forced  to  part  with  his  house  on  account  of 
the  nuisance,  you  think  is  mistaken  ? — I  believe  he  is 
entirely  mistaken  so  far  as  my  works  are  concerned. 

10.616.  You  spoke  of  the  health  of  your  own  family  ; 
do  you  live  on  the  works  now  ? — No. 

10.617.  How  lately  have  you  lived  there  ? — Up  to 
within  the  last  two  months. 

10.618.  Have  the  members  of  your  family  never 
complained  to  you  of  any  nuisance  ? — Certainly  not ; 
a  more  healthy  family  cannot  be  found,  and  they  have 
been  living  in  the  very  centre  of  the  works. 

10.619.  No  annoyance,  as  I  understand  you,  was 
experienced  by  them  while  they  were  living  there  on 
account  of  smells  at  night,  or  from  obstructed 
breathing  ? — I  think  I  may  say  with  regard  to  the 
smells  at  night  that  is  an  utter  mistake,  as  the  works 
are  carried  on  continuously.  Whatever  smells  there 
are  at  night  there  are  in  the  daytime  ;  it  is  all  mere 
imagination  about  the  smells  at  night,  as  there  is 
nothing  more  at  night  than  in  the  day  ;  it  is  one  con- 
tinuous process.  I  state  distinctly,  as  far  as  my  own 
family  is  concerned,  that  nothing  but  the  necessity  for 
the  erection  of  new  works  in  connection  with  my 
garden,  and  other  things,  would  have  led  me  to 
remove. 

10.620.  In  short,  the  complaints  that  we  have 
heard  to-day  of  the  sufferings  of  your  neighbours  are 
mere  imagination  ? — 1  should  not  say  that  the  com- 
plaints of  which  you  have  heard  are  mere  imagination, 
but  that  whilst  there  might  be  some  slight  grounds  for 
occasional  complaints,  there  has  been  nothing  that 
would  have  justified  what  you  have  heard  to-day. 

10.621.  (Professor  Williamso7i.)  Will  you  be  good 
enough  to  give  the  Commissioners  some  particulars 
with  regard  to  your  processes.  You  make  a  good  deal 
of  oil  of  vitriol,  do  you  not  ? — Yes. 

10.622.  Is  it  made  from  pyrites,  or  from  sulphur  ? 
— Purely  sulphur. 

10.623.  Have  you  used  a  Gay-Lussac  tower,  or 
Glover  tower  ? — No. 

10.624.  Do  you  not  consider  them  advantageous  for 
the  condensation  of  fumes  which  would  otherwise 
escape  ? — I  think  it  is  a  mere  question  of  economy.  I 
use  a  large  number  of  what  I  call  condensers,  which  I 
believe  ansAver  the  jjurpose  very  well,  Ijelter  than  the 
Gay-Lussac  or  Glover  towers. 

10.625.  Will  you  describe  briefly  what  they  are  — 
They  are  simply  condensers  filled  with  different  kinds 
of  material,  such  as  coke  and  other  material  which  we 
use. 

10.626.  What  are  commonly  called  scrubbers? — 
Yes. 

10.627.  You  send  the  gases  up  between  the  parti- 
cles of  coke,  and  shower  water  down  over  them  ? — 
Yes,  to  prevent  the  escape ;  and  there  is  no  escape 
whatever  of  sulphurous  gases  from  my  place  in  that 
direction. 

10.628.  What  becomes  of  the  water  which  is 
passed  over  the  coke  in  these  towers  ? — All  we  do 
there  is  to  use  steam.  We  do  not  pour  water  down 
the  towers  at  all. 

10.629.  Then  I  do  not  quite  understand  what  you 
stated  before.  I  thought  you  said  the  gases  passed 
up  between  the  pieces  of  coke  whilst  the  water  passed 
down  ? — No  ;  we  do  not  use  water  at  all. 

10.630.  What  is  the  nature  of  the  construction  of 
the  condensers  Avhich  you  refer  to  ? — The  condensers 
are  large  leaden  towers  ;  in  one  place  we  have  four  of 
them. 

10.631.  Are  the  towers  constructed  of  brickwork 
and  lined  with  lead  ? — No;  there  is  no  brickwork  at 
all.  They  are  merely  leaden  towers  filled  with  coke 
and  other  material. 

10.632.  What  is  sent  through  tliem  ?— The  spent 
gases  froni  the  chambers  in  which  the  sulphurous  acid 


is  made  to  pass  through,  up  one  and  down  another,  and 
then  up  a  third  and  down  it  again,  and  then  we  con- 
sider that  we  have  got  all  the  acid  out,  and  we  pass 
Avhatever  remains  of  the  refuse  of  that  water  back 
into  the  chambers  again,  and  so  there  is  a  continual 
process  going  on  in  that  form. 

10.633.  You  find,  do  you  not,  that  some  of  the  sul- 
phurous acid  is  condensed  in  the  coke  ? — Decidedly. 

10.634.  How  with  regard  to  any  sulphurous  acid 
which  was  not  oxydised  in  the  chamber  ;  is  that  con- 
densed ? — Yes,  it  is  all  brought  back  again  into  the 
chambers,  or  passed  into  them  by  a  continuous  process ; 
the  condensers  are  constantly  going  on  ;  there  is  a 
pipe  which  conducts  it  from  the  bottom  back  again 
into  the  chambers,  so  that  the  process  is  constantly 
going  on,  and  being  hermetically  sealed,  as  you  under- 
stand, nothing  passes  from  them  into  the  atmosphere 
at  all. 

10.635.  What  becomes  of  the  nitrous  fumes  ? — They 
all  pass  back  again  into  the  chambers. 

10.636.  The  nitrous  fumes,  I  understand  you  to 
say,  are  condensed  on  coke ;  with  what  material  ? — By 
steam  ;  all  we  do  is  to  allow  a  considerable  number  of 
jets  of  steam  to  go  into  those  condensers,  meeting  the 
fumes  that  come  up  the  spent  gases,  and  then  that 
brings  down  whatever  is  there,  whether  in  the  form 
of  nitrous  fumes,  or  sulphurous  fumes,  or  sulphuric 
acid  ;  it  all  passes  into  the  chambers  again,  and  cannot 
escape  into  the  atmosphere  at  all. 

10.637.  I  presume  you  are  aware  that  in  the  Gay- 
Lussac  tower,  when  the  nitrous  fumes  are  condensed 
with  the  other  vapours  which  are  disengaged  by  the 
water,  if  you  put  in  water  or  steam  you  would  have 
conditions  most  favourable  for  their  liberation  so  far 
from  condensing  them  ? — Yes. 

10.638.  But  you  say  that  by  the  action  of  the  steam 
the  nitrous  fumes  are  condensed  ? — I  say  that  all  that 
passes  into  these  condensers,  or  as  much  as  is  con- 
densed, falls  into  the  bottom,  from  which  we  have  a 
pipe  that  conveys  all  the  refuse  back  again  to  the 
chambers. 

10.639.  With  regard  to  your  process  for  making 
sulphate  of  ammonia  from  the  gas  liquor,  will  you 
give  us  some  further  particulars  beyond  those  you  have 
given  to  Professor  Abel ;  you  first  run  the  gas  liquor 
into  some  vessel  ;  what  kind  of  vessel  is  that  ? — That 
is  not  a  vessel  in  the  ordinary  sense  of  the  term,  but 
it  is  one  nearly  similar  to  the  condenser  which  I  have 
described,  and  which  is  used  in  the  process  of  making 
sulphuric  acid. 

10.640.  The  gas  liquor  goes  into  a  leaden  vessel 
containing  coke,  does  it  not  ? — No ;  it  is  an  iron 
vessel. 

10.641.  What  do  you  put  in  with  the  gas  liquor? — 
Steam. 

10.642.  What  is  the  result  of  the  action  of  the 
steam  upon  the  gas  liquor  ? — I  am  not  quite  sure  that 
I  fully  understand  you. 

10.643.  What  passes  out  from  the  vessel  after  the 
operation  ;  of  course  the  gas  liquor  does  not  come 
out,  but  some  change  takes  place  ? — Yes,  it  sets  free 
the  ammonia,  it  passes  through  a  pipe,  and  comes  down 
into  what  I  call  a  saturator. 

10.644.  You  distil  out  your  ammonia  from  that  by 
steam,  and  then  you  pass  this  vapour  of  ammonia,  with 
the  sulphuretted  hydrogen,  into  some  other  vessel  ? — 
Yes  ;  there  are  a  large  number  of  circuitous  pipes  into 
which  we  introduce  water  for  the  purpose  of  conden- 
sation. 

10.645.  In  fact,  some  water  comes  over  with  the 
ammonia,  does  it  not,  so  that  the  ammonia  which  the 
sulphuretted  hydrogen  condenses  becomes  liquid, 
does  it  not  ?  —Yes,  of  course  that  would  be  so. 

10.646.  Then  you  have  the  gas  liquor  in  a  some- 
what purified  state  ;  what  do  you  do  with  it  next? — I 
do  not  quite  follow  you. 

10.647.  I  understand  you  to  say  that  in  these  con- 
densers, containing  coke,  you  subject  the  ammonia 
and  gas  liquor  to  a  process  of  distillation,  and  that  then 
it  is  given  off  by  steam  into  a  cooler  in  which  it  is 
condensed  again ;  then  what  is  the  next  operation  ? — 
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It  passes  into  a  large  horizontal  iron  tank  which  con- 
tains lime. 

10.648.  Is  it  heated  in  contact  with  the  lime  ? — Yes, 
it  is ;  we  pnt  steam  in  there  again. 

10.649.  Is  this  a  closed  vessel  that  you  refer  to,  or 
is  there  a  lid  to  it  ? — It  is  quite  a  closed  vessel. 

10.650.  The  ammonia  passes  out  from  that  vessel, 
does  it  not  ? — Yes. 

10.651.  Whilst  the  sulphuretted  hydrogen  is  kept 
hehind  ? — No  ;  it  passes  M'ith  the  ammonia  as  sulphide 
of  ammonia. 

10.652.  That  is  the  operation  which  you  referred  to 
just  now  with  reference  to  the  lime  tank  ? — Yes. 

10.653.  The  ammonia  which  is  distilled  out  in  this 
manner,  perhaps,  carries  a  little  sulphuretted  hydrogen 
with  it,  does  it  not,  or  is  it  quite  free  from  sulphur 
when  it  is  distilled  out  of  the  lime  tank  ? — I  think  it 
contains  sulphuretted  hydrogen. 

10.654.  It  contains  some,  at  all  events  ? — Yes  nearly 
all. 

10.655.  And  it  passes  then  into  a  vessel  in  which 
yon  mix  it  with  acid,  does  it  not  ? — Yes. 

10.656.  How  is  that  done  ;  do  you  run  them  in 
both  at  the  same  time,  so  that  they  come  in  together, 
and  neutralize  one  another  as  they  come  in  ? — Yes,  as 
they  come  in ;  it  is  a  continuous  process. 

10.657.  Then  I  understand  you  to  say  that  the 
sulphuretted  hydrogen  which  is  given  off,  probably 
at  the  point  at  wliich  the  acid  mixes  with  the 
ammonia,  then  passes  out  into  a  furnace? — It  passes 
again  through  this  column  of  pipes  for  the  purposes 
of  still  further  condensation,  and  ultimately  through 
these  fires. 

10.658.  In  what  manner  do  you  pass  the  sul- 
phuretted hydrogen  into  the  furnace,  do  you  pass  it 
in  below  the  fire  bai'S,  or  above  them  ? — In  many 
instances  we  pass  it  under  the  fire  bars,  and  in  others 
we  pass  it  right  into  the  flame. 

10.659.  That  is  to  say,  above  the  fire-places  ? — 
Yes. 

10.660.  Is  there  not,  in  your  opinion,  a  liability, 
when  you  throw  the  sulphnrettod  hydrogen  into  the 
furnace,  above  the  fire  bars,  for  some  of  it  to  pass 
on  with  the  smoke  unburnt  ? — I  think  I  have  indi- 
cated belbre  that  there  might  be  a  very  small  trace, 
l)ut  the  fires  are  so  large,  that  whilst  I  do  not  say  a 
slight  trace  does  not  pass,  at  the  same  time  I  consider 
it  is  very  small ;  that  there  may  not  occasionally  be  a 
small  portion,  I  am  not  prepared  to  say. 

10.661.  Do  you  give  out  any  black  smoke,  or  is 
lliere  any  to  be  seen  issuing  from  your  flues  ? — Very 
little  ;  1  should  say  hardly  any,  Ijccause  in  order  to 
prevent  that  I  use  the  liest  coal,  pin-ely  smokeless  coal, 
so  that  you  would  hardly  believe  that  there  was  any 
work  at  all  going  on  at  our  place. 

10.662.  When  the  furnace  door  is  opened  for  stoking 
purposes  do  you  think  that  tliere  is  no  liability  for 
some  of  the  sulphuretted  hydrogen  under  the  fire 
bars  to  come  out  then  ? — There  is  none,  or  compara- 
tively none. 

10.663.  You  are  sure  of  that,  are  you  ? — I  feel  siu-c 
that  there  is  nothing,  that  is  to  say,  not  anything 
worth  mentioning  at  all ;  I  should  not  say  that  there 
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might  not  be  a  little  now  and  then,  but  it  is  not  worth 
mentioning.  Wallace. 

o   

10.664.  With  regard  to  the  lime  which  is  used  in   29  Mar  1877 
the  lime  tanks  that  you^have  mentioned,  what  is  done  " 
with  that  when  it  is  saturated  ? — That  is  all  removed 

and  prevented  from  going  into  the  chambers  by  a 
series  of  tanks,  into  which  we  introduce  cold  water 
for  the  purpose  of  cooling  it,  and  the  lime  goes  to 
the  bottom,  then  we  have  a  man  constantly  taking 
that  lime  out  and  conveying  it  to  another  part  of 
the  manufactory  where  there  is  a  large  field,  we 
should  be  constantly  removing  the  lime  there  to  use 
it  for  other  purposes. 

10.665.  Then,  as  I  understand,  you  mix  it  Avith 
cold  water  in  order  to  cool  it,  and  then  you  scrape  off 
the  deposit  and  throw  it  on  to  the  surface  of  the  land  ? 
—Yes, 

10.666.  And  you  experience  no  inconvenience  from 
that  deposit  on  the  land,  it  does  not  smell  ? — Not  a 
particle  of  it. 

10.667.  Then  the  water,  as  I  understand  you,  runs 
into  a  drain  ? — Yes  ;  that  is  what  we  call  the  efHuent 
water. 

10.668.  What  proportion  of  the  lime  becomes  dis- 
solved as  sulphate  of  calcium  in  that  water  ? — I  do 
not  quite  sufficiently  understand  your  question. 

10.669.  The  lime  wliich  has  been  used  in  these  lime 
tanks  has  become  what  Ave  call  sulphate  of  calcium  ; 
Avhen  you  mix  the  substance  Avitli  the  water  you 
allow  the  undissolved  j^ortion  to  settle  at  the  bottom, 
and  then  it  is  scraped  up  and  thi'own  on  to  the  surface 
of  the  land,  as  I  understand  you,  and  the  Avater  runs 
into  the  drain  ? — Yes. 

10.670.  Then  this  Avater  contains  in  solution  sul- 
phate of  calcium,  that  is  to  say,  all  that  it  could 
dissolve,  and  that  goes  with  the  Avater  into  the  drain, 
does  it  not  ? — Yes,  but  in  such  quantities  as  that 
Avhen  this  road  Avas  opened  Avliich  I  have  mentioned, 
Avhen  it  Avas  said  that  a  large  amount  of  this  lime 
had  gone  into  the  drain,  to  the  utter  astonishment 
of  eveiybody  it  was  found  that  it  contained  com- 
paratively nothing ;  we  had  been  so  successful  in 
pi'cventing  the  lime  from  going  into  the  sewer. 

10.671.  You  take  out  from  the  liquid  all  the  lime 
that  13  still  solid,  do  you  not  ? — Yes. 

10.672.  If  it  Avas  fluid  of  course  it  Avould  run 
away  ? — Yes,  but  it  is  quite  clear  if  you  took  a  bottle 
of  it  out  you  Avould  find  that  it  Avas  quite  clear  ;  Ave 
are  constantly  testing  it,  and  it  is  quite  clear. 

10.673.  It  is  a  clear  yellow  liqind,  is  it  not  ? — It  is 
just  slightly  discoloured,  it  is  slightly  milky. 

10.674.  With  regard  to  the  question  of  inspection, 
you  have  stated  in  reply  to  a  question  which  Mr.  Eger- 
ton  put  to  you,  that  you  Avould  have  no  objection  to 
Government  inspection  provided  it  Avas  in  the  hands  of 
competent  and  Avell-infonned  persons  ? — I  shouhl  bo 
altogether  rather  pleased  with  it  than  otherwise. 

10.675.  You  consider  that  it  is  in  your  power  to 
conduct  all  operations  causing  noxious  vapours  so  com- 
pletely that  you  Avould  not  object  to  being  subjected 
to  a  penalty  ? — No,  I  sliould  not,  I  should  not  con- 
tinue the  manufacture  at  all  if  I  believed  it  to  be  a 
nuisance  to  any  of  my  neighbours,  or  injurious  to  pro- 
perty. There  are  many  conditions  in  connection  with 
the  place  which  perhaps  I  need  not  go  into. 
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10.676.  (Chairman.)  "What  are  you? — I  am  farm- 
ing now. 

10.677.  Where  do  you  reside? — At  TyntwU,,  near 
Bagillt,  in  the  county  of  Flint,  If  the  Commission 
will  allow  me  I  Avill  read  my  evidence. 

"1  reside  at  TyntwU,  near  Bagillt,  which  is  a  farm 
"  of  a))out  76  acres.  I  hold  it  under  lease  for  an  un- 
"  expired  term  of  five  years,  at  a  rent  of  140/.  per 
"  annum.  I  also  hold  and  farm  additional  land.  I 
"  have  occupied  TyntwU  Farm  since  the  year  1867, 
"  and  have  lived  in  the  neighbourhood  of  Bagillt 
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"  upwards  of  20  years.    Messrs.  Joseph  Walker,  Par-   

"  ker,  and  Company  have  for  a  very  long  time  carried 
"  on  the  business  of  lead  smelting  at  Bagillt.  Their 
"  works  are  very  extensive,  and  they  smelt  a  very 
"  large  qtiantity  of  lead  ore.  About  the  year  1868 
"  they  purchased  land  immediately  adjoining  my  farm, 
"  and  afterAvards  erected  a  high  chimney  Avithin  10 
"  yards  of  my  boundary,  such  chimney  being  con- 
"  nected  Avith  their  smelting  works  by  a  coiled  Hue  of 
"  over  a  mile  and  a  half  long.  From  this  cliinuioy 
"  lead  fumes  are  emitted  in  so  nearly  a  condensed 
F 
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Mr.  «  state  that  on  contact  with  the  atmosphere  they  fall 
G.Howell.  a  almost  immediately.  In  calm  weather  the  fumes 
9  M^isn  "  ^^^^  round  the  top  of  the  chimney,  and  the  first 
"  '    "  breeze  blows  them  on  to  the  adjoining  land  ;  the 

"  fumes  lie  on  the  land  and  on  the  vegetation  in  a 
"  filmy  or  slimy  form,  and  fall  so  thick  on  my  land 
"  nearest  to  the  chimney  that  1  can  readily  scrape  up 
"  as  much  as  two  or  three  pounds  weight  at  a  time ; 
"  my  house  and  farm  buildings  are  within  210  yards 
"  of  the  chimney,  and  the  gardens  come  nearer  to  it. 
"  The  water  supply  for  cattle  on  that  part  of  my  farm 
"  is  a  pool  near  the  house,  and  the  stream  running 
'•  there-from,  which  at  its  nearest  point  is  within  100 
"  yards  of  the  chimney.  I  did  not  observe  the  fall  of 
"  the  fumes  on  my  laud  until  about  January  1876, 
"  since  which  time  they  have  fallen  not  only  on  my 
"  three  fields  nearest  the  chimney,  but  also  on  the 
"  house  and  gardens ;  this  last  autumn  they  coated 
"  the  fruit  and  vegetables  growing  in  the  gardens.  I 
"  was  afraid  to,  and  did  not  use  any  vegetables  except 
"  roots.  The  fumes  spattered  the  glass  in  the  house 
"  windows,  and,  of  course,  got  into  the  roof  v/ater 
"  collected  and  used  for  culinary  and  domestic  pur- 
"  poses.  I  had  consequently  to  prohibit  its  use  for 
"  culinary  purposes.  The  fumes  also  stained  clothes 
"  hung  out  to  dry.  I  dare  not  in  consequence  pasture 
"  the  three  fields  near  the  chimney.  I  took  a  crop  of 
"  barley  off  one  of  them,  and  hay  off  the  others,  which 
"  I  still  have  on  hand,  being  afraid  to  use  or  sell 
"  either.  The  barley  I  dare  not  sell  for  malting  pur- 
"  poses,  but  I  hope  to  sell  for  seed.  The  barley  straw 
"  I  shall  have  to  use  for  bedding,  as  I  dare  not  use  it 
"  for  fodder.  In  the  spring  of  1876  I  lost  an  unusual 
"  number  of  lambs,  which  at  the  time  I  could  not 
"  account  for  ;  the  ewes  had  during  the  autumn  of 
"  1875,  and  up  to  January  1876,  grazed  on  the  land 
"  nearest  the  chimney  ;  from  that  time  to  March,  I, 
"  at  Mr.  Walker's  suggestion,  confined  the  sheep  to 
"  portions  of  the  fields  furthest  from  the  chimney,  but 
"  then,  finding  the  fumes  reached  there  also,  I  re- 
"  moved  the  sheep  from  that  part  of  my  farm  alto- 
'■'  gather,  and  took  some  additional  land.  Several  of 
"  the  iambs  were  born  paralytic,  or  soon  showed 
"  symptoms  of  paralysis  ;  about  eight  died,  and  none 
"  of  the  lambs  or  the  ewes  thrived  and  fattened  as 
"  they  should  have  done.  I  also  had  a  colt  which 
"  showed  the  first  symptoms  of  lead  poisoning  ;  I 
"  removed  him  to  land  at  a  distance,  and  I  hope 
"  I  have  thereby  saved  him.  Various  experiments 
"  have  been  under  trial  by  Messrs.  Walker  since  the 
"  chimney  was  biiilt,  and  if,  as  I  believe,  the  fumes 
"  did  not  fall  much,  if  at  all,  before  I  observed  them 
"  in  January  1876,  I  attribute  it  to  the  experiments 
"  having  resulted  in  effecting  greater  condensation  of 
"  the  fumes  by  means  of  the  application  of  water. 
"  Condensation  is  the  smelter's  object,  in  order  to  save 
"  the  lead  which  otherwise  passes  away  in  the  fumes. 
"  It  is  said  Messrs.  Walker  and  Company  save  up- 
"  wards  of  200  tons  of  lead  (pure  metal)  per  annum 
"  by  means  of  their  present  flues  and  chimney.  Pre- 
"  viously,  i.e.,  before  this  chimney  was  built,  the 
fumes  escaped  from  the  old  chimney  at  a  much 
"  higher  temperature,  and  consequently  did  not,  as 
*'  now,  condense  and  fall  in  the  immediate  neighbour- 
"  hood,  and  by  being  dispersed  over  so  much  greater 
"  an  area,  did  not  of  late  years,  to  my  knowledge,  do 
"  any  damage.  I  formerly  held  a  fax'm  adjoining 
"  Messrs.  Walker  and  Company's  old  chimney,  and 
"  never  experienced  any  damage  from  it.  I,  in  Janu- 
"  ary  last,  collected  off  my  land  a  sample  of  the  fumes, 
"  and  had  it  analysed  by  Professor  Davies,  of  the 
"  Royal  Institution  Laboratory,  Liverpool.  I  produce 
*'  his  report.  I  also  tried  an  experiment  with  a  sheep. 
"  I  separated  the  sheep  from  the  flock,  taking  the 
"  healthiest  and  best  ;  it  weighed  123  lbs.  I  put  it  in 
"  the  orchard  on  the  22nd  November  last.  The  orchard 
"  is  in  grass  ;  I  collected  and  mixed  with  its  trough 
"  food  some  of  the  fumes ;  it  eat  them  at  first  eagerly. 
"  The  sheep  gradually  grew  dull  and  lifeless  and 
"  infirm  in  its  limbs,  until  at  the  beginning  of  March 
"  it  had  become  emaciated,  and  could  not  stand.  It 


"  died  on  the  2nd  of  March.  I  had  it  opened,  and 
"  have  sent  the  viscera  for  analysis.  There  can  be  no 
"  question  it  was  lead  poisoned.  It  weighed  61  lbs. 
"  at  the  time  of  its  death.  Messrs.  Walker  and  Com- 
"  pany  admit  the  falling  of  the  fumes  on  my  land,  and 
"  it  was  at  their  suggestion  I  did  not  pasture  the  laud 
"  last  year;  they,  however,  refuse  to  compensate  me, 
"  and  maintain  that  length  of  time  entitles  them  to 
"  carry  the  works  on,  whatever  may  be  the  conse- 
"  quences  to  me.  I  have  not  dared  to  pasture  the 
"  after  grass,  i.e.,  the  growth  after  the  hay  crop,  and 
"  Messrs.  Walker  and  Company  have  not  pastured  their 
"  field  in  which  the  chimney  stands  since  they  mowed 
"  it  last  summer.  I  am,  and  have  been  ever  since 
"  January  1876,  seriously  apprehensive  not  only  of 
"  injury  to  my  cattle  and  crops,  but  also  of  injury  from 
"  the  fumes  to  the  health  of  my  family,  and  especially 
"  my  children ;  my  medical  man  saw  the  lumes  on  the 
"  vegetables  in  the  garden,  and  was  of  opinion  that 
"  they  were  highly  dangerous." 

10.678.  I  understand  that  you  took  a  lease  of  this 
land  in  the  year  1867,  and  that  it  was  in  1868  that 
the  coiled  flue  of  this  chimney  was  brought  from  a 
distance  of  a  mile  and  a  half  from  the  works  to  within 
a  few  yards  of  your  boundary ;  was  it  not  so  ? — Yes  ; 
the  distance  is  not  a  mile  and  a  half,  it  may  be  400  or 
500  yards. 

10.679.  You  say  that  between  1868  and  1876  you 
were  not  sensible  of  any  change  ? — I  was  not. 

10.680.  And  you  attribute  the  change  to  some 
alteration  in  the  process  which  is  carried  on  at  the 
works  ? — Yes,  I  do  not  know  the  year  that  the  chimney 
was  first  put  there. 

10.681.  Is  your  house  in  a  hollow  ? — Yes,  it  is. 
This  is  all  lising  ground  {pointing  to  the  map),  this 
is  the  river,  and  this  is  the  Chester  and  Holyhead 
Railway. 

10.682.  Did  you  suffer  at  all  before  the  year  1876 
fi-om  these  lead  works  ? — No,  not  to  my  knowledge. 

10.683.  Have  any  other  persons  beside  yourself 
suffered  since  1876  ? — I  have  not  heard  of  anyone.  I 
have  with  me  a  few  samples  of  the  stuff  gathered  from 
the  fields  {producing  the  same). 

10.684.  What  did  you  gather  it  from;  from  the 
grass  ? — Yes ;  that  is  some  of  the  grass  pulled  up  out 
of  the  fields  {handing  in  the  same). 

10.685.  How  did  you  get  it  off?  — I  pulled  the 
grass  up. 

10.686.  You  said  that  you  collected  some  lead 
deposit  off  the  grass  ? — Yes,  here  it  is  {handing  in  the 
same). 

10.687.  How  was  it  collected  ? — I  collected  it  with 
a  small  iron  spoon. 

10.688.  Is  the  whole  of  it  lead  ?— I  think  that  Pro- 
fessor Davies  analyzed  it  and  found  it  to  contain  from 
50  to  60  per  cent,  of  lead. 

10.689.  You  tried  an  experiment,  as  I  understand, 
upon  a  sheep.  I  suppose  you  administered  the  lead  to 
the  sheep  in  rather  a  condensed  form  ? — I  gathered 
some  of  the  stuff  and  mixed  it  with  the  trovigh  food. 

10.690.  Would  the  sheep  if  it  had  grazed  naturally 
have  taken  as  much  lead  as  that  which  you  gave  it  in 
the  trough  food  ?— Yes,  I  think  so  ;  it  could  find  a 
greater  quantity  than  that  upon  the  grass. 

10.691.  Do  you  think  that  if  all  your  sheep  had 
been  obliged  to  graze  upon  the  grass  they  would  have 
shown  the  same  results  as  this  particular  sheep  did  to 
which  you  administered  the  lead  ? — Eventually  they 
Avould. 

10.692.  Your  grievance  I  understand  is  this,  that 
for  the  purpose  of  improving  the  management  of  their 
works  and  effecting  economy  these  parties  have  in- 
flicted a  great  injuiy  upon  you  and  have  refused  to 
give  you  any  compensation  ? — That  is  my  case. 

10.693.  Have  you  taken  any  steps  to  protect  your 
interests  by  having  recourse  to  law  ?  —  I  have  not 
commenced  an  action,  but  I  have  tried  every  other 
means. 

10.694.  And  they  have  refused  to  make  you  any 
compensation  ? — Yes. 

10.695.  Have  any  actions  ever  been  brought  against 
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them  ? — Not  to  my  knowledge.  Mr.  Alfred  Walker, 
the  manager  o£  the  works,  told  me  that  I  might  go  to 
law,  but  that  he  had  got  a  good  back,  that  was  his 
answer. 

10.696.  Meaning  thereby,  I  suppose,  that  he  had  got 
a  long  purse  ? — Yes ;  and  my  answer  was,  I  have 
nobody's  back  but  my  own. 

10.697.  To  what  extent  has  the  value  or  your  farm 
been  depreciated  since  the  operations  commenced  ? — 
The  three  fields  I  beheve  nearest  to  the  chimney 
consist  of  about  25  acres  of  land,  and  my  house  and 
gardens  are  covered  continually,  in  fact  every  day  if 
the  wind  blows  in  that  direction  the  fumes  fall  upon 
my  land. 

10.698.  Apart  from  the  damage  which  has  been 
done  to  the  house  and  lands,  the  value  of  the  land,  as 
1  understand,  is  about  21.  an  acre  ? — That  is  the  rent 
I  pay. 

1 0.699.  To  what  extent  has  that  value  been  depre- 
ciated by  the  lead  fumes  ? — Its  value  is  useless  to  me, 
because  I  cannot  farm  it  to  any  advantage,  and  I 
could  not  sell  it.  I  could  not  go  into  the  market  and 
sell  any  crop  off  that  land  without  being  actionable  for 
the  consequences. 

10.700.  Have  you  consulted  your  own  adviser  as  to 
whether  they  have  any  means  of  preventing  the  escaj^e 
of  those  fumes  ? — Mr.  Walker  told  me  at  first,  when  I 
complained  to  him,  that  owing  to  a  large  quantity  of 
water  being  left  in  the  flues  condensation  was  caused 
then  by  the  generation  of  an  unusual  quantity  of 
steam,  but  that  it  would  not  happen  again. 

10.701.  But  it  has  happened  again? — Yes,  it  has 
happened  continually,  but  they  did  try,  and  I  believe 
they  spent  a  large  sum  of  money  in  trying  to  avoid  it. 

10.702.  Under  what  circumstances  does  it  happen, 
as  I  understand  you  it  happens  sometimes,  but  not 
always  ? — It  always  happens  when  the  wind  blows 
over  my  land  at  Bagillt, 

10.703.  Which  wind  brings  it  to  your  land  ? — Any 
point  between  north  and  east,  or  a  few  degrees  to  the 
west  of  north,  or  a  few  degrees  south  of  east. 

10.704.  Whose  land  gets  the  benefit  of  it  when  the 
wind  blows  in  other  directions  ? — Mr.  Walker's  land. 

10.705.  Are  you  the  only  tenant  farmer  there  who 
suffers  ? — The  only  one  that  I  know  of  ;  I  think  there 
is  a  small  portion  of  land  on  one  side  of  the  tower 
belonging  to  other  smelting  works,  the  zinc  smelting 
works. 

10.706.  Do  you  beheve  that  if  this  chimney  had 
been  erected  at  Mr.  Walker's  works  close  to  the  old 
chimney  you  would  have  been  safe? — I  do;  if  my 
place  had  been  400  yards  from  this  tower  I  should 
not  have  been  troubled  with  it. 

10.707.  Does  not  the  vapour  extend  beyond  that 
distance  ? — I  have  not  been  able  to  trace  it  further 
than  300  yards.  I  have  traced  it  distinctly  on  a  wet 
day  with  a  damp  atmosphere  very  minutely  upon  grass 
300  yards  away  from  the  tower. 

10.708.  Is  it  accompanied  by  any  disagreeable  smell  ? 
—No. 

10.709.  Has  the  health  of  your  own  family  been 
affected  by  it  ? — Not  that  I  am  aware  of. 

10.710.  Has  the  quality  of  the  milk  in  any  way 
been  affected  by  it  ? — I  have  had  no  animal  grazing 
on  that  ])ortion  of  the  land  ;  I  have  taken  very  great 
care  of  that,  it  has  been  a  great  trouble  to  me  to  keep 
them  away  from  this  land. 

10.711.  I  think  you  stated  that  you  had  not  been  able 
to  dispose  of  the  crops  that  you  had  raised  upon  your 
farm  ? — I  have  a  portion  of  them  in  my  stackyard, 
harvested  and  stacked  according  to  Mr.  Walker's  own 
instructions,  separately. 

10.712.  (Earl  Percy ^  Do  you  speak  with  certainty 
when  you  say  that  the  increased  amount  of  injury 
from  which  you  suffer  is  owing  to  some  improvement 
which  has  taken  place  in  the  process  of  condensation 
canied  on  at  these  works  ? — I  do. 

10.713.  Do  yon  know  the  exact  date  at  which  the 
improved  process  first  commenced  ? — I  first  observed 
it  in  January  1876. 

10.714.  I  do  not  mean  the  injury,  but  when  did  the 


improved   process  first  commence  ? — It  took  some  Mr. 
little  time  to  build  the  chimneyj  that  is,  to  build  the  G.Howell. 
chimney  and  the  flues,  -it  is  about  88  yards  high.   

10.715.  {Chairman^  When  was  the  chimney  com-  22Mar.  1S77 
pleted  ? — I  cannot  exactly  say,  but  I  believe  it  was  ' 
started  some  time  in  1872  ;  they  purchased  the  land  in 

1868. 

10.716.  When  you  said  that  they  asserted  that  they 
had  a  right  to  create  this  nuisance  because  of  the  long 
time  they  had  been  there,  did  that  refer  to  the  time 
during  which  they  have  had  their  works  or  to  the 
time  when  they  erected  this  chimney  ? — To  the  time 
dui'ing  which  they  may  have  been  smelting  and  carry- 
ing on  those  smelting  operations. 

10.717.  So  that  in  fact  their  plea  is  that  because 
they  have  been  carrying  on  smelting  for  a  long  time 
they  are  justified  in  carrying  out  any  extension  of 
those  woi'ks  whether  it  is  to  the  injury  of  their  neigh- 
bours or  not  ? — That  I  gather  from  their  reply. 

10.718.  Have  you  applied  for  any  reduction  of  your 
rent? — I  have  not,  I  am  under  lease,  but  my  lease 
unfortunately  is  in  the  hands  of  trustees. 

10.719.  Do  you  suffer  at  all  from  the  zinc  works  ? 
— Not  at  all. 

10.720.  What  do  the  Messrs.  Walker  do  with  the  land 
that  they  have  in  their  own  possession,  do  they  farm 
it  ? — They  graze  it,  and  they  took  a  crop  of  hay  last 
year  from  it. 

10.721.  Do  their  cattle  suffer? — I  do  not  know,  I 
believe  they  are  using  a  portion  of  the  hay  to  try  it, 
on  one  horse ;  but  the  year  previous  to  this  they 
grazed  the  after  grass  with  their  horses,  they  turned 
them  on.    I  mean  the  year  previous  to  my  complaint. 

10.722.  That  is  the  year  1875  ?— Y'es,  in  this  last 
year  they  did  not  do  so  ;  the  after  grass  is  on  the  field 
still. 

10.723.  Have  you  reason  to  believe  that  their  land 
suffers  as  much  as  yours  does  ? — I  have  reason  to 
believe  that  it  does.  When  Mr.  Walker  came  to  look 
he  said,  "  Well,  you  shall  have  some  of  our  land  instead 
of  this,"  and  when  we  went  to  look  at  it,  it  vv^as  quite 
as  bad  as  my  own. 

10.724.  {Earl  Percy.)  And  yet  you  say  they  are 
feeding  horses  with  hay  from  it  ? — I  believe  they  are 
trying  it  on  one. 

10.725.  Can  you  suggest  any  remedy  for  this  state 
of  things  ? — No. 

10.726.  You  merely  state  the  grievance,  but  you 
cannot  imagine  in  your  own  mind  any  remedy  for  it  ? 
— If  the  fumes  were  heated  to  a  higher  temperature, 
and  they  were  carried  through  the  chimney,  they 
would  go  away  as  they  did  under  the  old  state  of 
things,  and  we  should  not  suffer  from  the  vapour,  it 
now  comes  up  to  the  top,  but  it  never  rises,  it  sticks 
to  the  top  of  the  chimney  and  falls  immediately  around 
it.  I  believe  the  temperature  is  not  more  than 
90  degrees  of  heat  when  the  fume  is  delivered  from 
the  top  of  the  chimney. 

10.727.  {Mr.  Wilbraham  Egerton.)  Is  this  the  only 
lead  works  chimney  there  ?  —  Messrs.  Walker  have 
purchased  another  works  at  Bagillt,  but  they  do 
not  carry  on  smelting  at  those  works  now,  the  only 
other  works  are  near  to  Mostyn,  three  miles  and 
a  half  away. 

10.728.  Have  you  ever  heard  of  a  similar  case  of 
injury  arising  from  works  similar  to  what  you  have 
suffered  yourself? — I  have  read  of  a  similar  case,  and 
a  similar  case  to  mine  is  referred  to  in  the  book  which 
I  have  given  to  Mr.  FitzGerald  and  Professor  Here- 
path,  in  that  case  distinctly  proves  the  lead  poisoning 
of  animals. 

10.729.  Is  there  any  local  sanitary  authority  in  your 
neighbourhood  ? — Yes. 

10.730.  Have  you  made  an  application  to  that 
authority  to  take  up  the  matter  ? — No,  I  have  not ;  we 
have  a  rural  sanitary  authority. 

10.731.  Have  you  not  a  medical  officer  of  health  ? — 
Yes. 

10.732.  Have  you  ever  called  him  in  ? — No,  I  have 
not ;  I  was  told  that  it  would  be  useless  to  trouble 
them,  as  it  did  not  come  under  their  ])Owers. 
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MINUTES  or  EVIDENCE  TAKEN  BEFORE  THE 


Mr.  10,733.  I  suppose  you  would  say  that  you  ought  to 

G.  Howell.     be  fully  compensated  for  the  25  acres  which  have  been 

  completely  spoiled  ? — That  is  all  I  ask  for. 

2  Mar.  1877.  10,734.  But  they  have  distinctly  refused  you  any 
compensation  ? — They  have  distinctly  refused  to  leave 
it  to  arbitration  with  respect  to  the  damages  in  the 
past.  What  they  say  is  this,  if  we  do  agree  to  go 
to  arbitration  you  must  leave  it  to  the  arbitrator  to 
say  not  only  what  you  are  to  have  for  the  past,  but 
what  sum  of  money  we  must  give  you,  and  you  must 
go  away,  or  how  much  a  year  we  must  pay  you. 
Those  are  the  only  terms  of  arbitration  that  they 
would  agree  to. 

10.735.  You  do  not  agree  to  the  terms  that  they 
should  buy  you  out  ? — No.  My  answer  to  that  was 
this,  that  if  they  would  agree  to  leave  it  to  arbitration 
for  the  damage  already  done  I  would  do  so,  and  I 
would  agree  with  them  if  they  liked  to  take  my  farm 
from  me. 

10.736.  And  that  they  have  refused  ?— Yes,  they 
have  refused  those  terms  ;  but  I  did  offer  to  leave  it  so 
if  Messrs.  Walker  would  do  the  same,  and  I  understood 
that  they  did  promise  to  do  the  same ;  that  is  to  say,  to 
leave  it  to  their  solicitor  and  to  mine,  and  let  the  two 
gentlemen  settle  it,  but,  after  going  into  the  matter,  I 
think,  on  Messrs.  Walker's  behalf  it  was  withdrawn 
again,  and  they  would  not  agree. 

10.737.  {Admiral  Hoj-nbi/.)  They  do  admit  their 
liability  by  talking  of  entei'ing  into  a  treaty  with  you  ? 
—They  do. 

10.738.  Have  you  not  spoken  to  your  landlord 
about  it  ? — I  have  spoken  to  the  trustees. 

10.739.  What  was  the  answer  of  the  trustees  of 

The  witne! 


whom  you  hold  the  lease  ? — They  treated  on  my  behalf 
with  Messrs.  Walker  in  the  first  instance,  to  see  if 
they  could  come  to  some  arrangement,  but  one  of  the 
trustees  is  a  lawyer,  and  he  told  me  that  I  could  do 
nothing  without  taking  proceedings,  and  that  I  should 
do  nothing.    I  wish  to  avoid  that. 

10.740.  I  presume  you  would  not  have  taken  the 
lease  from  them  if  the  chimney  had  been  at  the  time  in 
existence  ? — Certainly  not. 

10.741.  You  were  in  possession  of  that  land  and 
took  the  lease  before  the  chimney  was  erected  ? — Y"es, 
I  was.  Before  that  I  carried  on  an  engineering  esta- 
blishment in  the  neighbourhood,  but  owing  to  ill-health 
I  retired,  and  left  my  brother  at  the  works.  I  went 
to  farming  solely  on  account  of  my  health. 

10.742.  {Professor  Williamson.)  Are  you  ac- 
quainted with  the  nature  of  the  process  to  which  the 
fumes  are  subjected  at  the  present  time  to  condense 
them  ? — Yes. 

10.743.  I  understand  that  they  come  out  colder  at 
the  top  of  the  new  chimney  than  they  did  formerly 
from  the  old  chimney  ? — I  believe,  in  the  first  instance, 
they  have  cisterns  of  water,  which  the  waste  heat 
coming  from  the  furnaces  passes  over,  and  the  steam 
which  is  generated  is  allowed  to  go  along  a  flue  about 
a  mile  and  a  half  long,  and  in  travelling  round  this 
coiled  flue  it  cools  the  fume. 

10.744.  You  attribute  the  injury  to  your  lands  to 
this  circumstance,  that  they  allow^  the  fumes  to  come 
out  on  to  your  land,  which  is  very  near  to  the  chim- 
ney ? — Yes. 

10.745.  Instead  of  being  dispersed  over  a  greater 
surface  ? — Quite  so. 

withdrew. 


Mk.  G.  W.  S 

10.746.  {Chairman.}  You  are  a  justice  of  the 
peace  ? — I  am. 

10.747.  Living  at  Little  Effbrd  at  Plymouth? 
—Yes. 

10.748.  Have  you  lived  all  your  life  in  that  neigh- 
bourhood ? — Yes. 

10.749.  How  far  are  you  living  from  Plymouth  ? — 
Little  Efford  is  about  a  mile  and  a  half  from  the  Guild- 
hall, which  is  the  centre  of  it. 

10.750.  Have  you  been  subject  to  the  visitation  of 
noxious  vapours  ? — I  appear  before  you  in  consequence 
of  a  public  or  half  sort  of  public  meeting  that  was  held 
at  Plymouth  a  short  time  since,  consisting  of  some  of 
the  leading  men  of  Plymouth,  tradesmen,  and  others  of 
the  inhabitants.  We  met  from  time  to  time  to  endeavour 
to  get  this  nuisance  which  I  shall  presently  allude  to 
abated,  but  we  saw  no  opening  whatever  until  we 
understood  that  this  Commission  was  going  to  sit, 
and  a  fortnight  ago  a  number  of  gentlemen  met  for 
the  purpose  of  determining  what  steps  should  be  taken 
with  regard  to  this  matter  ;  and  I  have  got  all  the 
names  here  to  show  that  they  are  men  of  the 
highest  respectability.  We  had  a  meeting  the  other 
day  in  the  Mayor's  parlour  at  Plymouth,  composed  of 
several  of  the  principal  gentlemen  of  Plymouth,  amongst 
whom  was  the  Mayor  of  Plymouth,  not  in  his  official 
capacity,  and  a  resolution  was  passed  to  this  effect :  "  Re- 
"  solved  that,  notwithstanding  the  very  short  notice 
"  received,  eftbrts  be  made  to  present  evidence  of  the 
"  nuisances  arising  from  some  other  of  the  factories  on 
"  the  eastern  side  of  Plymouth  to  the  Noxious  Vapours 
"  Commission  which  will  sit  next  week  in  London  ;  that 
•'  fcr  that  purpose  some  gentlemen  be  requested  to 
"  attend  the  sitting.  Resolved  unanimously,  that  Mr. 
"  Soltau,  Mr.  Waring,  and  Mr.  Shelly  be  requested  to 
"  attend  as  a  deputation  from  this  meeting."  I  am  very 
glad  to  see  here  to-day  Mr.  Bewes,  a  solicitor,  who  repre- 
sents a  large  property  in  the  neighbourhood  of  Ply- 
mouth, and  has  joined  us  to-day.  I  should  say  that  the 
meeting  which  we  had  the  other  day  was  quite  a  repre- 
sentative one,  because  gentlemen  came  from  various 
parts  of  Plymouth  and  the  immediate  neighbourhood, 
and  therefore  may  be  considered,  from  having  been  so 


>TAU  examined. 

long  resident  in  the  neighbourhood,  to  know  pretty  well 
the  value  of  the  evidence  which  appeared  before  us  on 
that  day ;  they  all  spoke  unanimously  as  to  the  extreme 
annoyance  and  nuisance  arising  from  the  various 
vapours  in  the  vicinity,  and  most  urgent  that  some 
steps  should  be  taken  for  remedying  the  evils  which 
are  very  great,  and  I  am  sorry  to  say  of  a  growing 
character.  I  should  also  say  that  some  gentlemen 
expressed  an  opinion  there,  from  their  own  experi- 
ence, as  to  the  effect  of  these  vapours  upon  themselves, 
and  also  upon  their  families.  Some  of  them  expressed 
it  as  a  feeling  of  considerable  nausea,  whilst  those 
vapours  prevailed,  and  a  total  loss  of  appetite,  Avhich 
was  not  recovered  for  some  time.  But  I  will  take  you 
back,  with  your  permission,  to  Little  Efford,  which  is 
about  two  miles  from  the  town  of  Plymouth,  or  rather 
more  from  those  manufactories,  which  are  quite  on  the 
verge  of  Plymouth.  We  find  that  when  the  wind  is 
from  the  south-west  ladies  and  gentlemen  who  come 
out  to  visit  us,  and  occasionally  walk  upon  a  terrace 
Avhich  we  have,  which  commands  a  beautiful  view,  but 
shut  out  entirely  from  the  view  of  Plymouth,  a  most 
disagreeable  and  offensive  efiluvium  arises.  It  comes 
to  our  place  when  the  wind  is  from  that  quarter  to 
such  an  extent  that  Mrs.  Soltau  is  obliged  to  take  the 
ladies  into  the  house  immediately,  in  order  to  get  away 
from  the  nuisance.  I  have  marked  all  the  places  in 
this  map  {delivering  in  the  same)  with  little  red 
streaks,  as  the  places  to  which  I  more  particularly 
allude.  You  will  see  there  marked  the  little  village  of 
Laira  and  Crabtree. 

10,751.  I  suppose  from  the  fact  that  you  suffer  from 
the  south-west  wind.  Little  Efford  is  to  the  north-east 
of  Plymouth  ? — Yes. 

10,762.  And  Laira  lies  that  way  between  Plymouth 
and  you  ? — I  would  mention  incidentally  that  I  was  a 
great  gardener,  and  I  may  say  so  now,  but  within 
the  last  two  or  three  years  we  find  that  we  have  not 
been  able  to  cultivate  rose  trees ;  whether  it  is  owing 
to  that  I  cannot  pretend  to  say,  but  certainly  something 
or  other  has  had  some  effect  upon  our  vegetables.  I 
will  draw  your  attention  to  the  vegetables  in  a  short 
time.    Lipson  Terrace  suffers  very  much  ;  our  clergy- 
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mau,  the  Reverend  Mr.  Hawker,  who  lives  in  one  of 
those  places  which  I  pointed  ont,  unfortunately  has 
just  recently  built  a  new  house,  and  he  was  at  our 
meeting  the  other  day,  and  he  said  that  the  nausea  was 
so  excessive  that  when  it  prevailed  the  children  could 
not  venture  to  go  outside  the  door.  He  described  it 
in  rather  a  graphic  way,  saying  that  when  it  did  make 
its  appearance  it  gave  him  the  idea  of  being  in  a 
large  courtyard  or  farm  court  crowded  Avith  pigsty  es, 
which  had  been  in  an  offensive  state  for  some  con- 
siderable time,  and  then  and  there  had  been  cleaned 
out,  and  that  it  nauseated  them  so  much  that  when  the 
wind  was  in  that  direction  he  could  not  allow  his 
children  to  go  outside  the  house. 

10.753.  You  merely  quote  that  as  a  description  given 
by  him  which  you  adopt  ? — Yes,  which  I  adopt,  cer- 
tainly. Then  I  come  more  immediately  to  that  which 
I  have  seen.  I  have  a  tenant  who  rents  some  con- 
siderable property,  so  far  as  the  neighbourhood  of  a 

j     town  goes,  near  Laira  Bridge,  which  is  a  bridge 
I     belonging  to  Lord  Morlej.    My  tenant,  whose  name 
is  Northcote,  is  a  large  cultivator  of  cabbages  and 
vegetables,  and  is  a  contractor  for  the  navy,  and  he 
t:    rents,  I  think,  about  30  or  40  acres  in  the  neighbour- 
'     hood  of  the  town.    On  several  occasions  he  has  been 
to  me  to  complain  of  the  great  damage  which  his 
I    cabbages,  &c.  have  received  in  consequence,  as  he  appre- 
'    hends  and  believes,  of  the  dreadful  smells  and  vapours 
s.     which  prevail  over  a  portion  of  his  gardens.    I  went 
P     there  on  one  occasion  and  he  had  a  very  fine  display, 
'     or  rather  it  would  have  been  a  fine  display,  of  cabbages, 
and  the  outside  leaves  of  those  cabbages  were  all 
covered  with  a  very  thick  kind  of  varnish.    I  can 
only  liken  it  to  those  leaves  having  been  all  brushed 
over  with  very  thick  varnish.    When  the  sun  shone 
upon  them,  instead  of  looking  a  rather  dullish  green, 
they  would  look  quite  bright,  just  as  a  picture  would 
look  when  covered  in  that  way.    That  subjects  hiin  to 
t     a  very  considerable  loss,  because  he  sells  his  vegetables 
1     by  weight  to  the  Admiralty,  and  all  those  outside 
I     leaves  have  to  be  taken  off,  thereby  diminishing  the 
Weight. 

10.754.  You  are  stating  the  grievances  of  others  ; 
will  you  state  your  own  experience  ? — I  will  undertake 

'    to  say  that  the  complaints  are  most  general  throughout 
the  whole  of  Plymouth.    I  am  quite  satisfied  that  if 
you  were  to  go  to  any  part  and  aslc  about  these  nui- 
!     sances,  you  would  find  that  all  the  chief  tradesmen  and 
all  the  chief  persons  and  gentlemen  who  live  in  the 
immediate  neighbourhood  within  a  radius  of  a  mile  of 
Plymouth  would  say  that  they  find  it  most  disagree- 
able and  most  unwholesome  to  such  an  extent  that 
they  find  that  the  occasions  are  not  few  when  friends 
who  come  to  visit  them  have  been  obliged  to  leave 
quite  in  consequence  of  those  dreadful  scents  which 
arise  from  those  various  factories.    I  saw  the  vege- 
tables at  Northcote's  myself,  in  fact  on  several  occa- 
I     sions.    1  would  mention  that  that  is  a  piece  from 
i     which  he  has  generally  made  a  very  good  profit ;  they 
l-     were  all  drooping  instead  of  presenting  the  healthy 
i     appearance  of  cabbages,  and  where  they  did  not  seem 
to  have  suffered  in  that  way  their  leaves  were  decay- 
ing, and  no  crop  could  by  any  possibility  arise.  I 
have  made  a  list  of  several  persons  who  can  speak  to 
f  this. 

10.755.  That  I  think  is  unnecessary  ;  will  you  state 
what  is  the  cause  of  all  these  nuisances  ? — I  can  only 

!    attribute  the  cause  to  the  number  of  factories  which 
I    are  situate  in  the  places  which  I  have  marked  with  a 
'    red  line  on  the  map.    As  a  striking  proof  of  it  I  may 
say  that  it  depends  entirely  upon  where  the  wind  is 
as  to  whether  the  smells  are  perceptible  or  not.  When 
the  wind  is  from  the  south-west  we  feel  it,  and  when 
it  is  from  the  east  you  will  find  that  the  people  at  the 
I    west  end  of  the  town  will  feel  it  most  grievously,  and 
a  gentleman  is  now  present  who  will  testify  to  that. 

10.756.  Are  they  about  the  district  called  Catdown  ? 
— ^Ycs  ;  in  the  neighbourhood  just  around  Catdown. 

10.757.  What  is  the  description  of  works  ? — The 
description  I  have  written  down  on  the  map  myself. 
There  are  the  Millbay  Soap  Works,  the  Victoria  Soap 
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Company,  the  British  and  Irish  Sugar  Refining  Com-  ^  f 
pany,  Gibbs  and  Company's  Vitriol  Works,  Norring-  "  _ 
ton's  Manure  Works,  Burr^rd,  Leech,  and  Company's    22  Ma 

Manure  Works,  and  Plarvey's  Gas  Distillation  Works.   

Incidentally,  I  would  observe  that  there  are  no  less 
than  68,000  people  interested  in  this  question,  which 
is  the  population  of  Plymouth,  and  Devonport  being 
50,000,  and  Stonehouse  14,000,  almost  to  that  extent 
occasionally  are  those  nuisances  experienced. 

10,758.  Do  you,  or  will  some  other  witness  state 
what  is  the  particular  nature  of  the  nuisance.  You 
have  stated  what  the  results  of  the  nuisance  are,  but 
will  you  state  that,  or  leave  it  to  some  other  witness 
to  state  that  ? — I  would  rather  leave  it  to  some  other 
witness,  although  in  many  parts  of  the  town  I  have 
experienced  it  myself,  but  having  very  strong  lungs 
I  am  happy  to  say  that  it  is  not  so  inconvenient  to  us 
as  it  is  to  others. 

10,759  How  far  is  your  house  from  these  vapours  ? 
— I  think  quite  two  miles. 

10.760.  Are  you  sure  that  you  perceive  the  vapour 
from  those  works  which  are  two  miles  off  ? — Only 
from  the  fact  that  I  have  experienced  the  same  smells 
at  other  parts  of  the  town,  and  we  never  experience 
it  unless  the  wind  is  from  the  south-west. 

10.761.  Have  you  ever  experienced  it  further  than 
two  miles  ? — I  have  never  experienced  it  further  than 
two  miles.  I  am  now  speaking  simply  from  hearsay, 
but  I  have  heard  complaints  made  that  the  smell  is 
perceptible  at  Lord  Morley's  place  at  Saltram,  which 
is  very  nearly  three  and  a  half  miles  off.  There  is  p. 
gentleman,  Mr.  Hartmann,  who  lives  there,  and  I 
believe  that  some  of  his  family  have  alluded  to  the 
very  disagreeable  smells  when  particular  winds  have 
prevailed. 

10.762.  I  think  we  heard  from  some  witness  of  the 
great  heaps  of  manure  which  gave  off  very  bad  smells 
situated  nearly  in  the  same  place  ? — There  is  a  lai'ge 
heap  of  manure  quite  on  the  verge  of  the  sea  at  Dead- 
man's  Bay,  in  that  neighbourhood  ;  that  I  believe  is 
carted  away  as  fast  as  they  can  cai  t  it  away,  as  fast  as 
the  corporation  can  get  it  carried  off  for  farming  pur- 
poses in  barges. 

.10,763.  Are  you  able  to  distinguish  the  effect  of  the 
offensive  odours  that  proceed  from  those  manure  heaps 
from  that  of  the  smell  or  vapour  that  proceeds  from 
the  works  ? — As  to  the  smell  which  proceeds  from 
that  large  heap,  you  can  only  smell  it  within  a  very 
short  distance  ;  it  does  not  traverse  any  distance.  1 1 
was  a  place  I  sometimes  frequented  in  walking  or 
riding,  and  1  found  that  you  could  not  smell  it  at  any- 
thing like  a  quarter  of  a  mile,  or  certainly  not  more 
than  a  quarter  of  a  mile  off  from  where  that  dung  hill 
is.    It  is  a  very  different  smell  altogether. 

10.764.  (3Ir.  Wilbraham  Egerton.)  Could  you  ever 
trace  those  smells  home  to  any  particular  manufactory 
where  they  come  from,  for  instance,  any  smells  pro- 
duced by  the  chemical  works  or  by  the  sugar  works  ? 
— I  could  not  pretend  to  do  so.  There  is  a  variety  of 
smells  that  I  experience  in  going  into  Plymouth,  some- 
times smells  of  one  nature  and  sometimes  smells  of 
another ;  but  the  smells  that  we  get  in  our  neigh- 
bourhood are  very  nauseating  and  sickening  ;  one 
gets  the  appetite  affected,  and  some  people  I  have 
understood  have  been  made  quite  unwell  in  conse- 
quence. 

10.765.  Have  you  taken  any  steps  to  bring  the 
matter  before  the  local  board  on  sanitary  grounds  ? — 
I  am  not  aware  ;  a  gentleman  who  will  speak  pre- 
sently will  allude  to  that,  as  he  lives  in  the  town.  I 
am  not  mixed  up  with  the  corpoi'ation. 

10.766.  {Chairman.)  Have  any  of  the  persons  whose 
property  you  describe  as  having  been  injured  taken 
legal  proceedings  ? — I  took  legal  proceedings  myself 
■with  regard  to  the  injury  that  was  done  to  those  cab- 
bages.   I  applied  to  the  court. 

10.767.  Against  whom  did  you  take  proceedings  ? 
— Against  a  manufacturer  called  Harvey,  who  has 
since  removed  from  our  neighbourhood  to  Avhere  that 
clump  of  manufactories  which  you  see  on  the  map  now 
exist. 
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10.768.  With  what  result  ?— We  went  for  an  in- 
terim injunction,  and  we  failed. 

10.769.  What  was  the  cause  of  your  failure  ? — I  am 
not  aware,  but  Mr.  Bewes,  who  is  now  present,  will 
give  some  information  upon  that  point. 


10,770.  (Professor  Abel.)  Have  you  ever  observed 
any  effect  upon  the  paint  in  your  house ;  has  it  beea 
discoloured  at  all  ? — No ;  not  at  all.  I  do  not  think 
it  could  be  discoloured  ;  it  is  a  very  old  house ;  very 
dark  wood. 


The  witness  withdrew. 


J.  Shelly,  Esq.  JoHN  ShELLT,  1 

10.771.  (Chairman.)  What  are  you?  —  I  am  a 
solicitor  living  at  Woodside,  in  the  north-eastern 
part  of  Plymouth,  and  my  offices  are  in  Princess 
Square,  in  the  middle  of  Plymouth,  near  the  Hoe. 
The  principal  manufactories  in  Plymouth  are  on  the 
Sutton  Road,  which  you  will  find  to  the  east  of  Sutton 
Pool,  and  at  Catdown,  rather  on  the  western  side  of 
the  peninsula  which  is  marked  as  Catdown  on  the 
map.  In  the  Sutton  Road  there  is  a  sugar  refinery, 
candle  works,  starch  works,  chemical  manure  works, 
and  gas  works.  At  Catdown  there  are  chemical 
manure  works  where  vitriol  is  manufactured  I  believe, 
and  in  the  centre  of  the  town  there  is  also  a  sugar 
refinery. 

10.772.  Which  of  those  are  made  responsible  for 
the  noxious  vapours  which  are  found  in  the  neigh- 
bourhood of  Plymouth  ? — As  far  as  my  own  expe- 
rience goes  I  believe  that  the  principal  annoyance 
arises  from  the  chemical  manure  works  in  the  Sutton 
Road.  I  say  that  for  this  reason,  that  Avhen  I  notice 
the  smell  coming  from  whatever  source  it  may  come 
from,  I  take  careful  notice  in  what  direction  the  wind 
is,  and  judging  from  that  I  find  that  the  wind  coming 
fi-om  those  Avorks  brings  the  smell  directly  to  me.  I 
also  find  that  a  direct  east  wind  brings  it  to  my  office 
window  in  Princess  Square,  which  opens  towards  the 
east  and  lies  due  west  of  the  manure  works  in  the 
Sutton  Road.  When  the  wind  is  in  such  a  direction 
as  to  bring  the  smell  to  my  office  or  to  my  house  the 
smell  is  in  either  case  extremely  offensive.  Rather 
more  than  two  years  ago  my  wife  was  in  a  delicate 
state  of  health,  and  one  morning  the  smell  was  brought 
by  a  southerly  wind  to  Woodside.  I  was  called  home 
from  my  office  and  I  found  her  suffering  very  much 
indeed,  and  I  have  no  doubt  that  her  suffering  arose 
entirely  from  the  smell ;  but,  as  I  say,  she  was  in  a 
delicate  state. 

10.773.  Was  that  the  opinion  of  your  medical 
attendant  ? — It  was  the  opinion  of  my  medical  attend- 
ant that  her  suffering  on  that  day  was  considerably 
increased  by  the  smell,  and  on  many  occasions  she  has 
suffered  and  I  have  also  suffered  myself  from  nausea 
produced  by  the  smell. 

10.774.  How  long  have  those  works  existed  ? — The 
works  have  existed  for  a  very  considerable  time. 

10.775.  When  you  say  a  very  considerable  time, 
about  how  many  years  ? — The  owner  of  the  works  is 
here  and  I  dare  say  he  could  tell,  it  would  be  10  or  12 
years  I  should  think. 

10.776.  How  long  has  this  feeling  with  respect  to 
the  existence  of  these  nuisances  existed  ? — During  the 
last  three  or  four  years  the  nuisance  has  very  much 
increased. 

10.777.  To  what  do  you  attribute  the  greater  sen- 
sitiveness to  that  nuisance  in  the  last  three  or  four 
years  ? — The  works  themselves  have  been  progressively 
enlarged. 

10.778.  Do  you  attribute  it  to  the  introduction  of 
any  new  sort  of  working  ; — So  far  as  I  am  aware, 
there  is  no  new  sort  of  working. 

10.779.  Are  any  of  those  works  under  Govern- 
ment inspection  ? — I  am  not  aware  that  they  are  or 
that  they  are  not. 

10.780.  None  of  those  works  I  presume  are  what 
are  popularly  called  alkali  works  ? — I  am  not  aware. 
I  may  say  that  at  times  the  smell  is  very  much  worse 
than  at  other  times.  About  12  months  ago  the  smell 
for  several  days  was  exceedingly  bad.  I  then  made 
personal  inqiiiiy,  and  I  found  that  a  cargo  of  what  I 
was  told  was  sugar  scum  was  being  landed  in  Sutton 
Pool,  and  was  being  taken  to  those  manure  works 
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which  I  speak  of.  At  that  time,  and  for  some  little  time 
afterwards,  the  smell  was  very  much  greater  than  it 
usually  is.  I  am  in  the  habit  of  not  unfrequeutly 
visiting  Turnchapel,  which  is  on  the  opposite  side  of 
the  water  to  Catdown,  I  was  dining  with  the  clergy- 
man there  one  day,  and  the  smell  became  suddenly  so 
bad  that  we  really  could  not  eat  our  dinner. 

10.781.  That  I  suppose  was  with  a  northerljr  Avind? 
— Yes,  with  a  northerly  wind.  At  my  own  house  and 
at  my  father's  house,  which  is  very  near  Woodside,  we 
are  constantly  compelled  to  close  our  windows  entirely 
when  the  wind  brings  the  smell  up  in  that  direction. 

10.782.  Have  you  done  anything  to  protect  your- 
selves ? — Complaint  is  exceedingly  common  in  the 
town  amongst  my  own  friends.  Many  persons  have 
suffered  inconvenience  and  have  suffered  ill-health  from 
it,  and  three  or  four  meetings  have  been  held  in  the 
town  at  intervals.  It  was  hoped  that  the  Local 
Government  Board  would  take  action  and  a  petition 
was  signed  by  nearly  2,000  heads  of  families  com- 
plaining of  this,  and  asking  the  local  board  to  move. 
The  Local  Government  Board  sent  down  an  inspector 
afterwards  and  he  made  some  inquiries,  but  at  present, 
so  far  as  I  am  aware,  nothing  whatever  has  been  done. 
Complaint  has  also  been  made  to  the  town  clerk,  and 
the  town  clerk's  answer  is  this,  (I  myself  made  the 
complaint,  and  I  can  speak  from  my  own  know- 
ledge ;)  that  it  is  useless  to  bring  proceedings  because 
those  manufacturers  have  the  evidence  (which  they 
had  exhibited  to  him)  of  Professor  Letheby  and  of 
other  eminent  chemists,  who  state  that  everything  has 
been  done  that  can  be  done  in  the  way  of  providing 
against  the  emission  of  smell ;  still  the  smell  is  emitted 
and  the  town  clerk  suggests  that  efforts  should  be 
made  to  make  the  mere  emission  of  the  smeU  itself  an 
offence. 

10.783.  Have  j'ou  a  garden  at  Woodside  ? — I  have 
a  garden  at  Woodside. 

10.784.  Has  it  ever  suffered  from  the  visitation  of 
these  vapours  ? — rit  suffers  in  this  way  ;  I  have  lived 
in  Plymouth  about  20  years.  When  I  first  came  to 
Plymouth  I  lived  at  Woodside,  and  it  was  then  easy 
to  grow  many  flowers  which  we  now  cannot  grow,  as 
Mr.  Soitau  said  we  cannot  grow  roses  successfully,  and 
we  cannot  grow  verbena  successfully. 

10.785.  I  suppose  it  would  be  very  difficult  con- 
clusively to  show  that  that  falling  off  in  the  vegetation 
is  due  to  those  works  ? — I  can  only  say  that  it  occurs 
coiucidently  with  the  increase  of  the  smell.  I  can  go 
no  further  than  that. 

10.786.  Has  there  been  a  growth  of  houses  around 
you  also  ? — Not  very  considerable  iia  that  part  of  the 
town,  it  is  more  due  north  of  the  town. 

10.787.  You  think  that  you  are  not  suffering  more 
from  the  sulphurous  acid  which  is  evolved  from  the 
coal  used  for  domestic  purposes  ? — No,  I  think  not. 
I  think  there  is  no  possibility  of  that.  I  may  say 
that  there  is  another  point  which  will  show  the  effect 
of  it,  that  when  the  wind  is  from  those  works  the 
brass  door  handle  and  the  brass  work  outside  the 
house  turn  black  almost  dii-ectly,  and  in  the  same 
way  in  Princess  Square  the  same  thing  is  observed. 

10.788.  Does  the  furniture  suffer  at  all  ? — I  am  not 
aware  that  it  does  ;  I  do  not  know  that  it  does.  I  have 
heard  of  several  of  my  friends  having  sutfei'ed  ;  one 
gentleman  whose  office  lies  very  near  those  works 
suffered  for  some  time  from  headache  and  nausea, 
making  him  really  very  ill,  so  that  he  was  obliged  to 
stay  at  home  for  some  time,  and  he  complained  to  the 
proprietor  of  the  works.  The  scenery  there  is  ex- 
ceedingly beautiful  and  a  friend  of  mine  who  was  an 
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artist  and  who  was  sketching  there  on  two  or  three 
occasions  was  obliged  entirely  to  give  up  his  work. 

10.789.  Have  you  anything  further  to  state? — I  am 
churchwarden  to  Sutton-on-Plym  church  and  I  am 
also  manager  of  the  schools  immediately  adjoining  the 
church.  The  smell  in  the  church  is  sometimes  ex- 
ceedingly offensive  and  visitors  to  the  church  have 
spoken  to  rae  as  churchwarden  about  it.  They  have 
asked  me  whether  there  were  not  a  large  number  of 
pigstyes  in  the  neighbourhood,  which  describes  the 
smell,  whereas  there  is  nothing  of  the  kind. 

10.790.  Are  you  sure  in  that  case  that  the  nuisance 
was  caused  by  the  works,  may  it  not  have  been  caused 
by  the  large  deposits  of  sewage  of  which  we  have 
heard  ? — No,  and  I  will  tell  you  why.  One  of  the 
men  from  the  woi-ks  came  one  week  day  evening  to 
the  service  at  the  church  in  his  working  dress,  I 
happened  to  sit  near  him  and  the  smell  was  exactly 

.  the  same,  very  strong.    I  am  quite  acquainted  with 
the  manure  heap  there,  it  is  often  very  offensive  when 
in  crossing  in  little  steamers  we  pass  quite  close  to 
-  it,  but  when  the  steamer  gets  a  little  distance  from  it 
the  smell  is  not  pei'ceivable  at  all.    And  I  may  say 
that  with  regard  to  the  factories  I  have  frequently 
found  that  the  smell  is  much  worse  at  Woodside  at  a 
distance  of  a  quarter  of  a  mile  perhaps  from  the  works 
than  it  is  immediately  at  the  works  themselves. 
I       10,791.  Have  they  high  chimneys? — Yes;  they 
i    have  high  chimneys,  and  the  ground  rises  up  towards 
the  north. 

,        10,792.  (Earl  Percy ^  I  think  you  spoke  of  making 
I    the  mere  emission  of  vapour  illegal  ? — That  was  sug- 
gested by  the  town  clerk,  the  clerk  to  the  local  sani- 
taiy  authority. 

10.793.  But  that  would  put  a  stop  to  any  of  those 
businesses  at  all,  would  it  not  ? — I  do  not  know  thfi.t 

\    it  would.    I  believe  not. 

10.794.  The  present  state  of  the  law  is  rather 
guided  by  the  consideration  of  what  is  the  best  prac- 
ticable means  rather  than  that  means  should  be  taken 
to  prevent  the  nuisance  altogether  ? — The  law  has 
been  altered  so  as  to  throw  the  burthen  upon  the 

I  manufacturers  of  proving  that  they  use  the  best  prac- 
I    ticable  means,  and  that  those  manufacturers  are  pre- 
pared to  do.    Then  it  is  believed  that  those  means  at 
times  are  carelessly  worked,  and  for  other  reasons  do 
not  act  as  they  ought  to  act,  for  in  spite  of  the  best 
practicable  means  there  is  no  doubt  that  the  smell 
exists.     It  is   suggested,  therefore,  that  the  mere 
emission  of  the  smell  should  be  created  an  offence,  and 
I    it  is  believed  that  that  will  make  manufacturers  more 
I    active  in  repressing  it  and  more  watchful. 
'       10,795.  Have  you  adopted  the  view  that  there  is  no 
!    manufacture  which  cannot  entirely  avoid  the  emission 
i'    of  noxious  vapour  ? — One  of  the  manufacturers,  a 
»    member  of  the  firm  of  which  I  have  just  spoken,  wrote 
to  the  local  newspapers  the  other  day,  and  stated  that 
it  was  simply  a  question  of  water  ;  that  if  the  manu- 
facturers had  water  enough,  and  were  to  use  it,  they 
!    could  stop  these  smells, 

;       10,796.  That  may  be  true  of  one  particular  manu- 
'    facturer,  but  I  am  talking  of  a  change  in  the  law,  and 
the  question  is,  whether  an  enactment  that  made  it 
'  illegal  to  emit  any  noxious  vapour  whatever  would 
not  be  o£  siTch  a  character  as  to  prohibit  the  carrying 
on  of  certain  manufactories  altogether  ? — I  am  not 
aware  that  it  would. 
10,797.  But  are  you  aware  that  it  would  not  ? — No. 
I      10,798.  {Mr.   Wilbraham  Egerton.)  I  understand 
that  your  general  proposition  rather  comes  to  this, 
that  in  the  middle  of  a  large  population  like  Plymouth 
noxious  trades  should  be  legally  forbidden  ? — That 
trades  which  cannot  be  cari'ied  on  without  becoming 
noxious  undoubtedly  should  be  forbidden. 

10,799.  Then  do  you  think  that  outside  the  limits 
of  a  town  like  Plymouth  greater  latitude  should  be 
allowed  ?— Yes. 


10.800.  And  that  it  is  only  in  the  centre  of  large  J-  Shelly,  E&q. 

populations  that  the  rule  should  be  strictly  carried   

out  ? — I  think  that  regard  gught  to  be  had  to  where  a  ^ar.  is. 7. 
large  number  of   persons  are  necessarily  gathered 

together,  and  that  this  suffering  should  not  be  inflicted 
upon  them. 

10.801.  Are  you  in  favour  of  Government  inspec- 
tion in  all  cases  ? — Undoubtedly. 

10.802.  Does  Government  inspection  exist  in  the 
case  of  these  works  ? — I  am  not  aware  whether  it  does 
or  not. 

10.803.  Still,  as  a  resident  in  Plymouth,  are  you  not 
aware  of  that  ? — I  am  not  aware. 

10.804.  Do  you  think  that  manufacturers  should  be 
responsible  for  the  acts  of  their  workmen  ? — I  do 
certainly.  It  is  a  general  principle  of  law,  I  think, 
that  the  master  should  be  held  responsible  for  his 
servants. 

10.805.  But  they  are  not  so  in  all  cases  ? — No,  they 
are  not. 

10.806.  {Chairman^  I  suppose  that  those  woi-ks 
were  established  where  they  are  at  a  time  when  they 
were  supposed  to  be  some  distance  from  the  main 
population,  were  they  not  ? — No  ;  at  the  time  they 
were  established  there  was  a  considerable  population 
in  the  immediate  neighbourhood. 

10.807.  So  far  as  the  Sutton  Road  is  concerned,  but 
was  that  the  case  at  Catdown  ? — -Catdown  is  an  out- 
lying hamlet.  The  population  there  is  entirely  conf- 
posed  of  fishing  people  and  the  workmen  in  those 
factories.  The  population  there  is  not  large,  nor  do 
I  believe  that  the  annoyance  is  nearly  so  great  from 
the  works  there. 

10.808.  Still  if  the  vapour  travels  so  far  as  we  have 
heard  it  does,  that  is  to  say,  two  or  three  miles,  Ply- 
mouth would  suffer  from  Catdown  as  well  as  from 
Sutton  ? — It  would,  and  it  does  I  believe. 

10.809.  {Professor  Abel.)  You  do  not  complain  of 
the  works  at  Catdown  ? — I  do  not  think  that  the  an- 
noyance is  so  great,  partly,  perhaps,  in  consequence  of 
their  greater  distance. 

10.810.  What  distance  are  you  from  Catdown  ? — ■ 
I  am  about  half  a  mile  from  Sutton  Road,  and  about 
a  mile  in  a  straight  hue  from  Catdown. 

10.811.  You  spoke  of  the  metal  work  in  your  house 
or  in  some  houses  being  tarnished  at  times  by  the 
vapours  evolved  ? — Yes. 

10.812.  I  see  by  the  map  that  the  manufactories 
near  Sutton,  or  the  nearest  to  you,  are  manure  works 
and  candle  works  ?  —  Chemical  manure  works  and 
candle  works. 

10.813.  But  at  Catdown  nearest  to  you  there  are 
some  large  sulphate  of  ammonia  works  ? — Yes. 

10.814.  Have  you  been  enabled  at  all  to  trace  the 
particular  vapours  of  which  you  most  complain  to  any 
particular  works  in  your  vicinity  ? — I  can  only  judge 
by  observing  the  direction  of  the  wind  when  the  smell 
comes,  and  judging  frorn  that  I  believe  that  the  most 
offensive  smell  comes  from  Sutton  Road. 

10.815.  Those  are  candle  works  and  manure  works  ? 
— Yes  ;  the  smell  from  the  candle  works  is  not  ob- 
served at  any  great  distance.  Although  it  is  nasty  it 
has  not  the  same  sickening  effect. 

10.816.  Do  you  know  where  the  man  was  employed 
through  whose  agency  you  identified  that  peculiar 
odour  that  you  complain  of  ? — Yes ;  he  was  employed 
at  the  Catdown  Works. 

10.817.  At  the  sulphate  of  ammonia  works  or  the 
other  works  ? — No  ;  at  the  chemical  manure  works. 

10.818.  They  are  almost  the  most  distant  from  you, 
are  they  not  ? — Yes,  they  are. 

10.819.  {Professor  Williamson.)  Plave  you  been 
able  to  identify  any  of  the  smells,  so  as  to  be  able  to 
tell  what  Avas  the  nature  of  the  offensive  substance  at 
all  ? — I  am  not  a  chemist  at  all. 


The  witness  withdrew. 
3  F  4 
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10.820.  (^Chairmmi.)  Are  j'ou  a  solicitor  living  at 
Plymouth  ? — I  am  a  solicitor  at  Stonehouse,  which 
adjoins  the  town  of  Plymouth. 

10.821.  Ilave  you  taken  great  interest  in  this 
question  of  noxious  vapours  ? — I  have ;  I  represent 
many  landowners  who  have  land  injuriously  affected 
by  them. 

10.822.  Will  you  be  good  enough  to  state  your  case 
to  the  Commission  ?- — I  produce  the  Ordnance  Map  of 
the  locality,  in  which  I  have  indicated  by  a  pink 
colour  the  lands  which  I  may  be  taken  to  represent, 
consisting  altogether  of  about  200  acres.  I  consider 
tlie  building  value  of  those  lands  very  materially 
affected  by  the  manufactories,  and  the  effluvia  which 
come  from  those  manufactories. 

10.823.  How  far  do  those  lands  lie  from  the  works 
Avhich,  in  your  opinion,  produce  the  nuisance  ? — The 
furthest  point  I  suppose  is  about  a  mile,  I  should 
think,  as  the  crow  flies. 

10.824.  What  is  the  nearest  point  to  the  works  ? — 
The  nearest  point  to  the  works  would  be  about  400  or 
500  yards. 

10.825.  Then  the  whole,  I  suppose,  when  the  wind 
is  in  the  right  direction  is  permeated  by  this  vapour  ? 
— The  whole  of  the  land  is  permeated  by  this  vapour 
more  or  less. 

10.826.  You  said  you  had  reason  to  believe  that  the 
>alue  of  the  land  was  deteriorated ;  have  you  practical 
proof  that  such  is  the  fact  ? — I  think  so  from  the 
building  opei'ations  now  in  progress  being  on  the  north 
side  of  Plymouth,  along  the  Tavistock  Road,  in  pre- 
ference to  the  eastern  part  of  Plymouth. 

10.827.  Will  the  part  where  you  say  building  is  now 
going  on  be  more  affected  from  the  visitation  of  these 
nuisances  ? — Well,  they  prefer  a  distance  from  them, 
and  that  is  one  of  the  reasons  for  builders  choosing  a 
locality  on  the  outskirts  of  Plymouth  rather  than 
Plymoutli  itself. 

10.828.  That  is  indirect  evidence  certainly  of  some 
weight,  but  have  you  any  direct  evidence  of  the  fact  of 
people  liaving  dechned  to  take  building  sites  upon  that 
laud  on  the  ground  that  they  were  suffering  from  these 
vapours  which  they  might  escape  elsewhere  ? — No,  I 
have  never  heard  that  given  as  a  reason,  but  from  the 
paucity  of  the  applications  for  building  land  in  this 
particular  district  I  am  led  to  draw  that  inference 
myself.  There  have  been  recently  isolated  spots,  not 
any  general  building  plan,  but  isolated  spots,  where 
gentlemen  wish  to  build  single  houses.  There  is  Mr. 
Hawker's,  which  Mr.  Soltau  spoke  of,  and  since  he 
has  built  his  house  he  has  been  considerably  annoyed 
by  the  smells  from  those  chimneys. 

10.829.  How  long  has  this  visitation  of  noxious 
vapours  been  so  considerable,  as  in  your  opinion  to 
affect  the  marketable  value  of  the  land  ? — I  should  say 
that  during  the  last  three  or  four  years  people  have 
complained  more  than  they  did  formerly. 

10.830.  Does  that  period  correspond  with  any  con- 
siderable enlargement  of  the  works  ? — I  cannot  tell  as 
to  the  enlargement  of  the  works  ;  I  am  not  quite 
sure. 

10.831.  Or  with  the  increase  in  their  number? — I 
am  not  sure,  but  certainly  complaints  have  been  more 
numerous  of  late  years. 

10.832.  You  are  a  lawyer  I  believe,  do  you  consider 
that  the  existing  law  is  insufficient  to  protect  the 


owners  of  property  from  these  nuisances  ? — I  consider 
that  it  would  be  beneficial  if  the  law  was  made  more 
stringent. 

10.833.  I  suppose  you  would  wish  it  to  be  not  only 
more  stringent  but  more  available  ? — Yes,  more  avail- 
able. 

10.834.  What  alterations  in  the  law  would  you 
suggest  ? — I  have  not  considered  that  question. 

10.835.  Do  you  look  for  more  power  in  this  respect 
to  an  alteration  in  the  law  which  would  enable  each 
individual  to  recover  more  easily  any  damage  inflicted 
upon  him  by  those  works,  or  to  an  extension  of  the 
effective  inspection  which  would  have  the  indirect 
effect  of  compelling  manufacturers  to  adopt  the  best 
known  processes  ? — I  think  that  that  would  be  the  best 
way,  I  would  make  it  more  stringent  by  Government 
inspection,  either  through  the  local  board  of  the  district 
coupled  with  the  Government  inspector,  or  through 
direct  Government  inspection,  without  reference  to  the 
local  board. 

10.836.  Do  you  think  that  the  local  board  would  be 
likely  to  supply  an  inspector  of  the  necessary  technical 
knowledge  to  carry  weight  with  the  manufacturers  ? — 
I  am  afraid  not ;  I  think  the  best  plan  would  be  if  he 
Avere  appointed  by  the  local  board,  acting  under  the 
authority  and  control  of  the  local  board  in  London. 

10.837.  But  the  authority  and  control  of  the  Local 
Government  Board  would  not  supply  him  with  the 
requisite  knowledge,  would  it  ? — The  appointment  of 
an  inspector  might  be  made  subject  to  the  approval  of 
the  Local  Government  Board  in  London. 

10.838.  The  difficulty  is  tliis,  you  appoint  an  in- 
spector of  the  district,  and  that  inspector  may  be  a 
very  fit  man  for  the  ordinary  purposes  of  the  district, 
but  he  may  often  want  the  necessary  technical  know- 
ledge to  make  him  a  useful  officer  with  respect  to 
those  works  which  require  scientific  knowledge;  do 
you  think  it  likely  that  in  most  cases  the  local  board 
would  be  able  to  appoint  a  person  with  the  requisite 
accomplishments  ? — No,  I  think  not. 

10.839.  Have  you  conducted  any  law  suits  for 
damages  with  reference  to  those  works  ? — I  was  con- 
cerned indirectly  in  that  case  which  Mr.  Soltau  re- 
ferred to,  in  which  his  tenant  suffei'ed  injury,  but  the 
proceedings  were  taken,  under  the  advice  of  counsel, 
in  the  name  of  a  man  named  Goad,  on  the  ground  of 
injury  to  health.  The  whole  case  was  stated  to 
counsel,  and  counsel  advised  that  it  should  be  taken 
by  him  and  not  in  the  tenant's  name  as  for  injury  to 
the  crops,  and  I  believe  that  that  was  a  mistake.  The 
case  was  suspended  afterwards,  Mr.  Harvey  removed 
his  works  to  the  district  of  Catdown. 

10.840.  When  you  say  that  the  case  was  suspended 
what  do  you  mean  ? — The  case  was  not  further  pro- 
ceeded with,  it  was  allowed  to  lapse,  it  was  dropped 
for  a  time. 

10.841.  Then  you  have  never  tried  the  question 
whether  injury  to  property  might  be  redressed  by 
proceedings  at  law  ? — No,  it  was  simply  on  the  ground 
of  injury  to  health  that  proceedings  were  taken. 

10.842.  Do  you  know  of  any  legal  proceedings 
having  been  taken  on  that  ground  — I  am  not  aware 
of  any. 

10.843.  Have  you  any  other  observation  which  you 
wish  to  make  ? — No  ;  I  think  not. 


The  witness  withdrew. 


H. 


J.  Waring, 
Esq. 


Henry  John  Waring,  Esq.,  examined. 


10.844.  (^Chairman.)  You  are  a  shipping  agent,  are 
you  not,  in  considerable  business  ? — Yes,  I  am. 

10.845.  And  therefore  much  interested  in  the  com- 
mercial prosperity  of  Plymouth  ? — Yes. 

10.846.  Where  do  you  live  ? — I  live  at  Osborne 
House,  close  on  the  edge  of  the  Hoe  ;  you  see  the  word 
"  Promenade  "  on  the  map,  and  my  house  is  at  the 
corner  against  the  "  P." 


10.847.  Your  situation  appears  to  be  a  very  good 
one  at  Plymouth  ? — A  very  good  one ;  one  of  the  best 
situations  in  Plymouth. 

10.848.  It  is  a  place  is  it  not  which  is  much  fre- 
quented by  people  who  are  out  for  exercise  ? — -Very 
much,  and  by  visitors  particularly  so. 

10.849.  Is  this  favoured  situation  visited  at  all  by 
these  noxious  vapours  ? — Most  frightfully  so ;  in  fact  I 
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may  simply  tell  you  that  my  offices  are  down  by  the 
water  side,  by  the  Great  "Western  Docks.  I  generally 
cross  the  water  sometimes  twice  and  sometimes  four 
times  a  day,  and  I  have  crossed  there  in  the  evening 
coming  home  to  dinner  about  half -past  6  o'clock.  When 
I  have  left  my  offices  I  have  been  as  hungry  as  a  man 
need  be  going  home  to  his  dinner,  and  1  have  been 
almost  poisoned  by  this  stench ;  I  have  in  fact  been 
made  so  sick  that  I  have  gone  upstairs  to  wash  myself 
prior  to  dinner,  and  I  have  retched  most  fearfully  over 
the  basin  which  I  have  been  washing  my  face  and 
hands  in,  in  fact  my  whole  system  has  been  thoroughly 
disarranged. 

10.850.  Does  this  happen  often  ? — Frequently.  I 
have  come  to  dinner  and  the  first  mouthful  that  I  have 
put  into  my  mouth  the  effluvia  has  gone  down  my  throat 
and  almost  choked  me. 

10.851.  Ai'e  you  a  family  man  ? — I  have  a  wife  but 
no  children. 

10.852.  Does  your  wife  also  experience  this  ? — We 
cannot  keep  a  window  of  the  house  open  or  a  door,  we 
are  obliged  to  block  it  up,  in  fact  in  the  summer  time, 
when  we  have  the  top  sashes  of  our  bedrooms  down, 
we  are  often  waked  in  the  middle  of  the  night  with 
this  fearful  stench,  the  room  is  full  of  it.  To  give  you 
an  idea  of  how  it  affects  things  in  the  house,  I  have  a 
white  metal  nickel  silver  telescope,  that  I  keep  in  my 
bedroom  for  the  purpose  of  looking  out  early  in  the 
morning  over  the  Sound  and  seeing  the  shipping,  and 
in  24  hours  after  the  wind  has  come  in  from  the  east 
and  those  stenches  arise  the  telescope  goes  every  colour 
of  the  rainbow  ;  if  it  had  been  dipped  in  vinegar  or 
acid  of  any  kind  it  could  not  have  been  in  a  worse  state. 

10.853.  How  long  has  this  part  of  the  town  been 
subject  to  these  visitations? — I  think  every  year  it 
becomes  worse  and  worse,  and  as  the  manufactures 
increase,  that  is  to  say,  as  they  manufacture  more 
mamn-e,  as  they  have  hitherto  done,  I  think  the  stench 
increases  with  the  increase  of  the  manufacture. 

10.854.  It  is  only  of  late  years,  is  it,  tliat  you  have 
been  so  painfully  affected  as  you  describe  ? — For  tlie 
last  three  or  four  years  particularly  that  I  have 
resided  in  the  house  was  not  nearly  so  bad  when  I 
purchased  the  property  as  it  is  now. 

10.855.  Has  any  effect  been  produced  upon  the 
letable  value  of  property  in  the  neighbourhood  ? — No, 
I  think  not ;  in  fact  some  property  that  has  been  sold 
there  brought  very  high  prices  recently,  but  that  has 
been  entirely  I  find  depending  upon  this  Commission 
with  the  hopes  of  having  tlie  stenches  removed  ;  that 
has  been  looked  forward  to  1  can  assure  you  by  the 
purchasers,  I  know  them  intimately. 

10.856.  How  do  you  think  those  stenches  can  be 
removed,  or  is  it  your  view  that  they  cannot  be  im- 
proved without  removing  the  works  ? — Gentlemen 
versed  in  chemistry  can  devise  a  plan  better  than  I 
can,  but  I  should  think  that  those  gases  that  escape 
certainly  could  in  some  way  be  fixed  instead  of  being 
sent  out  to  the  million  in  the  manner  that  they  are. 
It  is  almost  unbearable  of  a  morning  at  the  Hoe  with 
the  wind  in  an  easterly  direction,  the  effluvia  coming 
from  those  works  is  something  so  bad  that  I  can  only 
compare  it  to  that  from  a  drove  of  pigs  in  an  Ii  ish 
steamboat  that  have  been  congregated  together  for 
some  time. 

10.857.  Is  there  any  particular  wind  when  you  sutFer 
most  from  the  smells  ? — When  the  wind  is  in  the  east. 

10.858.  Do  you  get  it  from  the  south  of  the  Laira 
from  Catdown  ? — I  am  not  aware  as  to  any  particular 
manufactures  ;  I  know  that  the  same  effluvia  arises 
from  both  manufactories  ;  I  know  that  from  this  fact 
that  men  from  both  factories  occasionally  come  into 

The  witne 


my  office.  I  would  say  that  I  am  one  of  the  last  H.  j.  Waring, 
people  in  the  world  that  would  appear  before  a  com-  Esq. 

mission  of  any  kind  to  put  down  factories,  for  I  think   • 

that  they  benefit  others  and  myself  indeed  indirectly,  1877. 

for  I  bring  them  their  sacking  and  bagging  by  my  ' 

steamer,  and  I  carry  away  the  manufactured  article 

after  they  have  made  it,  so  that  I  am  not  a  prejudiced 

witness  by  any  means,  but  I  should  like  to  see  the 

nuisance  abated.    If  a  man  from  the  factory  comes  in 

you  can  spot  him  instantly ;  I  can  tell  when  I  am  in 

my  inner  office  when  a  man  in  the  outer  office  has 

come  from  those  factories  because  of  the  smell  that 

he  brings  with  him,  and  even  in  the  ships  we  put  it 

in  separate  holds  entirely  from  the  other  merchandize. 

10.859.  Does  it  form  an  important  part  of  the  trade 
at  Plymouth  ? — Yes,  a  very  important  part  of  the 
trade,  and  if  the  stench  could  be  abated  that  is  all 
that  is  required.  I  do  not  think  that  anyone  wishes 
the  factories  put  down  altogether  because  it  is  one 
staple  part  of  the  trade  of  the  port. 

10.860.  Would  you  have  the  manufacturers  com- 
pelled to  employ  the  best  methods  for  neutralizing  the 
evil? — Simply  so ;  that  is  all  we  ask.  I  could  name 
visitors  to  several  families,  friends  of  mine  in  the 
neighbourhood,  who  have  been  obliged  to  leave  after 
staying  two  or  three  days.  The  wind  has  come  from 
the  east  and  they  have  been  obliged  to  leave.  1  know 
a  gentleman  who  was  about  to  purchase  property  in 
he  neighbourhood,  almost  within  50  yards  from  me, 
but  he  has  abandoned  it  and  he  has  already  gone  and 
purchased  a  place  at  Torquay  instead.  If  the  nuisance 
is  not  abated  it  must  tell  ultimately  on  the  value  of  the 
property. 

10.861.  Are  there  any  signs  of  these  works  being- 
extended  ? — I  think  they  are  extending  every  year,  as 
the  business  increases,  I  think  the  works  get  larger 
and  larger. 

10.862.  {Mr.  Wilbraham  Egerton.)  Is  it  the  manure 
manufacture  that  you  are  more  particularly  speaking 
about  — It  is  the  smell  from  the  manure  works. 

10.863.  It  is  solely  of  that  that  you  complain  ? — 
That  is  all  that  I  speak  of,  because  I  merely  spot  it  to 
be  the  manure  works  from  the  fact  of  my  knowing 
the  smell  of  the  manure,  and  knowing  the  smell  that 
the  men  bring  into  my  ofiice  that  come  from  those 
works. 

10.864.  One  of  the  witnesses  told  us  that  it  was  no 
use  taking  any  legal  proceedings  against  these  manure 
works,  because  their  answer  would  be  that  they  were 
using  the  best  practicable  means  for  abating  the 
nuisance,  is  that  your  opinion  ? — I  have  heard  it  said 
that  they  are  using  the  best  practicable  means.  I 
know  the  gentlemen  very-intimately,  and  I  believe  that 
they  would  not  willingly  state  what  was  not  the  fact. 

10.865.  The  Chairman  put  it  to  you  just  now  that 
you  wanted  to  see  them  use  the  best  practicable  means, 
and  I  want  to  now  whether  you  are  aware  that  they 
are  doing  so  now,  and  if  they  are  doing  so,  how 
would  you  treat  them  ? — I  would  rather  be  without 
the  factories  there  than  with  the  nuisance,  although  I 
do  not  wish  to  part  with  the  factories. 

10.866.  Then  your  argument  is  that  it  is  not  for  the 
public  good  that  manufactories  which  emit  such  a 
nuisance  as  those  two  manufactories  do,  should  be 
situated  in  the  midst  of  a  large  population  like  Ply* 
mouth  ? — No,  not  if  the  nuisance  cannot  be  abated. 

10.867.  {Chairman.)  You  would  like  before  taking 
any  further  steps  to  have  the  guarantee  of  a  skilled 
inspector,  who  should  see  whether  the  best  practicable 
means  had  been  adopted  ? — That  is  what  we  ask. 

10.868.  {l^Ir.    Wilbraham  Egerton.)  You  are  in 
favour  of  inspection,  at  any  rate  ? — Most  certainly. 

i  withdrew. 


Francis  Hicks,  Esq.,  examined. 


F.  Hicks,  Esq. 


10,869.  {Chairman.)  What  are  you?  —  I  am  an 
alderman  and  past  mayor  of  Plymouth.  1  am  also 
chairman  of  the  Plymouth  Mercantile  Association, 
and  it  is  at  the  request  of  that  association  that  I 
appear  here  to-day. 


39887. 


10.870.  Do  you  make  a  statement  more  on  behalf 
of  them  than  on  your  own  behalf? — I  do. 

10.871.  Will  you  be  good  enough  to  proceed  with 
it  ? — In  the  first  place,  I  would  say  that  nearly  all  the 
leading  traders  of  the  town  are  members  of  that  asso- 
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MINUTES  OF  EVIDENCE  TAKEN  BEFOKE  THE 


F  Hicks  Esq.  ciation,  and  it  was  at  a  large  committee  meeting 
 L        called  for  the  purpose  o£  settling  the  question  that  I 

22  Mar.  1877.   was  requested  to  attend  here.    When  we  knew  that 

  the  Commission  was  sitting  which  would  receive  the 

evidence  of  the  inhabitants  of  the  town  with  regard  to 
these  noxious  vapours,  I  was  unanimously  asked  that 
I  would  be  good  enough  to  attend  and  state  that  in 
the  opinion  of  the  committee,  and  that  of  the  members 
of  the  association  generally,  the  continuance  of  the 
emission  of  these  noxious  fumes  is  prejudicial  to  the 
trading  interests  of  the  town,  and  we  can  speak  and 
every  inhabitant  of  Plymouth  can  speak  of  that, 
~  10,872.  Does  that  relate  to  the  shop-keeping 
interest  of  the  town  ?— Yes,  to  the  general  and  mer- 
cantile and  shop-keeping  interests,  or  the  general 
trade. 

10.873.  I  suppose  you  would  hardly  include  in  that 
term  all  these  manufacturers  ? — No ;  the  general 
interests  of  the  community,  perhaps  a  number  of  whom 
would  largely  consist  of  shop-keepers  of  the  town. 

10.874.  Have  you  known  any  instances  in  which 
the  prosperity  of  the  town  has  been  hindered  by  the 
existence  of  these  works  ? — We  believe  that  people 
have  been  kept  from  remaining  in  the  town  when  they 
have  been  there,  and  have  also  been  prevented  from 
coming  into  the  town  in  consequence. 

10.875.  Who  are  they? — Other  inhabitants  or 
people  who  have  been  there  as  visitors  for  a  short  time 
have  left  if  they  happened  to  have  been  there  when 
the  wind  has  prevailed  in  an  easterly  direction  and 
they  have  gone  again  without  taking  up  their  abode  as 
they  might  perhaps  have  done,  and  they  also  have 
taken  away  a  bad  report  of  the  neighbourhood. 

10.876.  Have  you  ever  known  any  instance  in 
which  persons  who  have  been  inclined  to  lay  out  their 
capital  in  building  have  been  prevented  from  doing 
so  by  the  fear  that  the  value  of  their  houses  would  be 
affected  by  this  nuisance  ? — Yes,  I  am  able  to  give 
direct  evidence  upon  that  point.  A  large  property 
was  lately  coming  into  the  market  for  sale  close  adjoin- 
ing the  Hoe,  more  than  20  acres  of  arable  land.  This 
very  association  was  interested  in  getting  this  land 
taken  up  with  the  view  of  its  being  built  upon,  for 
the  purpose  of  building  useful  and  desirable  residences 
nearly  adjoining  the  sea.  One  of  our  principal,  I 
might  say  one  of  our  largest  and  richest  merchants 
immediately  declined  joining  in  it  for  the  express 
reason  that  the  noxious  vapours  so  prevailing  over 
that  part,  if  there  was  a  long  continuance  of  steady 
wind  from  the  east,  so  destroyed  the  character  of  that 
part  for  residential  purposes,  that  he  positively  de- 
clined to  have  anything  to  do  with  it  and  the  matter 
fell  through  really  upon  that  ground ;  and  that  view 
was  supported  by  others.  I  have  myself,  of  course, 
as  every  inhabitant  has,  felt  the  annoyance  of  it.  I 
live  about  three  miles  out  in  the  north-east,  some- 
what in  the  neighbourhood  of  Mr.  Soltaw,  the  first 
witness.  Upon  one  occasion  when  the  smell  was 
very  bad  I  distinctly  traced  it  to  the  chemical  manure 
works,  and  the  manure  works  only.  I  may  give 
further  direct  evidence  in  this  way  ;  one  day  last 
year  when  the  wind  was  a  westerly  wind  I  was  riding 
on  horseback  from  the  town  towards  those  works 
without  any  idea  of  examining  and  pursuing  the 
subject  at  all,  but  merely  incidentally  riding  in  that 
neighbourhood,  directly  I  passed  the  first  works  going 
down  the  Sutton  Road,  which  are  one  of  the  largest 
works  in  the  neighbourhood,  and  nearest  in  proximity 
to  the  town,  immediately  I  had  passed  them  I  detected 
an  immense  amount  of  this  perfume  and  I  knew  that 
it  could  proceed  from  none  but  these  works.  The 
moment  I  got  to  the  eastward  I  detected  the  smell 
and  that  particular  smell  could  not  have  proceeded 
from  any  other  factory,  it  proceeded  from  that  one 
which  was  nearest  to  the  town.  Messrs.  Burnard 
Lack  and  Company's,  the  principal  partner  of  which 
is  here  to-day.  I  was  induced  to  go  further  and  then 
I  found  a  certain  amount,  though  a  lesser  amount,  from 
the  other  manure  factories  as  I  came  on  to  them.  I 
have  myself  detected  the  same  perfume  about  my 


friend  when  he  has  entered  the  omnibus,  on  returning 
from  his  own  factory ;  I  have  immediately  scented 
him  when  he  has  come  into  the  omnibus,  and  Mr. 
Bewes  has  told  me  that  he  has  frequently  done  the 
same.  I  believe  that  they  are  very  careful  to  change 
their  clothes,  at  least  I  have  understood  so,  but  still 
they  bring  it  with  them  and  therefore  I  attach  it 
to  the  particular  works  of  that  gentleman.  I  think 
I  could  spot  them  very  clearly.  I  was  about  to  say 
that  occasionally  I  smell  it  as  far  as  two  miles  off,  at 
my  own  house,  but  only  when  the  wind  is  in  a  par- 
ticular direction,  so  that  it  could  bring  it  there,  that  is 
when  it  is  in  the  south-east.  Then  with  regard  to  the 
remedy,  if  you  wiU  allow  me  to  say  a  few  words  upon 
that,  we  are  distinctly  of  opinion  that  the  town  council 
and  the  local  authorities  are  not  sufficiently  strong  for 
the  purpose.  We  are  not  satisfied  with  the  appoint- 
ment of  a  local  inspector.  The  town  clerk  assures  us 
at  the  present  time  that  the  proceedings  are  too  diffi- 
cult and  too  likely  to  fall  through  for  us  to  under- 
take any  proceedings  against  them,  althotigh  we  are 
very  desirous  of  doing  that.  I  need  not  say  that  I 
am  desirous  of  promoting  the  manufacturing  industry 
of  the  locality  as  much  as  possible.  I  interest  myself 
in  the  commercial  prosperity  of  the  town,  and  as  a 
man  of  business  I  wish  to  promote  it,  and  there  is 
none  that  I  would  more  heartily  see  prosperous  than 
the  different  manure  manufactories,  only  we  want 
them  not  to  be  creating  a  nuisance  which  grows  with 
their  growth  and  is  increasing  year  by  year,  as  has 
been  stated  before  you,  by  their  very  prosperity;  and 
therefore  we  consider  in  the  town  council  that  an  in- 
spector appointed  direct  from  the  head  authorities  in 
London  is  the  only  one  that  would  give  us  satisfaction. 
Let  them  see  that  every  appliance  is  being  used  for  the 
abatement  of  the  nuisance  to  other  people,  and  it  will 
then  of  course  become  a  question  what  should  be  done 
afterwards;  but  even  that  would  give  us  a  certain 
amount  of  satisfaction,  because  the  reports  to  which 
reference  has  been  made  are  not  the  reports  of  impar- 
tial men,  but  of  gentlemen  who  have  been  employed  by 
the  manufacturers  themselves  ;  and  we  certainly  are 
not  content  as  the  general  public  to  be  satisfied  with  a 
statement  which  is  to  a  certain  extent  made  to 
order.  They  may  have  gone  into  it  perhaps  with  good 
judgment,  but  still  we  cannot  be  satisfied  with  it.  We 
say  we  must  have  an  authority  which  shall  be  an 
unimpeachable  one  ;  and  it  must  be  one  directly  coming 
from  the  Government.  Therefore,  I  am  distinctly  in 
favour  of  an  inspection  by  Government ;  and  that  is 
the  opinion  I  believe  of  the  Town  Council  of  Plymouth. 
We  think  that  an  inspection  of  that  kind  would  be 
directed  not  only  to  the  process  of  the  manufacture 
but  also  to  the  material  used.  It  is  stated,  and  our 
friend  might  tell  you  how  that  matter  stands,  whether 
he  uses  different  materials  at  his  premises  from  what 
are  used  in  others ;  but  we  are  assured  by  those  parties 
who  know  that  materials  are  used  in  the  shape  ot 
sugar  scum,  which  I  think  was  referred  to,  and  which, 
when  the  vessel  was  unloaded,  produced  a  particularly 
offensive  vapour  ;  but  we  understand  that  in  that  par- 
ticular manufactory  this  material  is  used  to  a  large 
extent,  and  when  you  have  an  agglomeration  of  others 
working  it  in  the  same  way  in  the  manufactory  the 
smell  is  largely  increased  and  developed ;  and  therefore 
the  inspection  of  a  public  officer  would  no  doubt  be 
directed,  not  only  to  the  process  of  manufacture  as  to 
its  being  the  most  efficient,  but  also  as  to  the  materials 
used  in  the  manufacture. 

10.877.  {M7\  Wilbraham  Egerton.)  Is  Plymouth 
much  used  as  a  place  of  marine  residence  by  persons 
who  are  not  connected  with  trade  or  manufacture  ? — 
Yes;  a  large  number  of  visitors  come  there  in  the 
season. 

10.878.  Of  course  it  is  the  interest  of  the  town  to 
make  it  as  pleasant  as  possible  to  them  ? — Clearly ;  the 
object  of  this  very  estate  being  laid  out  was  with  the 
view  of  adding  to  the  number  of  houses  for  residents. 

10.879.  Therefore  this  valuable  property  in  the 
neighbourhood  of  the  works  is  very  much  prejudiced 
by  those  works  in  being  carried  on  in  such  a  way  as 
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to  render  residential  villas  impossible  ? — Clearly  pre- 
judiced by  them. 

10.880.  The  corporation  have  never  inquired,  have 
they,  into  the  mode  in  which  these  works  have  been 
carried  on  in  any  way,  to  show  that  the  works  may  be 
carried  on  in  a  way  less  prejudicial  to  the  public  ? — 
We  have  a  medical  officer  of  health  at  Plymouth,  and 
he  has  visited  the  works,  but  he  told  me  recently  that 
in  the  present  state  of  the  law  he  believes  it  is  impos- 
sible to  do  more  than  we  have  done.  That  is  really 
the  great  difficulty  to  do  what  they  consider  consistent 
with  their  true  interests  in  the  matter.  My  friend  has 
reminded  me  that  Dr.  Angus  Smith  has  made  a  report, 
which  no  doubt  has  been  brought  under  the  notice  of 
the  Commission,  and  Dr.  Ballard  has  recently  paid,  I 
believe,  several  visits  to  Plymouth.  I  had  an  inter- 
view with  him  myself  when  he  was  there.- 

10.881.  {Admiral  Hornby.)  With  regard  to  the 
question  which  Mr.  Egerton  asked  you,  about  Ply- 
mouth being  a  marine  residence,  have  not  the  corpo- 
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ration  gone  to  considerable  expense  about  the  Hoe  to  F.  Hicks,  Esq 

make  it  attractive  in  that  way,  and  to  add  to  its   

attractions  ? — They  have. 

10,882.  I  suppose  with  an  easterly  vdnd  people 
could  not  resort  to  the  Hoe  ? — No ;  they  will  retire 
from  the  Hoe  ;  the  promenade  is  useless,  because  it  is 
not  sufficiently  known  that  with  an  easterly  wind  the 
Iloe  is  almost  unapproachable  as  a  promenade,  princi- 
pally in  consequence  of  the  disagreeable  effluvia. 

J0,883.  Can  you  tell  us  anything  with  reference  to 
those  houses  facing  the  Hoe  looking  towards  the  sea, 
whether  the  value  of  them  has  been  diminished  ? — 
Certainly  I  am  not  prepared  to  say  that  it  has,  because 
there  are  very  few  of  them,  and  it  is  not  our  prevailing 
wind.  That  part  is  only  affected  when  easterly  winds 
prevail,  but  when  they  are  not  affected  there  other  parts 
are  affected,  and  therefoi'e  they  are  all  somewhat 
affected.  They  are  nearly  all  lodging-houses,  and 
they  feel  the  effects  of  it  during  the  prevalence  of  an 
easterly  wind. 


The  witness  withdrew. 
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10.884.  {Chairman.)  What  are  you? — I  am  a 
chemical  manufacturer,  tar  distiller,  sulphate  of  ammonia 
manufacturer,  and  cement  manufacturer. 

10.885.  What  evidence  do  you  wish  to  give  to  the 
Commission  ? — I  would  wish  to  confine  myself  to 
one  or  two  points  with  regard  to  the  evidence  which 
you  have  heard  to  day.  That  is,  first,  with  reference 
to  the  vegetation,  and  secondly,  with  regard  to  the 
value  of  property.  With  regard  to  vegetation  I 
might  put  it  very  shortly.  A  case  was  tried  which  we 
have  heard  of  from  some  of  the  witnesses  to-day,  in 
which  certain  allegations  with  regard  to  the  effect  of 
the  manufactures  upon  vegetation  were  sought  to  be 
maintained.  These  allegations  were  met  by  rebutting 
evidence  in  which  many  very  eminent  scientific  men 
gave  evidence.  Dr.  Letheby,  Dr.  Wright,  Dr.  Hingston, 
and  subsequently  the  medical  officer  of  healtli 
appointed  by  the  local  autlioi'ity  itself ;  and  the 
whole  of  those  gentlemen  gave  evidence  which  went  to 
rebut  the  allegation  that  was  made  that  the  works  in 
question,  which  were  my  works,  had  caused  the  injury 
to  the  vegetation  which  it  was  alleged  they  had  done, 
and  therefore  I  maintain  that  under  the  present  cir- 
cumstances it  is  an  unproven  case  that  it  was  caused 
by  the  works.  I  will  just  say  that  there  was  a  fact 
brought  out  with  regard  to  that  evidence  that  inas- 
much as  ours  was  a  tar  distillery  the  vegetation  had  been 
manured  over  to  an  immense  extent  with  soot,  which 
had  caused  much  of  the  traces  and  evidences  which  it 
was  sought  to  be  maintained  were  caused  entirely  by 
the  chemical  works.  Passing  from  that  to  the  question 
of  the  value  of  property,  I  mean  more  particularly 
with  regard  to  the  Hoe,  and  the  district  round  the  Hoe, 
which  has  been  referred  to  by  many  witnesses,  it  is  a 
fact,  I  believe,  which  will  scai'cely  be  disputed,  and 
which  no  one  has  disputed,  that  the  value  of  property 
in  the  whole  of  that  district  has  been  very  much  en- 
hanced during  the  last  10  years,  and  indeed  during  the 
last  four  years  there  has  been  a  rise  of  not  less  than 
from  15  to  20  per  cent,  upon  the  valuations  of 
property  throughout  the  whole  district.  With  regard 
to  the  occupation  of  those  houses,  there  is  scarcely  a 
house  to  be  obtained,  the  whole  of  them  are  occupied ; 
and  although  I  believe  complaints  have  been  made 
with  regard  to  the  occasional  emission  of  smells,  I  be- 
lieve it  has  not  been  sufficient  to  occasion  any  persons 
to  leave  in  sufficient  numbers  to  cause  vacant  houses. 
It  is  also  a  fact  that  land  which  has  been  referred  to 
as  being  more  particularly  affected  by  these  vapours, 
which  is  very  close  to  the  manure  work  which  has 
been  spoken  of,  and  which  is  said  to  have  suffered 
more  than  almost  any  other  place  in  the  district  has 
suffered,  has  been  sold  for  one  shilling  per  foot ; 
whereas  land  to  the  north  of  Plymouth  in  which  one 
of  the  witnesses  said  that  the  extensions  have  taken 
place  in  consequence  of  the  smells  in  the  other  parts, 


has  been  sold  quite  as  recently  for  less  than  two  thirds 
or  about  two  thirds  of  that  price.  I  allude  to  the 
Maunamead  District.  My  conscientious  opinion  js, 
apart  from  any  prejudice  in  the  matter  at  all,  that 
the  value  of  house  property  has  not  been  affected  by 
the  manufactories  although  there  may  be  occasionally 
unpleasant  smells. 

10.886.  Your  argument  that  the  value  of  house 
property  in  a  place  like  Plymouth  has  nevertheless  in- 
creased, does  not  necessarily  show  that  it  has  not  been 
affected,  because  you  would  have  to  show  that  it  might 
not  have  been  further  increased  if  it  had  not  been  for 
those  vapours.  I  suppose  in  a  place  hke  the  Hoe  for 
instance,  there  is  a  limited  quantity  of  open  ground 
very  advantageously  situated,  and  where  the  nuisance 
must  be  very  great  indeed  which  would  prevent  sucli 
land  from  being  valuable  ;  but  it  does  not  appear  to 
me  that  your  argument  is  conclusive  as  to  the  fact  that 
the  value  of  property  has  not  been  affected  by  these 
nuisances  ? — No  ;  it  would  be  very  difficult  to  prove 
it  conclusively,  but  the  general  tendency  of  land  being 
sold  at  a  distance  in  the  north  say,  where  yoii  have  no 
smells,  is  that  it  does  not  fetch  more  than  two  thirds  of 
the  price.  Look  at  Woodside,  which  is  about  equiva- 
lent in  situation,  and  that  will  show  how  the  factories 
affect  it.  If  you  stand  at  Woodside  you  look  right 
down  to  the  factories,  and  there  the  land  is  sold  at  a 
shilling  a  foot,  whereas  to  the  north  of  Plymouth, 
the  greater  distance  off,  they  can  only  make  eightpenco 
a  foot  of  it. 

10.887.  You  would  hardly  attribute  the  higher  price 

at  Woodside  to  the  neighbourhood  of  the  works  ?  I 

can  only  say  that  it  has  sold  for  one  shilling  a  foot. 
With  regard  to  the  general  question  of  the  inspection  of 
Avorks,  I  do  not  know  whether  I  should  be  in  order  in 
stating  that  I  think  that  even  the  manufacturers  them- 
selves would  desire  a  proper  inspection  of  their  works 
by  a  competent  person.  I  think  that  the  manufacturers 
feel  that  there  has  been  more  prejudice  caused  by  the 
fear  that  any  little  emission  from  them,  whatever  it 
may  be,  is  poisonous,  that  is  deleterious  to  health, 
and  partly,  if  I  may  be  allowed  the  phrase,  by  ignorant 
prejudice  as  to  the  effect  of  those  vapours  upon  the 
constitution.  I  think  that  a  great  deal  of  ill-feeling 
upon  the  subject  is  caused  rather  by  ignorant  persons, 
and  I  think  that  all  the  manufacturers  would  rather 
tend  towards  the  feeling  that  proper  Government  in- 
spectors, well  acquainted  with  all  the  technical  points, 
would  be  an  advantage  to  them  equally  with  the  public. 

10.888.  {Professor  Abel.)  You  represent  different 
branches  of  manufacture  existing  there  I  presume  ? — 
Yes. 

10.889.  You  are  cement  makers  and  sulphate  of 
ammonia  makers,  are  you  not? — Yes. 

10.890.  So  far  as  you  are  concerned,  you  can  speak 
personally  as  to  whether  every  effort  has  been  tnken 
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to  adopt  the  best  practicable  methods  for  diminishing 
the  noxious  emissions  ? — Yes,  certainly.  In  my  own 
works  I  have,  as  times  have  gone  on,  altered  the 
works  in  accordance  Avith  the  most  improved  prin- 
ciples. As  regards  the  ammonia,  we  used  to  do  it  by 
the  old  process  of  saturation  with  acid,  but  we  have 
adopted  a  new  process  by  which  the  vapours  are  very 
much  more  condensed.  I  think  generally  in  the 
whole  of  the  manufactories  of  the  district  there  has 


been  the  strongest  possible  tendency  to  adopt  the 
latest  and  best  means. 

10,891.  With  regard  to  your  cement  works,  do  you 
barn  it  in  open  or  closed  kilns  ? — I  should  say  that 
we  have  given  up  the  manufacture  of  Portland  cement, 
we  only  burn  lime  and  Eoman  cement,  and  conse- 
quently the  open  kilns  would  not  be  so  objectionable 
as  they  would  be  in  the  manufacture  of  Portland 
cement. 


The  witness  withdrew. 
Adjourned  to  "Wednesday  the  18th  of  April  at  11  o'clock. 


Wednesday,  18th  April  1877. 


Present : 

The  Right  Honourable  LORD  ABERDARE  in  the  Chair. 


The  Right  Honourable  Earl  Percy,  M.P. 
The  Right  Honourable  Viscount  Midleton. 
J.  C.  Stevenson,  Esq.,  M.P. 
F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 


H.  E.  RoscoE,  Esq.,  F.R.S. 

A.  W.  Willlamson,  Esq.,  F.R.S. 

Admiral  W.  W.  Hornby. 

Gerald  A.  R.  Fitzgerald,  Esq.,  Secretary. 


//.  H.  Vivian, 
Esq.,  M.P. 

  10,892.  (  Chairman.')  You  are  member  for  Glamor- 

18  April  1877.  ganshire  ? — Yes. 

  10,893.  And  you  are  interested  in  very  considerable 

copper  and  other  metallic  works  in  Glamorganshire, 
near  Swansea,  and  near  Aberavon  ? — Yes. 

10,894.  Will  you  give  the  Commissioners  a  general 
account  of  the  condition  of  things  existing  in  regard 
to  your  works  up  to  the  present  time  ? — In  the  first 
instance  I  think  it  is  necessary  to  lay  a  foundation. 
I  do  not  know  how^  far  all  the  members  of  the  Com- 
mission— I  am  aware  that  some  are  acquainted  with 
the  process  of  copper  smelting — but  I  do  not  know 
how  far  all  the  members  of  the  Commission  are 
acquainted  with  the  details  of  the  process  of  copper 
smelting.  I  think,  if  I  may  be  allowed  in  the  first 
instance  to  put  it  before  the  Commissioners  in  a  very 
few  words,  it  will  form  the  basis  of  the  subsequent 
remarks  that  I  shall  have  to  make.  I  have  had 
prepared  little  boxes  illustrative  of  the  process  of 
copper  smelting.  In  the  first  place  we  begin  with  the 
ores.  Now  it  is  not  necessary  to  allude  to  such  ores 
as  do  not  contain  sulphur ;  there  are  ores,  chiefly 
carbonates,  which  we  smelt  which  contain  notliing 
that  can  by  any  possibility  cause  a  noxious  vapour,  or 
to  no  great  extent  ;  there  are  also  chlorides,  and  some 
other  combinations,  but  they  form  a  very  insignifi- 
cant portion  of  the  oi'es  that  we  smelt.  The  bulk 
of  the  ores  that  we  smelt  are  copper  pyrites ;  that 
is,  sulphur  combined  with  copper  and  iron.  The 
old  process  of  copper  smelting,  was  to  calcine 
these  ores  in  0])en  calciners.  The  products  of 
combustion  and  the  products  arising  from  the  cal- 
cination of  the  ores,  the  sulphurous  acid  gas,  mixed 
together  and  passed  out  through  the  flues  into 
the  air.  The  object  of  that  calcination  was  not 
only  to  drive  off  a  portion  of  the  sulphur,  but 
also  to  oxidise  the  iron  with  which  it  was  com- 
bined. The  result  was  that  we  obtained  a  material 
which  contained  in  itself  a  flux,  so  that  it  was  not 
necessary  to  add  anything  to  it,  the  oxide  of  iron 
fluxing  the  silica  and  other  earthy  matters.  The 
object  of  the  first  two  processes  is,  therefore,  chiefly 
to  so  oxidise  the  iron  contained  in  the  ores  as  to  flux 
the  whole  of  the  earthy  matters  which  are  contained 
in  those  ores.  It  would  not  be  difScult  to  produce 
copper,  and  we  have  often  done  so,  in  one  operation, 
but  if  we  did  so  the  result  would  be  that  our  slags 
would  be  so  rich  that  they  would  have  to  be  melted 
over  again.  Our  object  is  to  produce  clean  slags  in 
the  first  instance,  and  get  rid  of  a  large  portion  of 
the  bulk  that  we  have  to  treat.  I  have  had  these 
little  boxes  prepared  so  that  they  might  be  in  the 
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hands  of  the  Commissioners,  and  they  might  see 
exactly  as  Ave  go  along  to  what  products  I  am  alluding, 
especially  subsequently.  After  having  calcined  the 
ore  we  melt  it  in  reverberatory  furnaces,  and  the 
product  is  regulus,  containing  copper  and  iron 
combined,  with  about  23  per  cent,  of  sulphur. 
That  regulus,  in  former  days,  was  run  into  water, 
Avhich  caused  it  to  granulate  and  be  easily  calcined 
in  the  next  operation.  The  next  operation  was  to 
calcine  the  granulated  regulus  and  to  drive  off 
such  portion  of  the  sulphur  as  represented  the  iron 
that  Avas  present,  and  then  to  produce,  in  tlie  next 
melting,  pure  sulphide  of  copper ;  that  is  "  white 
metal,"  of  which  there  is  a  specimen  in  each  of  those 
little  boxes  [handing  in  the  same).  The  white  metal 
is  tapped  out  in  pigs,  and  is  then  submitted  to'  Avhat 
Ave  call  the  roasting  process,  which  is  conducted  in  a 
reverberatory  furnace,  with  the  admission  of  atmos- 
pheric air  through  holes  left  on  purpose  near  the  bridge. 
In  24  hours  the  Avhole  of  the  sulphur  is  driven  off, 
and  an  impure  metallic  copper  is  produced.  This 
copper  contains  roughly  about  95  per  cent,  of  pure 
copper,  a  certain  small  portion  of  iron,  but  a  vei'y 
small  quantity,  and  a  certain  portion  of  sulphui'. 
Those  are  removed  in  the  process  of  refining. 

10,895.  {Earl  Percy.)  That  is  the  blistered  copper  ? 
— Yes.  That  is  very  shortly  the  process  of  copper 
smelting,  and  although  there  are  six  processes  they 
may  be  divided  into  four,  because  two  of  them  are 
really  one  and  the  same  process,  and  might  be  con- 
ducted in  the  same  furnace,  if  it  was  considered  desir- 
able to  do  so.  The  first  calcination,  and  the  first 
melting,  had  for  their  object  to  get  rid  of  the  earthy 
matters,  producing  a  sulphide  of  copper  and  iron, 
not  containing  earthy  matter.  The  next  process  is 
calcination  and  melting  again,  Avhich  have  for  their 
object  the  getting  rid  of  the  iron,  producing  a  pure 
sulphide  of  copper.  Then  comes  the  roasting,  and 
then  the  refining.  Various  attempts  have  been  made, 
extending  over  a  great  many  years,  at  our  Avorks  to 
mitigate  the  effects  of  the  copper  smoke  arising  from 
those  processes.  My  father  in  1821  undertook  a  very 
important  and  expensive  series  of  experiments  in 
order  as  far  as  possible  to  diminish  any  noxious  effects 
which  might  arise  from  copper  smoke.  He  was 
assisted  by  Mr.  Phillips  and  Mr.  Faraday,  and  also  by 
Sir  Humphrey  Davy.  Various  plans  were  tried,  but 
the  plan  which  my  father  himself  suggested  appeared 
to  be  the  most  successful.  It  was  to  submit  the 
gases  arising  from  the  calciners  to  the  action  of  water. 
He  constructed  long  flues  from  the  calciners,  ter- 
minating in  high  stacks,  and  interposed  a  shower 
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chamber,  through  which  the  smoke  was  passed,  and  in 
which  it  was  submitted  to  the  action  of  water  falling 
in  minute  division.  The  result  was  that  the  arsenic 
the  fluoric  acid,  the  arsenious  acid,  the  sulphuric 
acid,  and  a  small  portion  of  the  sulphurous  acid 
were  condensed,  but  the  great  bulk  of  the  sulphurous 
acid  was  not  acted  upon,  as  it  is  very  slightly  soluble 
in  water.  Those  portions  which  were  condensed 
were,  as  I  said  before,  the  sulphuric  acid  and  com- 
binations of  arsenic  and  metallic  arsenic  to  a  certain 
extent,  and  the  fluoric  acid.  At  that  time  they  were 
dealing  with  ores  which  contained  large  quantities  of 
fluor-spar,  but  at  this  moment  we  have  very  few 
ores  which  contain  fluor-spar,  and  therefore  fluoric 
acid  no  longer  exists,  to  any  extent,  in  our  smoke. 
They  experimented  entirely  upon  the  calciners,  the 
melting  furnaces  offering  such  very  great  difficulties  in 
regard  to  their  draught  that  they  did  not  consider  it 
desirable  to  attempt  to  deal  with  them,  before  they  had 
first  endeavoured  to  deal  with  the  smoke  from  the  cal- 
ciners. It  was  found  that  those  experiments  were  par- 
tially successful,  and  I  may  perhaps  be  permitted  to  read 
an  extract  from  a  report  which  was  then  made  by  three 
gentlemen  who  were  appointed  judges  to  award  the 
premium  which  was  subscribed  for  by  persons  residing 
near  Swansea,  and  others  interested  in  the  neighbour- 
hood ;  it  was  a  premium  which  was  offered  for  the 
best  mode  of  getting  rid  of  the  noxious  qualities  of 
copper  smoke.  The  matter  was  a  good  deal  ventilated 
at  that  time — that  is  to  say,  in  1821 — and  o.  resolution 
was  come  to  at  a  public  meeting  in  these  terms  : — 
"  That  it  is  the  opinion  of  this  meeting  that  a  reward 
"  of  1,000/.  shall  be  paid,  out  of  the  money  sub- 
"  scribed  for  the  purpose  of  getting  rid  of  the 
"  noxious  qualities  of  the  copper  smoke,  to  that 
"  pei'son  who,  in  the  most  satisfactory  manner,  shall 
"  destroy  the  noxious  qualities  upon  the  whole  pro- 
"  cess,  and  at  the  same  time  eff"ectuate  the  greatest 
"  reduction  of  the  bituminous  smoke,  and  upon  the 
"  plan  adapted  to  the  present  practical  operations  of 
"  copper  making  and  at  the  most  reasonable  expense  ; 
"  the  success  or  failure  of  the  candidates  for  the 
"  premium  to  be  judged  of  by  the  following  gentle- 
"  men,  or  any  three  of  them,  the  adjudication  of  the 
"  premium  to  be  made  within  six  months  : — Davies 
"  Gilbert,  Esq.,  M.P.  (Vice-President  of  the  Royal 
"  Society)  ;  William  Nicholl,  Esq.  (Chairman  of  the 
"  Quarter  Sessions  of  the  county  of  Glamorgan)  ; 
"  Lewis  Weston  Dillwyn,  Esq.,  F.R.S.  ;  William 
"  Crawshay,  Esq.  ;  Anthony  Hill,  Esq.  "  (My  father 
declined  to  compete  for  the  premium.)  A  gi-eat  many 
suggestions  and  many  experiments  were  made.  The 
report  of  the  judges  to  the  committee  was  as 
follows.  I  will  not  read  the  whole  of  it,  but  this  is 
the  essential  portion  of  it : 

"  It  may  be  desirable,  in  the  first  place,  to  state  to 
the  committee  that  the  noxious  effects  of  the  smoke 
produced  in  the  manufacture  of  copper  arise  from  five 
distinct  sources,  and  that  in  this  opinion  we  are 
corroborated  by  the  very  able  professional  assistance 
of  Mchsrs,  Phillips  and  Faraday — the  arsenious 
vapours,  the  fluoric,  the  sulphuric,  and  the  sulphurous 
acids,  and  some  trifling  mechanical  deposits.  In  the 
very  extensive  means  employed  by  Mr.  Vivian  to 
prevent  the  dissemination  of  those  injurious  matters 
two  principles  are  adopted,  viz.,  deposition  by  length 
of  flue  and  absorption  by  water ;  and  we  are  happy 
in  being  able  to  assure  the  committee  that,  though 
not  altogether  perfect  in  the  '  total  and  effectual 
'  destruction  of  all  noxious  matters  produced  in  the 
'  operation  of  copper-making,'  he  has  succeeded  in 
effecting  a  very  decided  abatement  thereof. 

"  The  arsenious  vapours  are  so  completely  arrested 
as  to  leave  no  ground  of  fear  on  our  minds  as  to  any 
future  injury  arising  from  them.  The  fluoric  and  the 
sulphuric  acids  appear  to  be  wholly  absorbed,  and 
nothing  remains  of  the  injurious  portion  of  the  smoke 
but  the  sulphurous-acid  gas,  the  proportion  of  which, 
in  the  vapour  now  issuing  from  the  mouth  of  the  high 
stack,  does  not  appear,  by  an  analysis  made  by 
Messrs.  Phillips  and  Faraday,  to  be  more  than  one 
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twenty-eighth  part  of  the  whole,  the  great  bulk  being  H.  H.  Vivian, 
bituminous  vapour  and  steam  arising  from  the  water  Esq.,  M.P. 
used  for  the  purpose  <)f  absorption ;  and  as  the 
sulphurous-acid  gas  is  thus  evolved  at  so  great  a 
height,  it  will  necessarily  intermix  with  a  much 
larger  quantity  of  atmospheric  air  previous  to  action 
on  vegetation,  whereby  its  injurious  effects  must  be 
proportionately  diminished. 

"  The  accuracy  of  this  statement  has  been  corro- 
borated by  many  very  interesting  and  satisfactory 
proofs ;  and  we  have  no  hesitation  in  stating  our 
conviction  of  the  most  beneficial  results  arising  from 
the  present  system  pursued  by  Mr.  Vivian,  in  the 
perfecting  of  which  no  expense  whatever  has  been 
spared,  nor  are  the  limits  yet  marked  in  his  endeavours 
to  surmount  the  remaining  difficulty.  As  an  experi- 
ment, hitherto  unsuccessful,  is  yet  prosecuting  under 
the  hope  of  effectually  counteracting  the  sulphurous- 
acid  gas — for  which  purpose  an  expensive  apparatus 
has  been  erected,  with  the  view  to  its  conversion  into 
sulphuric  acid — we  deem  it  incumbent  upon  us  to 
notice  particularly  the  enormous  expense  incurred  in 
this  undertaking,  also  the  entire  practicability  of  the 
plan,  as  evinced  by  its  application  to  nearly  the  whole 
of  the  calcining  furnaces  of  that  extensive  establish- 
ment ;  and  we  feel  ourselves  called  upon  to  express 
our  highest  admiration  of  the  spirited  and  scientific 
exertions  of  this  gentleman." 

10.896.  {Chairman.)  Was  that  signed  by  all  the 
gentlemen  whose  names  you  have  given  ? — It  was 
signed  by  Mr.  Dillwyn  and  Mr.  W.  Crawshay  and 
Mr.  Anthony  Hill  ;  Mr.  Davies  Gilbert  and  Mr. 
Nicholl  having  been  prevented  by  indisposition  and 
other  causes  from  taking  part  in  the  labours  of  the 
committee. 

10.897.  {Viscomit  Midleton.)  Was  that  in  1821  ? — 
Yes.  I  must  call  the  attention  of  the  Commissioners 
especially  to  the  fact  that  that  report  refers  only  to 
the  gases  arising  from  the  calcining  furnaces,  and  not 
to  those  arising  from  the  smelting  furnaces.  That 
was  the  then  state  of  things.  In  1832  the  flues  were 
extended,  and  applied  to  all  the  furnaces  from  which 
any  amount  of  gas  issued.  The  whole  cost  of  those 
experiments,  as  stated  ir.  this  pamphlet  which  was 
published  by  my  father  in  1832  or  subsequently, 
proves  to  have  been  12,000/.  Now  it  was  found  in 
the  subsequent  working  that  the  use  of  water  was 
not  so  essential  as  it  was  at  first  believed  to  be,  and 
when  I  took  charge  of  the  works  in  the  year  1845,  I 
found  that  the  shower  chamber  had  been  long  since 
abandoned,  and  that  from  the  nature  of  the  flues  of 
many  of  the  furnaces  they  were  then  not  going  into 
the  large  stacks.  My  first  care  was  to  re-arrange 
and  reconstruct  the  flues  in  such  a  manner  as  to  be 
able  to  work  all  the  furnaces  and  calciners  from 
which  any  large  amount  of  gas  issued  into  the  flues 
and  thence  into  the  high  stacks.  I  constructed  an 
entirely  new  system  of  flues,  upon  this  principle — I 
dare  say  that  almost  everyone  who  now  hears  me 
has  seen  the  Avater  issuing  from  the  Lake  of  Geneva. 
My  belief  is  that  that  beautiful  water  demonstrates 
the  true  principle  of  deposition.  Those  who  have 
seen  the  Rhone  enter  the  Lake  of  Geneva  at  its 
head,  and  issue  from  it  at  its  foot,  know  the  very 
different  condition  in  which  the  water  is.  In  one 
case  it  is  as  thick  as  milk,  and  very  much  the  same 
colour,  and  in  the  other  case  it  is  the  most  beautifully 
pure  limpid  water  that  can  possibly  be  conceived.  I 
believe  that  that  shows  the  true  principle  of  deposition  ; 
that  is  to  say,  so  diminishing  the  velocity  of  the  fluids 
as  to  cause  them  no  longer  to  be  able  to  retain  mechani- 
cally within  them  any  particles  of  matter  by  reason  of 
the  velocity  with  which  they  are  travelling.  I  went 
upon  that  principle,  and  constructed  the  ffues,  of  a 
very  large  area  indeed.  I  also  so  arranged  them  that 
the  stacks  nearest  the  works  should  have  as  little  as 
possible  to  do,  and  that  the  large  stack  which  was  far 
away  from  the  works,  at  a  distance  of  about  100  yards, 
or  mor(3,  should  have  the  bulk  of  the  work  thro^vn 
upon  it.  Of  course  one  essential  element  in  the  de- 
position of  arsenic  is  that  the  gases  should  be  cooled, 
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H.  H.  Vivian,  and  this  is  effectually  carried  out  by  the  flue  traversing 
Esq.,  M.P.     a  high  old  slag  bank  in  its  passage  towards  the  stack. 

— ~        So  that  now  the  condition  of  things  is  this,  that  the 
18  April  1877.  •jyjjQig  Qf  our  metal  furnaces  and  roasters  are  carried 
by  a  long  flue  into  this  stack,  that  the  velocity  of 
the  gases  is  slight,  and  that  we  obtain   almost  all 
those  matters  which  can  be  deposited  in  our  flues. 
The  result  is  that  whereas  near   our  roasters  the 
deposit  contains  from  23  to  26  per  cent,  of  copper, 
near  the  stack  it  only  contains  one  eighth  per  cent,  of 
copper,  which  is  thrown  away,  and  we  believe  that 
in  that  manner  we  obtain  nearly  the  whole  of  the 
arsenic  which  is  driven  off  in  our  smelting  furnaces. 
I  am  now  talking  of  this  as  a  mode  of  dealing  with 
the  vapours  arising  from  the  smelting  furnaces,  not 
from  the  calciners.    I  shall  afterwards  show  that  we 
have  completely  dealt    with  all   the  gases  arising 
from  the  calciners.    As  regards  the  sulphates  which 
are  formed  in  calcination:  I  may  mention  that  the 
deposits  in  our  flues  are  largely  composed  of  sul- 
phates, the  whole  of  the  copper  contained  in  the 
deposits  being  soluble  in  water.    I  now  come  to  the 
question  of  calcining.    It  appeared  to  my  father  and 
to  those  who  were  working  with  him  as  long  ago  as 
1821,  that  the  great  point  was  to  deal  with  the  gases 
arising  from  the  calciners,  but  no  means  had  suggested 
itself  of  separating  those  gases  from  the  jiroducts 
of  combustion,  and  preventing  them  becoming  so 
diluted  with  atmospheric  air  as  to  preclude  the  com- 
mercial possibility  of  converting  them  into  sulphuric 
acid.    My  father   discusses   in   his   Pamphlet  the 
question  of  working  with  closed  furnaces,  and  it 
appeared  to  him  to  be  impracticable  to  do  so.    I  do 
not  know  that  I  need  read  that  passage,  it  is  a  well- 
argued  passage,  but  it  is  now  out  of  date.    It  was 
always  my  desire,  if  possible,  to  do  everything  that 
lay  in  man's  power  to  deal  with  the  gases  from  the 
copper  works  ;  I  felt  that  to  a  certain  extent  a 
filial  obligation  rested  upon  me  to  do  so  if  it  was 
])ossible,  in  which  I  was  very  cordially  seconded  by 
iny  brothers,  who  were  equally  interested   in  the 
works,  but  I  never  saw  any  practicable  means  of 
doing  so  before  the  year  1863,  when  the  beautiful 
invention  of  Mr.  Gerstenhofer  was  offered  to  us.  I 
at  once  saw  that  that  invention  contained  in  itself  a 
principle  which  practically  would  enable  us  to  deal 
with  the  question  of  the  gases  arising   from  the 
calciners,  and  I  caused  experiments  to  be  instituted 
in  1864  with  regard  to  the  practicability  of  working 
that  furnace.     Now  I  do  not  know  whether  the 
members  of   the  Commission  have  in  their  minds 
clearly  what  the  Gerstenhofer  furnace  is,  but  in  order 
to  make  it  clear  I  have  had  a  model  prepared ;  this 
is  the  model  [producing  the  same).    Of  course  the 
main  object  was  to  be  able  so  to  calcine  the  ores, 
or  regulus,  or  sulphurous  material,  whatever  it  might 
be,  as  to  produce  a  strong  gas,  and  to  keep  the  gas 
separate  from  the  products  of  combustion.    Now  the 
process  invented  by  Gerstenhofer  is  this :  first  of  all 
he  reduces  the  material  which  he  acts  upon  to  fine 
powder,  and  then  he  feeds  it  mechanically  from  a 
hopper  at  the  top  of  the  furnace.    This  is  effected  by 
rolls  which  feed  the  same  quantity  continuously,  that 
is  to  say,  precisely  the  quantity  that  is  required  by 
the  nature  of  the  ore.    The  fine  powder  falls,  in  the 
first  instance,  through  the  top  of  these  calciners  on  to 
fire-brick  bars,  and  then,  from  the  mode  in  which  the 
various  bars  are  placed,  it  distributes  itself  in  descend- 
ing over  the  whole  width  and  depth  of  the  furnace. 
The  furnace,  as  will  be  seen,  is  a  vertical  furnace 
containing   fire-brick  bars,   in   the   form   of  equi- 
lateral triangles,  one  point  being  downwards,  and 
one  flat  surface  being  presented  to  the  ore  in  falling. 
The  ore  falls,  first,  on  the  upper  bar,  and  from  that, 
when  it  has  accumulated  in  a  pyramid,  it  falls  to  the 
two  next  bars.     From  those  two  next  bars  it  dis- 
tributes itself  on  to  three  bars  ;  from  those  three  bars 
it  distributes  itself  on  to  four  bars,  and  from  those  four 
bars  it  distributes  itself  on  to  the  seven  bars  of  the 
furnace.    Those  seven  bars  may  be  continued  down- 
wards vertically  as  far  as  it  is  desired,  until  the  whole 


of  the  available  sulphur  is  burnt  out  in  falling.  The 
furnace  is,  in  the  first  instance,  heated  to  a  red  heat 
by  a  coke  fire.  When  it  is  at  a  red  heat  the  sul- 
phurous material  is  fed  from  the  top,  and  falls  in  a 
continuous  rain.  The  furnace  contains  about  70  of 
those  cross  bars,  and  each  receives  its  charge  of 
ore.  The  ore  falling  from  the  top  to  the  bottom 
eventually  forms  a  pyramid  on  each  of  those  bars, 
combustion  going  on  as  it  falls,  and  also  upon  the 
bars.  The  heat  is  maintained  by  the  combustion  of 
the  sulphur,  no  fuel  being  used  after  it  is  once  lighted. 
It  will  be  seen  that  in  front  of  the  furnace  there  are 
plugs  ;  at  the  end  of  each  bar  there  is  a  cast-iron 
block  with  a  hole  in  the  centre  of  it,  and  that  hole  is 
filled  by  a  little  fire-clay  plug.  The  air  is  given  at 
pleasure  by  withdrawing  any  of  those  fire-clay  plugs, 
and  the  exact  position  in  which  they  are  withdrawn 
causes  the  heat  to  ascend  or  descend  in  the  furnace. 
The  exact  position  at  which  the  fresh  air  enters  the 
furnace  of  course  causes  combustion  to  take  place  at 
a  certain  relative  portion  of  the  furnace,  and  conse- 
quently the  number  of  those  fire-clay  plugs,  and  the 
position  in  which  they  are  withdrawn  influences  the 
working  which  thus  depends  very  much  upon  the 
experience  and  skill  of  the  workmen ;  generally 
speaking  they  are  withdrawn  about  the  centre.  The 
furnace  is  very  much  under  command,  and  only 
requires  skill  and  care  in  working  to  produce  a  gas 
of  such  strength  as  we  require.  Now  the  strength  of 
the  gas  issuing  from  that  furnace  is  from  5-3  to  6-9  per 
cent.  Perhaps  it  may  be  interesting  to  mention  here 
that  the  average  strength  of  our  ore  furnace  gases  is 
half  per  cent. 

10,898.  {Professor  Williamson.)  That  is  the  per- 
centage of  sulphurous  acid  ? — Yes,  the  per-centage 
of  our  ore  furnace  gases  is  half  per  cent.;  I  mean 
the  melting  furnaces.     The  strength  of  the  metal 
furnace  gases  is  0-33.    I  am  comparing  the  gases 
that  escape  with  the  gases  whicli  we  condense ;  that 
is  the  point  of  comparison  at  this  moment.    The  gases 
from  the  ore  furnaces  are  half  per  cent.,  the  gases 
from  the  metal  furnace  0-33,  and  the  gases  from  the 
roasters  average  0'91  per  cent. ;  the  gases  from  the 
Gerstenhofer  furnaces  vary  from  5*3  to  6-9  per  cent. 
Then,  after  having  remained  for  a  certain  time  upon  the 
bars  of  the  furnace,  a  man  rakes  down  the  charges  by 
inserting  a  little  iron  implement  through  a  hole  in  the 
front,  and  stirring  it  down,  and  it  then  falls  to  the  bottom 
and  is  received  in  a  bin  below,  from  which  it  is  with- 
di'awn  when  required.    Each  eight  hours  a  portion  of 
the  ore  remaining  upon  the  bars  is  raked  down,  and 
falls  into  a  receiver  below.    Behind  this  furnace  there 
is  a  large  chamber  for  the  reception  of  any  portions  of 
ore   which  are  mechanically  carried  over,  and  the 
greatest  poition  of  the  fine  particles  is  arrested  in 
that  chamber.    Subsequently  a  portion  is  deposited  ia 
the  flues,  which  are  very  long,  on  their  passage  to  the 
chamber,  and  still  another  portion  escapes  into  the 
chamber,  and  is  afterwards  separated  from  the  acid. 
But  nothing  of  course  escapes  practically  from  the 
chamber  so  far  as  arsenious  acid  or  any  other  product 
of  that  nature  is  concerned,  nor  is  anything  carried 
over  mechanically.     The  work   of   each  of  those 
furnaces  is  the  following.    They  are  all  the  same 
size.    One  furnace  working  on  ore  does  from  11  to  3 
tons  per  24  hours,  the  difference  varying  with  the 
contents  in  sulphur.    If  the  ore  contains  a  very  large 
proportion  of  sulphur  the  quantity  done  would  be 
only  a  ton  and  a  half,  but  if  it  contains  a  very  small 
quantity  of  sulphur,  then  we  can  work  3  tons  in  24 
hours.     One  man  works  four  ore  calciners  or  one 
metal  calciner  ;  one  metal  calciner  does  3  tons  per  24 
hours.    From  the  nature  of  the  metal  it  is  necessary 
that  much  greater  attention  should  be  paid  to  it ;  it 
is  much  more  fusible  than  the  ore,  and  the  result  is 
that  a  man  can  only  attend  to  one  metal  calciner. 
The  chief  thing  from  which  the  repairs  in  those 
furnaces  arise  is  from  the  breaking  of  the  fire-brick 
bars  ;  the  i^epairs  are  not  very  heavy,  but  they  are  a 
great  deal  heavier  than  upon  the  ordinary  calciners, 
depending  a  good  deal  upon  the  quality  of  the  fire- 
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brick  bars;  at  times  they  last  a  long  time,  and  at 
others  they  go  very  quickly.  The  front  and  back  of 
the  calciner  last  for  a  long  time,  and  there  is  no 
necessity  to  renew  them,  or  repair  them,  for  three  or 
four  years.  The  furnace  works  continuously  fx-om  tlie 
time  it  is  started,  and,  generally  speaking,  the  only 
cause  for  putting  out  the  furnace  arises  from  the 
necessity  of  cleaning  the  flues  and  deposit  chambers. 

10.899.  ( Viscoimt  Midleton.)  Can  the  bars  be  re- 
placed ? — Yes,  while  the  furnace  is  at  work.  The 
sieve  through  which  the  metal  is  passed  has  from  10 
to  11  holes  :  10  holes  to  the  upper  portion  of  the  sieve, 
and  11  to  the  lower  portion  of  the  sieve,  to  the 
lineal  inch.  We  have  had  long  experience  of  these 
furnaces,  and  they  work  entirely  successfully.  We 
have  altogether  43  of  them.  They  are  not  all  at  work 
of  course,  but  they  are  there  to  work  if  we  can  get 
stuff  to  put  into  them.  We  keep  as  many  at  work  as 
we  can.  It  may  be  interesting  to  the  Commission  to 
know  what  the  quantity  of  concentrated  sulphuric  acid 
(we  make  all  our  calculations  upon  concentrated 
sulphuric  acid  of  168°,)  we  have  made  in  the  past 
10  years.  We  have  made  43,788  tons  of  oil  of 
vitriol  in  the  last  10  years ;  that  is  nearly  4,400  tons 
a  year ;  and  I  think  it  would  be  interesting  to  the 
Commission  to  know  what  portion  of  the  sulphur 
we  actually  utdize.  1  will  first  present  to  them  the 
theoretical  results,  and  then  I  Avill  present  to  them  the 
practical  results,  but  I  am  afraid  it  will  be  found  that 
the  two  do  not  exactly  coincide.  I  will  first  trace 
100  tons  of  ore  containing  28  per  cent,  of  sulphur.  I 
do  not  go  to  higher  per-ceutages,  because  that  is  not 
true  copper  smelting ;  that  is  sulphuric  acid  making, 
which  is  not  the  point  which  I  have  before  me 
now.  If  I  go  to  the  higher  per-centages  of  siilphur, 
the  proportion  we  should  condense  would  be  very  large 
indeed.  I  will  take  an  ore  of  28  per  cent. ;  we 
receive  not  an  inconsiderable  quantity  of  ore  of  that 
class.  100  tons  of  ore  of  that  produce  of  course 
contain  28  tons  of  sulphui",  and  in  our  first  calcining 
we  drive  off  18  tons  of  that  sulphur;  that  is  to  say, 
the  difference  between  the  raw  ore  and  the  calcined 
ore  represents  a  difference  of  18  tons  on  100  tons. 
18  tons  of  sulphur  are  driven  off  in  the  first  calcination 
in  the  Gerstenhofer  furnace.  Then,  as  I  have  already 
said,  it  is  melted  as  represented  by  the  second  series, 
contained  in  those  little  boxes.  This  is  the  calcined 
ore  (pointing  to  a  box).  This  is  the  condition  of  the 
ore  (pointing  to  another  box)  before  it  is  calcined,  and 
these  divisions  represent  three  classes  of  ores  (^pointing 
to  the  same).  This  is  the  condition  of  the  ore  (point- 
ing to  another  box)  after  it  is  calcined. 

10.900.  (Earl  Percy.)  Are  all  those  calcined  ores 
in  the  second  row  ? — ^That  is  the  calcined  ore  which 
produced  that  (describing),  and  that  one  is  the  slag, 
and  the  other  is  the  metal  (pointing  to  the  specimens 
in  the  boxes).  It  will  be  plain  to  the  Commissioners 
that,  in  dealing  with  an  ore  of  28  per  cent,  if  18  units 
of  sulphur  are  driven  off  and  10  left  behind,  that  gives 
18  tons  of  sulphur  evaporated  and  10  tons  left  behind 
in  the  ore.  Then  that  ore  is  melted  and  results  in 
the  products  in  this  box,  which  I  will  call  5  and  6, 
one  being  raw  metal  and  the  other  slag.  This 
(pointing  to  the  box)  is  the  regulus  of  copper  and  iron, 
and  this  (pointing  to  the  same)  is  the  slag  resulting 
from  it.  Now  we  have  got  it  up  to  No.  4.  I  have 
brought  the  case  of  the  first  100  tons  up  to  No.  4. 

10.901.  (Professor  Koscoe.)  Which  contains  10 
Tuiits,  as  I  understand,  of  sulphur  ? — Yes ;  we  have 
eliminated  18.  Then  that  is  melted,  and  results  in 
products  5  and  6  ;  that  is  to  say,  our  ore  furnace  metal, 
as  we  call  it,  which  I  have  already  said  contains  about 
23  per  cent,  of  sulphur,  the  remainder  being  copper 
and  iron,  and  slag,  which  contains  all  the  earths  which 
were  originally  contained  in  the  ores,  none  of  those 
earths  remaining  behind  in  the  regulus.  In  the 
process  of  melting  a  loss  of  sulphur  takes  place  ;  but 
perhaps  I  should  first  mention  that  we  made  an  ex- 
periment upon  this  loss  in  one  of  our  ore  furnaces, 
and  we  found  the  following  results.  We  took  an  ore 
containing  12'6  per  cent,  of  sulphur  which  had  not 
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been  previously  calcined  ;  we  melted  35  tons  9  cwt.  of  //  jy  Vivian 
that  ore,  which  contained  4*46  tons  of  sulphur  and     ksq.,  M.P.  ' 

16  •  8  tons  of  metal  resulted  containing  23  per  cent,  of   

sulphur,  which  thus  gave  3  •  88  tons  of  sulphur,  showing   18  April  1877. 

a  loss  of  '58  tons  on  the  original  contents  of  the   " 

sulphur,  equal  to  about  13  per  cent.  I  believe  that 
none  of  these  matters  have  been  previously  determined, 
and  they  are  very  interesting  indeed.  I  will  now 
return  to  my  example  of  the  treatment  of  100  tons  of 
28°,  having  brought  it  up  to  Nos.  5  and  6,  which  is  our 
ore  furnace  metal,  our  ore  regulus,  containing  about 
23  per  cent,  of  sulphur.  There  are  33  tons  of  metal, 
the  concentration  generally  being  frds,  the  metal 
containing  23  per  cent,  of  sulphur,  and  that  results 
in  a  product  of  7 '  6  tons  of  sulphur. 

10.902.  Is  that  No.  5  ?— Yes.  Then  that  ore 
furnace  metal  is  ground  fine  and  passed  again  through 
the  Gerstenhofer  furnace,  and  out  of  the  23  per  cent, 
of  sulphur  we  obtain  11  and  we  leave  12  behind.  I 
may  mention  in  passing  that  it  seems  to  be  a  law  that 
copper  fixes  a  certain  portion  of  the  sulphur,  and 
it  is  extremely  difficult,  without  artificial  heat,  to 
decompose  the  sulphur  combined  with  the  copper.  I 
mean  to  say  that  it  is  extremely  difficult  to  decompose 
it  by  its  own  natural  heat;  that  seems  to  be  a  law 
which  determines  itself,  as  we  al^^■ays  find  that  the 
more  copper  the  ore  contains  the  more  sulphur  is  left 
behind  in  calcining  in  the  Gerstenhofer  furnaces.  We 
therefore  extract  3  •  6  tons  and  leave  behind  4  tons  of 
sulphur  in  our  metal.  Now,  if  you  add  3*6  tons  to  18 
tons  obtained  in  the  first  calcination,  you  will  find  that 
out  of  the  28  tons  originally  contained  in  the  100  tons 
of  ore  we  drive  off  21  •  6  tons  and  lose  6  ■  4  tons.  If  you 
reduce  that  to  per-centage  you  will  find  that  we  have 
gained  77 '  2  per  cent,  of  the  original  sulphur  contained 
and  lost  22*  8.  That  is  the  final  outcome  of  dealing 
with  an  ore  containing  28  per  cent,  of  sulphur.  I  may 
mention  in  passing  that  when  we  are  dealing  with  real 
sulphur  ore,  such  as  tharsis,  we  reduce  46  or  48  per 
cent,  of  sulphur  to  4  units  in  the  first  calcination,  con- 
sequently the  per-centage  obtained  in  that  case  is  very 
much  larger,  and  by  melting  it'  again  Ave  obtain  nearly 
half  in  the  metal  calciners  ;  but  I  do  not  consider 
that  that  is  real  copper  smelting.  Then  I  will  try  an 
ore  of  24'6  per  cent,  in  the  same  way.  100  tons  of  course 
contains  24  •  6  tons  of  sulphur.  In  the  first  calcining  we 
reduce  it  to  9  and  extract  15*6,  that  is  15 "6  tons;  we 
produce  33  tons  of  raw  metal  in  the  same  manner,  ex- 
tracting 3 "6  again  precisely  as  in  the  former  case. 
It  results  that  from  the  24 '6  tons  we  extract  19 '2  tons, 
leaving  behind  5  •  4  tons.  In  that  case  we  gain  78  per 
cent,  and  we  lose  22  per  cent.  On  an  ore  of  22  per 
cent,  we  gain  in  the  first  instance  13  tons,  that  is  to 
say,  we  leave  9  units  behind,  and  in  the  next  we 
gain  3  •  6,  being  16  •  6  out  of  22  ;  our  loss  is  5  •  4  and  our 
gain  is  75  ■  5- per  cent,  of  the  original  contents  in  the 
ore.  Speaking  roughly,  Chili  regulus  contains  23  per 
cent,  of  sulphur  ;  the  gain  is  1 1  tons  and  the  loss  is  12 
tons,''and  the  result  in  per-centage  is  that  Ave  gain 
47  ■  83,  nearly  48  per  cent,  of  the  sulphur  contained, 
and  lose  52.  I  Avill  now  consider  an  ore  of  low  sulphur 
contents, — and  I  ought  to  explain  that  we  find  in 
practice  that  our  Gerstenhofer  furnaces  do  not  work 
satisfactorily  on  an  ore  Avhich  contains  less  than  20 
per  cent,  of  sulphur.  We  have  made  recent  experi- 
ments with  the  view  to  the  evidence  to  be  giA'en  before 
this  Commission  ;  we  find  that  an  ore  of  10  per  cent, 
of  sulphur  extinguished  the  furnace  altogether ;  but, 
undoubtedly,  if  a  sufficient  draught  could  be  maintained 
in  the  furnace,  then  an  ore  of  10  per  cent,  could  be 
calcined  in  it,  and  Ave  have  done  so.  In  our  original 
experiments  we  have  calcined  ores  of  10  per  cent., 
but,  as  a  sharp  draught  is  not  consistent  with  sulphuric 
acid  making,  Ave  find  that  Ave  cannot  work  the  furnace 
into  the  sulphuric  acid  chamber  with  an  ore  of  those 
low  contents  in  sulphur.  Nineteen  per  cent,  of 
sulphur  maintains  the  furnace  at  a  A'ery  low  tempera- 
ture, practically  too  Ioav  for  continuous  working,  but 
at  20  per  cent,  we  can  just  get  along  with  it. 

10.903.  (Chairman.)  HaAC  you  no  means  of 
supplementing  the  heat  of  the  furnace  ? — No ;  it  Avoukl 
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H.  H.  Vivian,  involve  great  dilSculty  to  supplement  the  heating  of 
Esq.,  M.P,     the  furnace.    Therefore,  in  ores  of  low  sulphur  con- 
— ~   ^     tents,  when  we  are  dealing  with  them  we  in  the  first 

18  April  1877.  j^gtancg  melt  them  without  calcination  ;  we  melt 
those  ores  without  calcining  them  in  the  first  instance. 
We  either  purchase  ores  which  have  been  treated 
before  for  sulphur,  or  else  we  use  our  own  sul- 
phurous ore  after  calcination,  for  fluxing  those  ores. 
If  we  could  not  command  such  ores,  of  course  we 
sliould  then  be  obliged  to  revert  to  the  old  process  of 
calcining  them  in  open  calciners  ;  but  as  I  think  and 
hope  that  the  supply  of  that  class  of  burnt  ores  will 
never  fail  us  in  future,  I  think  we  shall  always  be 
able  to  melt  ores  of  that  clacs,  low  in  sulphur,  with 
burnt  ores,  either  our  own  ores  burnt  or  other  burnt  ores 
that  we  purchase.  Therefore,  practically  speaking,  I 
think  that  those  experiments  may  be  taken  to  be 
the  future,  for  a  time  at  least,  of  the  copper  trade 
in  our  works.  We  melt  those  low  produced  ores 
with  an  ore  which  has  been  already  burnt,  and,  as 
I  said  before,  out  of  the  original  contents  in  the 
sulphur  in  that  melting  process  we  lose  13  per  cent., 
that  is  in  our  ore  furnace  smelting.  We  then  obtain 
the  regulus,  which  we  deal  with  in  the  Gerstenhofer 
furnace  precisely  in  the  same  way  as  in  those  ores 
which  we  previously  calcined  ourselves  ;  and,  applying 
the  same  process  of  calculation  to  that  regulus,  I  find 
that  our  gain  upon  ores  of  that  class  is  4]  •?  per  cent., 
and  our  loss  the  balance,  58'3  per  cent.  Now  it 
will  be  seen,  if  the  Commission  will  be  good  enough 
to  turn  to  the  specimens,  that  we  have  arrived  at 
No.  7,  which  is  the  calcined  regulus.  That  calcined 
regulus  is  melted  in  the  metal  furnace  and  produces 
the  two  following  products,  viz. :  white  metal,  which 
is  a  pure  sulphide  of  copper,  and  metal  slag,  which 
contains  only  about  2  per  cent,  of  copper. 

10.904.  (  Viscount  Midleton.)  Is  a  certain  propor- 
tion of  slag  given  out  by  the  second  process  ? — Tes. 

10.905.  {Professor  iVilliamson.)  Is  some  silicious 
material  added  ? — Yes;  Beerhaven  ore  is  generally 
added,  or  some  silicious  material  of  the  same  kind. 
I  may  mention  that  I  have  had  the  result  of  the 
melting  in  the  metal  furnace  tried  for  the  loss  of 
sulpliur.     We   melted   35   tons  of   calcined  metal 
in   a   metal    furnace,   which    contained    11"2  per 
cent,  of  sulphur  ;  therefore  the  35  tons  contained 
3'92  tons  of  sulphur.    We  produced  15' 17  tons  of 
white  metal,  containing  18"2  per  cent,  of  sulphur,  or 
2"88  tons.    We  therefore  lost  in  melting  1*04  tons, 
wliich  is  26'5  per  cent,  upon  the  calcined  metal.  I 
am  now  tracing  the  mode  in  which  the  sulphur  leaves 
the  works,  and  the  operation  from  which  it  emanates. 
Of  course  that  is  not  26'5  upon  the  original  contents, 
but  26'5  per  cent,  upon  the  stufE  put  in.    Now  this 
white  metal  is  a  very  beautiful  product,  and  copper 
smelting  properly  conducted  should  produce  this  white 
metal,  which  is  almost  pure  sulphide  of  copper  in  the 
fourth  operation,  and  slag  at  the  same  time  containing 
exceedingly  little  copper.    I  do  not  know  whether 
by  careful  examination  it  will  be  found  as  I  find  in 
this  piece  in  my  hand ;  there  are  little  cavities  within 
it  and  the  metallic  copper  is  showing  itself  in  each  ; 
it  is  the  last  point  of  combination  of  copper  with 
sulphur,  consequently  every  pai'ticle  of  sulphur  which 
leaves  the  metal  in  cooling  sets  free  a  portion  of 
copper.    In  the  cavities  of  this  very  pretty  product, 
No.  12,  is  found  copper  moss  ;  that  is  the  result  of 
the  copper  losing  its  sulphur  in  the  state  of  white 
metal  in  cooling ;  and  I  thought  it  might  be  interest- 
ing to  the  Commission  to  see  that  jDroduct.    It  is 
interesting,  as  it  is  the  last  point  of  combination 
of  copper  and  sulphur,  and  it   is  very  well  illus- 
trated  by  these   specimens ;  every  particle  of  the 
sulphur  that  goes  off  sets  free  an  equivalent  portion 
of  copper.     This  product  at  present  is  the  oppro- 
brium of  our  process.    It  is  a  most  beautiful  pro- 
duct ;  at  the  same  time  I  consider  it  is  the  oppi'obrium 
of  our  process,  in  one  sense,  because  we  cannot  deal 
with  the  sulphur  it  contains;  it  contains  from  18  to 
19  per  cent,  of  sulphur,  and  yet  we  have  altogether 
failed  to  deal  with  the  sulphur  which  it  contains.    It  is 


exceedingly  tender  in  the  fire ;  it  fuses  at  a  very  low 
temperature,  and  the  result  is  that  we  found  it  im- 
possil)le  to  work  our  Gerstenhofer  furnace  with  this 
white  metal.  The  moment  it  comes  into  heat  it  clogs 
the  bars,  and  will  not  run,  it  stops  the  furnace,  and 
we  cannot  get  any  further  with  it;  even  when  we 
have  been  successful  in  dealing  with  a  small  por- 
tion, only  5  per  cent,  of  the  sulphur  has  been  driven 
oif.    It  is  an  analogous  chemical  ]3roduct  to  galena  ; 
it  is  a  pure  sulphide  of  copper,  as  galena  is  a  pure 
sulphide  of  lead.    I  am  not  aware  that  any  one  has  made 
sulphuric  acid  out  of  galena  ;  when  they  do  make  it  out 
of  galena  probably  the  same  process  will  apply  to  white 
metal.    Of  course  there  is  a  possibility  of  endeavour- 
ing to  calcine  it  in  mufiies,  that  is  to  say.  in  close 
furnaces  with  transmitted  heat,  but  I  must  'saj  that 
I  am  not  favourably  disposed  to  that  class  of  furuace. 
I  recently  heard,   in  consequence  of  the  evidence  I 
was  going    to   give   before   this  Commission,  that 
muffles  were  in  use  in  Mr.  Lambert's  works  near 
Swansea.    I  asked  permission  to  see  those  muffles, 
and  it  was  kindly  given  me.   They  deal  there  entirely 
and  exclusively  with  their  ore-furnace  metal,  with 
the  products  irom  the  first  melting.     They  have 
a  chamber  for  making  sulphuric  acid,  but  they  do  not 
keep  a  record  of  the  strength  of  the  gas,  and  I  am 
therefore  unable  to  inform  the  Commission  what  is 
the  strength  of  the  gas  produced  by  those  muffle 
furnaces.    They  are  very  nice  furnaces,  but  I  must 
say  on  two  grounds  that  I  do  not  think  they  v.^ork 
satisfactorily.    In  tlie  first  place  I  asked  for  a  sample 
of  the  raw  and  calcined  metal,  and  we  found  that 
the  raw  metal  contained  25*9  per  cent,  of  sulphur, 
and  that  the  calcined  metal  contained  22  per  cent, 
of  sulphur,  consequently  there  was  only  8-9  units 
driven  off.     I  believe  that  to   be  an  exceptionally 
bad  result.    I  cannot  help  thinking  that  it  is  so,  and 
when  I  go  home  I  shall  ask  for  some  further  samples. 
Of  course  you  may  say  that  really  little  or  no  sulphur 
was  driven  oft'  in  that  case,  but  as  they  do  make  a 
considerable  amount  of  sulphuric  acid  I  do  not  doubt 
that  they  drive  oft'  more  than  was  represented  by  the 
samples  we  took,  but  they  certainly  do  not  calcine 
their  metal  as  Avell  as  it  should  be  calcined,  because  I 
put  this  question  to  them.    I  asked  what  the  produce 
of  the  regulus  Avas  when  it  had  been  melted,  and  I 
found  that  it  was  very   low  in   copper,  compara- 
tively speaking.    Instead  of  containing,  as  our  white 
metal  does,  from  72  to  75  per  cent,  of  copper,  their 
metal  contained,  I  think,  not  much  more  than  40  per 
cent.     Therefore  the  concentration  was  extremely 
small,  which,  of  course,  confirms  the  fact  that  very 
little_  sulphur,  comparatively,  was  driven  oft".  Now, 
I  think  that  a  muffle  furnace  is  not  a  good  furnace 
for  either  driving  off  the  sulphur,  or  what  is  quite 
as  important  for  copper  smelting,  namely,  oxidizing 
the  iron    with  which  that    sulphur    is  combined. 
With  regard  to  the  heat  in  the  furnace  that  I  saw, 
it  was  a  dull  red  heat,  not  sufficiently  high  for  our 
purposes,  that  is,  for  thoroughly  good  calcination.  I 
am  confirmed  in  that  by  Mr.  Morgan,  the  manager  of 
our  copper  works,  who  is  now  present,  and  who  is  of 
the  same  opinion  as  I  am  with  regard  to  the  heat  in 
these  furnaces.    Then  there  is  this  great  disadvantage, 
that  in  a  muffle  the  stuff  lies  very  dead  upon  the 
bottom  of  the  muffle,  and  the  air  has  no  access  to  any 
portion  except  the  surface;  of  course  that  may  be 
obviated  by  turning  the  stuff  over;  but,  in  turning  it 
over,  what  we  call  paddling,  when  the  door  is  opened 
the  air  rushes  in  and  spoils  your  sulphuric  acid  making. 
The  furnace  is  worked  with  different  beds  ;  of  course 
if  the  whole  charge  was  introduced  at  once  the  rush 
of  gas  would  be  greater  at  first,  and  afterwards 
it   would    be    almost    entirely   suspended.  That 
is  inconsistent  with   the  working   of  the  sulphuric 
acid  chamber,  but  it  is  obviated  at  Mr.  Lambert's 
works    by  having    a   number  of  divisions  in  the 
furnace,  which  are   charged  at  ditferent  times,  but 
then  it  is  evident  that  the  heat  which  is  consistent 
with  one  of  those  divisions  is  not  consistent  with  the 
others ;  you  want  to  push  your  calcination  further 
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towards  the  end,  and  if  you  attempted  to  push  it  upon 
that  portion  which  has  been  recently  introduced  into 
the  furnace  you  would  get  it  into  masses,  it  would 
run  together.  I  must  say  that  I  am  not  myself 
in  love  with  muffle  furnaces.  I  should  be  very  glad 
indeed  if  I  thought  that  they  were  likely  to  be  suc- 
cessful, but  I  cannot  think  so  myself. 

10.906.  ( Mr.  btcvenson.)  What  Mr.  Lambert  is 
doiuo-  with  his  muffle  furnace  is  what  you  do  in 
the  Gerstenhofer  furnace? — Yes.  In  deaUng  with 
white  metal  in  a  muffle  furnace,  in  order  to 
prevent  it  cloggmg  and  sticking  together,  which 
would  put  an  end  to  the  calcination,  you  must  be 
perpetually  stirring  it.  We  have  had  very  large 
experience  of  calcining  white  metal,  w^e  calcine  many 
hundreds  of  tons  of  white  metal  in  open  furnaces,  so 
that  we  know  its  exact  nature ;  you  must  be  constantly 
working  it,  to  prevent  it  sticking  together.  I  am 
hopeless  of  being  able  to  deal  with  white  metal  so  as 
to  obtain  from  it  a  strong  gas  and  separate  it  from 
the  products  of  combustion.  Then  I  come  to  the 
practical  working  results,  which  I  promised  I  would 
give  the  Commission,  having  up  to  this  time  given 
them  the  results  by  calculation  based  on  the  analyses 
of  the  raw  metal,  and  of  the  calcined  metal.  I  mean, 
to  say  that  the  results  I  have  given  are  not  the 
quantity  of  sulphuric  acid  produced  in  the  chamber 
from  a  given  quantity  of  sulphur  driven  off,  but 
they  arc  the  results  derived  from  inferring  the 
quantity  which  ought  to  have  been  produced  from 
the  analysis  of  the  original  material  treated,  and 
of  the  product  from  the  calciner.  I  find  that  in 
1875-6  the  account  stands  thus  :  we  treated  at  the 
Hafod  works  2,562  tons  of  ore  containing  28  per 
cent,  of  sulphur,  that  gives  717  tons  of  sulphur.  I 
deal  with  round  figures.  We  also  treated  1,010  tons 
of  ore  containing  22  per  cent,  of  sulphur,  that  is  222 
tons  ;  and  we  dealt  with  3,400  tons  of  regulus  con- 
taining 23  per  cent,  of  sulphur,  giving  782  tons; 
too-ether  1,721  tons  of  sulphur.  All  that  passed  through 
the  Gersteuhofer  calciners.  We  also  dealt  wi  th  1 1 ,003 
tons  of  ore  containing  10-8  per  cent,  of  sulphur, 
resulting  in  a  total  quantity  of  1,188  tons  of  sulphur. 
Those  ores  were  too  poor  to  be, treated  in  the  first 
instance  in  the  Gerstenhofer  calciner,  and  they  were 
consequently  melted  raw.  We  also  dealt  with  440 
tons  of  small  pyrites  containing  46  per  cent,  of 
sulphur.  The  total  gives  3,111  tons  of  sulphur  which 
passed  through  our  works.  Now  3,111  tons  of 
sulphur  at  2-8  of  oil  of  vitriol  to  every  ton  of  sulphur 
is  equal  to  8,710  tons  of  oil  of  vitriol  or  concentrated 
sulphuric  acid,  of  which  we  produced  3,304  tons, 
and  we  lost  5,406  tons,  consequently  we  obtained 
37-93,  say  38  per  cent,  of  sulphur,  and  we  lost  62. 

10.907.  ( Viscount  Midleton.)  Did  the  rest  pass 
into  the  atmosphere  ? — I  am  quite  unable  to  say  what 
became  of  the  rest  ;  it  passed  into  the  atmosphere  in 
some  way  or  other ;  it  was  not  in  the  slag.  But  of 
course  I  have,  as  I  have  gone  along,  given  the  Com- 
mission the  results  of  our  melting  processes,  and  the  last 
process  in  the  case  of  the  white  metal  which  contains 
19  per  cent,  of  sulphur.  I  believe  that  the  difference 
between  what  we  ought  to  have  obtained  and  what  we 
did  obtain  is  made  up  of  losses  of  various  kinds.  First 
of  all  we  have  a  direct  loss  in  the  ore  process  itself  of 
about  13  per  cent,  in  melting.  We  have  kept  up  a 
weekly  statement  of  the  quantity  of  sulphur  which  we 
burned  ofE  by  analysis  and  the  quantity  of  oil  of  vitriol 
which  wc  actually  produced  up  to  this  time.  This  year 
we  ought  theoretically  to  have  made  2,991  tons  of  oil 
of  vitriol,  but  we  have  made  2,663,  so  that  we  have 
lost  328  tons,  which  is  rather  more  than  10  per  cent. 
Now  that  loss,!  think,  arises  in  various  ways:  first 
of  all,  occasionally  there  is  a  down  draught  in  the 
chamber,  back  upon  the  furnaces,  as  it  were ;  not 
often,  but  sometimes,  and  a  part  of  the  gas  comes 
out  of  those  little  holes,  owing  to  some  check 
in  the  draught  from  the  chambers.  The  working  of 
the  Gerstenhofer  furnace  is  a  very  delicate  thing 
indeed;  the  draught  is  exceedingly  difficult  and 
troublesome  to  manage,  and,  unless  it  is  attended  to 
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with  the  greatest  care,  all  kinds  of  losses  arise.  We  H-  H.  Viviati, 
have  constantly  to  change  our  dampers ;  we  have  a  Esq.,  M.P. 
damper  which  is  very  accurately  arranged,  and  we  ^  ~ 
have  constantly  to  alter  it.  Then,  again,  when  the  ' 
charge  is  drawn,  there  is  a  certain  portion  of  sulphur 
which  escapes  from  it.  Then,  again,  the  deposits  all 
contain  sulphates,  and  there  again  is  a  source  of 
loss ;  besides  which,  a  certain  portion  of  the  sul- 
phur probably  is  not  condensed  in  our  chambers. 
We  intend  now  to  introduce  the  Glover  and  Gay- 
Lussac  apparatus,  and  the  results  may  be  a  little 
better ;  but  no  doubt  there  must  always  be  some  loss, 
you  do  not  get  the  actual  quantity  which  ac- 
cording to  analysis  you  ought  to  get,  and  1  imagine 
that  that  is  so  in  ordinary  sulphuric  acid  making. 
Then,  again,  I  have  shown  that  in  the  melting 
furnaces  there  is  a  certain  loss  of  sulphur  ;  I  think  that 
is  unavoidable.  I  showed  that  on  the  meltiug  in  the 
ore  furnace  there  is  a  loss  of  13  per  cent,  upon  the 
sulphur  contained  in  the  ore.  Then,  again,  I  have 
shown  that  in  the  metal  furnace  there  is  a  loss  of 
26  per  cent,  on  the  sulphur  contained,  not  in  the 
original  contents,  but  on  the  metal  melted.  I  also 
showed  that  we  have  altogether  failed  to  deal 
with  the  white  metal  which  contains  19  per  cent, 
of  sulphur.  I  began  by  saying  that,  with  the 
exception  of  the  ore  furnaces,  we  carry  all  the 
melting  furnaces  into  a  high  stack,  and  there  is  a  very 
considerable  deposit  in  the  flues.  That  is  the  only 
way  in  which  we  can  deal  with  melting  furnaces 
at  present.  I  must  say  that  I  fail  to  see  any  other 
way  of  dealing  with  them,  for  it  is  most  perilous 
to  intei'fere  with  the  draught  of  furnaces  ;  it  would 
be  fatal  to  our  processes  if  we  interfered  with 
the  draught  of  the  melting  furnaces.  I  know  of 
no  way  whatever  in  which  the  very  dilute  gases 
which  arise  from  those  furnaces  can  be  dealt  with. 
I  have  shown  that  the  gases  from  those  furnaces  are 
exceedingly  dilute,  that  they  contain  not  one  tenth 
part  of  the  sulphurous-acid  gas  which  is  contained  in 
the  gases  from  the  Gerstenhofer ;  and  I  altogether 
fixil  to  see  how  those  gases  (from  tlie  melting  furnaces) 
can  in  any  way  be  dealt  with.  The  only  thing  you 
can  do  is  to  carry  them  through  long  culverts,  and 
get  Avhat  deposit  you  can,  and  then  send  them  up  the 
high  stacks,  so  that  they  may  be  as  dilute  as  possible 
before  they  reach  the  earth  ;  but  beyond  that  I  must 
say  that  I  fail  to  see  how  they  can  be  dealt  with. 
The  outcome  of  the  whole  thing  with  regard  to  our 
works  is  this,  that  we  actually  utilize  about  40  per 
cent,  of  all  the  sulphur  that  is  put  into  the  works,  we 
deal  entirely  with  the  gases  arising  from  the  calciners, 
and,  so  far  as  the  melting  furnaces  are  concerned,  we 
do  our  best  to  arrest  anything  that  we  can,  and  that 
which  we  cannot  arrest  we  deliver  into  the  air  at 
a  high  elevation.  Now  perhaps  it  may  be  interesting 
to  the  Commission  to  knovf  the  commercial  results 
which  have  followed  from  our  adoption  of  the  Ger- 
stenhofer calciner.  Our  total  outlay,  including  of 
course  the  establishment  of  a  very  large  sulphuric 
acid  works,  but  not  including  alkali  or  superphospliate 
works,  has  been  60,010/.  9s.  \Qd. ;  a  large  portion 
of  that  has  gone  in  the  machinery  for  crushing  the 
metal  and  ores,  and  in  the  establishment  of  very 
large  works.  That  outlay  was  made  about  10  years 
ago. 

10.908.  {Chamnan.)  Not  performing  any  work 
that  you  would  otherwise  have  had  to  provide  for  ? — 
No. 

10.909.  Entirely  in  addition? — Yes;  in  the  years 
1865,  1866,  1867,  and  1868,  ten  years  ago. 

10.910.  (71/r.  Stevenson.)  Merely  up  to  the  point 
of  making  the  sulphuric  acid  ? — Yes  ;  it  had  nothing 
to  do  Avitli  the  after  processes  of  utilizing  the  sul- 
phuric acid,  nor  anything  to  do  with  the  ordinary 
operations  in  our  works,  but  simply  for  the  piirpose 
of  carrying  out  the  conversion  of  our  sulphurous  acid 
gas,  as  far  as  we  could,  into  sulphuric  acid.  Of  course 
that  is  really  the  establishment  of  a  large  sulphuric 
acid  works,  and  I  started  the  bookkeeping  portion  of 
them  upon  the  basis  of  crediting  the  account  with  the 
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sulphuric  acid,  at  the  rate  at  whicli  it  could  be  made 
in  ordinary  sulphuric  acid  works,  as  the  best  way 
of  ascertaining  what  the  exact  commercial  results  of 
the  process  would  be.  The  sulphuric  acid  making 
has  been  dealt  with  throughout  as  an  entirely 
separate  department.  We  have  distributed  the  acid 
where  it  was  wanted,  and  debited  those  concerns 
to  which  the  acid  was  delivered  in  the  same  manner 
as  they  would  have  been  if  they  had  made  their 
own  sulphuric  acid.  The  result  has  been,  from 
first  to  last,  that  our  acid  has  cost  us  4s.  I^d.  per  ton 
more  than  if  it  had  been  made  in  the  ordinary  way  ; 
so  that  we  have  in  point  of  fact  derived  no  benefit 
from  the  making  of  sulphuric  acid,  other  than 
ordinary  sulphuric  acid  makers  would  have  derived. 
But  a  large  portion  of  that,  I  am  bound  to  say,  arises 
from  one  unfortunate  year  in  which  we  got  into  a 
difficulty  by  endeavouring  to  make  an  improvement ; 
almost  the  whole  of  that  result  is  attributable  to  that 
one  unsuccessful  year.  We  tampered  with  our 
draught,  and  the  Gerstenhofer  furnace  will  not  be 
tampered  with.  The  draught  of  the  Gerstenhofer 
furnace  is  the  main  point  in  its  working,  and  anything 
which  in  any  way  causes  that  to  be  variable  or  to 
change  improperly,  immediately  upsets  the  process. 
Of  course  at  first  we  were  young  and  had  our  experi- 
ence to  learn  ;  we  went  wrong,  as  all  people  do 
when  they  begin  new  things,  and  the  figures  I  have 
given  extend  over  the  whole  of  that  period.  1  think 
we  are  working  a  little  better  now.  Our  consumption 
of  nitre  for  this  year,  up  to  the  present  timCj  is  4'53 
upon  our  oil  of  vitriol,  that  is  without  the  use  of  the 
Glover  tower  or  the  Gay-Lussac.  Now  I  tliink  we 
are  working  a  little  better,  still  I  received  this 
morning  a  report  (and  I  may  say  that  we  make 
a  profit  and  loss  account  of  each  of  our  depart- 
ments), showing  the  profit  and  loss  of  each  week, 
and  up  to  March  we  show  a  slight  credit,  about 
450Z.  on  our  working  this  year;  it  is  a  very 
small  matter,  but  still  it  is  better  than  nothing ; 
that  is  to  say,  as  against  ordinary  sulphuric  acid 
making.  Of  course  we  ai'e  working  under  very 
considerable  disadvantages  at  this  time,  because 
sulphur  is  extremely  low.  The  advantage  that  we 
derive  should  arise  when  sulphur  is  high.  As  we  do 
not  pay  for  sulphur  our  advantage  chiefly  accrues 
when  sulphur  is  high.  It  is  extremely  low  now. 
We  vary  our  calculation  according  to  the  price  of 
sulphur.  We  paid  4,202/.  5s.  lOcZ.  for  the  patent, 
and  we  have  received  in  royalties  lOZ.  14s.  We 
bought  the  patent  for  England. 

10,911.  {Chairman^  Practically,  you  are  the  only 
persons  Avho  use  it  ? — Yes.  So  far  as  the  copper 
trade  is  concerned,  I  may  mention  that  its  condition  is 
very  unsatisfactory  at  this  moment,  and  its  position 
is  shortly  this.  In  the  year  1856 — I  have  taken  it 
over  a  period   of   20  years — Cornwall  produced 


209,305  tons  of  ore  of  the  value  of  1,283,269/.  In 
1876,  instead  of  209,000  tons,  it  produced  57,000 
tons,  and  instead  of  being  of  the  value  of  1,283,000/. 
it  produced  277,000/.  worth  of  copper  ore,  showing  a 
million  falling  olF.  Then  with  regard  to  Swansea. 
In  1856  there  were  sold  by  public  ticketing  46,481 
tons  of  ore  of  the  value  of  698,000/.,  and  in  1876, 
25,000  tons  of  the  value  of  393,000/.  The  totals 
of  Cornwall  and  Swansea  together  were  in  1856, 
255,786  tons  of  the  value  of  1,982,057/.,  and  in 
1876,  82,000  tons  instead  of  255,000,  worth  670,951/. 
Therefore  the  decrease  has  been  about  two  thirds. 
These  figures  do  not  include  ores  and  regulus 
bought  by  private  contract  which  I  am  unable 
to  give  an  account  of.  I  have  ascertained  that 
the  number  of  furnaces  which  are  in  and  out 
are  as  follows  :  I  find  that  in  our  district,  that 
is  including  Aberavon,  Neath,  Swansea,  Llanelly, 
and  Pembrey,  there  are  324  furnaces  in  and  262 
furnaces  out ;  thei'e  are  six  works,  which  were 
formerly  copper  works,  dismantled  and  abandoned 
and  turned  to  other  purposes. 

10,912.  Has  it  been  a  case  of  gradual  decay,  or  is 
it  due  in  a  large  part  to  the  recent  depression  in 
commerce  ? — If  you  ask  me  my  honest  opinion  I  am 
bound  to  give  it.  I  think  that  it  arose  from  im- 
provident legislation.  In  former  days  we  used  to 
smelt  copper  in  bond.  A  bond  was  given  for  a 
certain  quantity  of  copper  contained  in  foreign  ores. 
I  am  now  talking  of  the  days  of  protection,  30  years 
ago  or  more.  A  bond  Avas  given  for  the  re-exportation 
of  copper  imported,  and  the  copper  ore  was  smelted 
in  bond.  Therefore  it  was  smelted  entirely  free  of  all 
duty.  Sir  Robert  Peel  repealed  that  law,  and  imposed 
a  duty  upon  foreign  copper  ore,  and  the  result  was 
that  the  producers  of  foreign  copper  ore  started  smelt- 
ing upon  their  own  account,  saying.  We  wiU  not 
submit  to  be  charged  duty  for  sending  our  copper  ore 
to  be  smelted  in  England  ;  we  will  smelt  our  own 
copper  ore.  The  result  of  it  is  that  a  large  portion 
of  the  copper  of  the  world  is  now  smelted  abroad,  and 
does  not  come  to  this  country  at  all.  And  it  has  had 
a  further  efi:ect,  viz.,  that  the  competition  among 
holders  of  copper  has  very  much  increased,  so  that 
the  price  has  fallen  from  what  it  used  to  be, 
jKU'haps  120/.  a  ton,  at  which  it  continued  for  a  long 
time,  to  about  70/.  a  ton,  at  which  Cornish  mines 
cannot  exist.  I  thought  I  might  be  asked  a  question 
with  regard  to  the  importation  of  foreign  copper,  and 
I  have  taken  these  figures  out  of  the  official  return 
which  is  moved  for  each  year  of  the  quantity  of 
foreign  copper  imported  into  this  country.  I  find  that 
in  1855  the  importation  of  metallic  copper  was  5,478 
tons;  and  in  1875,  instead  of  5,478  tons,  it  was  41,225 
tons.  That  entirely  arises  from  smelting  abroad,  and 
until  that  unfortunate  legislation  there  was  no  smelting 
abroad. 


The  witness  withdrew. 


Mr. 
W.  Morgan. 


Mk.  William  Morgan  examined. 


10.913.  {Earl  Percy ^  The  Commissioners  have 
heard  the  evidence  of  Mr.  Vivian  as  far  as  that 
evidence  has  gone,  and  they  would  like  to  know  what 
you  would  wish  to  add  to  that  evidence  ? — I  do  not 
know  of  anything.  I  think  Mr.  Vivian  has  exhausted 
the  subject,  and  I  fully  accord  with  all  that  he  has 
said. 

10.914.  You  are  manager  at  Mr.  Vivian's  works, 
and  I  believe  have  been  tliere  for  many  years  ? — Yes, 
for  38  or  39  years. 

10.915.  {Viscount  Midleton.)  I  understand  that 
this  process  which  Mr.  Vivian  has  described  was  first 
adopted  in  the  year  1869  ?— Yes. 

10.916.  Has  the  result  of  that  been  an  economical 
success,  or  has  it  increased  the  expense  of  the  work- 
ing ? — Mr.  Vivian  has  given  you  the  actual  figures  of 
the  cost. 

10.917.  Of  course  it  occasioned  a  large  outlay  in  the 
first  instance  ? — Yes. 


10.918.  May  it  be  taken  to  have  been  remunerative 
or  not  ? — But  for  the  extra  expenditure  in  one  year, 
perhaps  it  might  have  been  remunerative  throughout. 
Taking  the  ordinary  working,  without  casualties,  it  is 
remunerative. 

10.919.  Mr.  Vivian  has  told  us  that  many  of  the 
copper  furnaces  in  that  district  of  Wales  to  which  he 
referred  are  now  out  of  blast,  but  in  those  works 
which  are  stiU  carried  on  actively,  have  those  pro- 
cesses which  he  has  described  been  adopted  or  not  ? — 
In  none  of  them  but  our  own. 

10.920.  Then,  in  fact,  Mr.  Vivian's  works  stand 
alone  ? — Yes. 

10.921.  Has  any  similar  process  been  tried  or 
adopted  ? — Partially  at  Mr.  Lambert's  works,  where 
the  mufiled  furnaces  have  been  used. 

10.922.  Then  we  may  take  it  that  \7ith  regard  to 
any  effect  from  copper  smoke  of  which  we  have  ^  had 
evidence  given  before  us,  we  may  regard  Mr.  Vivian  s 
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works  as  not  a  specimen  of  the  miscMef  that  may  be 
jone  ? — Certainly  not.  Mr.  Vivian's  works  stand 
alone. 

10.923.  I  mean  that  preventive  measures  are  taken 
there,  which  are  not  taken  in  other  works  ? — Yes  ; 
except  in  one,  and  that  very  partially. 

10.924.  Has  any  attempt  been  made  in  other  works 
to  remedy  the  evils  complained  of? — I  am  not  aware 
of  any.  I  may  say  that  the  high  stack  that  they 
have  carried  out  at  the  Llanelly  works  has  produced 
a  wonderful  effect  upon  the  vegetation  in  the  imme- 
diate neighbourhood.  I  remember  that  the  whole 
district  was  chieily  agricultural,  and  was  very  bad, 
but  since  the  erection  of  the  high  stacks  at  Llanelly 
they  have  cultivated  the  ground  almost  in  the  imme- 
diate neighbourhood. 

10.925.  I  suppose  that  Swansea  is  a  town  which 
may  be  taken  principally  to  depend  upon  the  copper 
smelting  works  for  its  prosperity  ?— Very  mainly. 

10.926.  There  is  a  large  population  directly  inter- 
ested in  the  maintenance  of  the  works,  is  there  not  ? 
—Yes. 

10.927.  And  from  whom,  therefore,  no  reasonable 
complaints  would  be  likely  to  proceed  with  regard  to 
the  effects  produced  by  the  works  ? — No. 

10.928.  Are  you  able  to  say  from  your  own  know- 
ledge whether  such  eflTects  as  may  be  produced  from 
copper  smoke  are  more  or  less  visible  now  around 
Swansea  than  they  were,  or  has  there  been  any 
change  for  the  better  in  the  state  of  the  atmosphere  ? 
— Yes ;  there  has  been  a  change  lor  the  better, 
because  the  quantity  of  Avork  that  is  done  is 
diminished  by  50  per  cent,  nearly ;  there  is  less  oi'e 
smelted,  but  only  in  that  respect.  Of  course  the 
large  quantities  of  sulphuric-acid  gas,  which  we 
condense  in  our  chambers,  has  had  a  very  considerable 
effect.  The  condensation  from  80  to  100  tons  of 
sulphuric  acid  a  week  must  diminish  very  considerably 
the  part  of  the  gas  which  is  sent  out  into  the  atmos- 
jjhere. 

10.929.  Would  there  be  any  difficulty,  in  your 
opinion,  in  passing  a  legislative  enactment  which 
should  bring  up  the  worst  conducted  copper  works 
to  the  level  of  the  best  conducted  ? — I  do  not  see  any 
difficulty. 

10.930.  {Professor  Williamso7i.)  With  regard  to 
the  working  of  the  Gerstenhofer  furnace,  have  you 
found  that  it  has  involved  very  great  difficulty  in 
carrying  on  the  works  ? — None  whatever. 

10.931.  Do  you  find  that  when  once  a  workman  is 
taught  to  carry  on  the  operation  he  can  be  trusted  to 
do  it  regularly  ?—  Yes. 

10.932.  Do  you  know  whether  the  patent  for  it  is 
now  expired,  or  whether  it  is  still  in  force  ? — It  has 
not  expired. 

10.933.  Can  you  say  whether  the  sulphuric  acid 
that  you  get  is  more  impure  thaia  is  usual,  or  whether 
there  is  much  arsenic  in  it? — I  can  only  quote  the 
opinion  of  Professor  Parnell,  who  said  that  our  acid 
was  freer  from  arsenic  than  any  other  chamber  acid 
he  had  ever  seen. 

10.934.  You  condense  some  of  the  fumes  before 
they  reach  the  chambers,  do  you  not  ? — Yes,  we  do  ; 
it  is  the  result  of  a  long  tunnel  through  which  they  go 
to  the  chamber. 

10.935.  {Mr.  Stevenson.)  You  get  the  full  advan- 
tage of  the  long  tunnels  in  condensing  anything  that 
is  suspended  in  the  gases  ? — Yes. 

10.936.  In  addition  to  the  other  means  you 
employ  ? — Yes  ;  the  current  is  very  slow,  and,  there- 
fore, the  conditions  for  deposition  are  favourable. 

10.937.  For  what  length  of  time  has  Mr.  Lambert 
been  working  muffied  furnaces  ? — I  think  ever  since 
the  establishment  of  those  works.  It  is  an  importation 
from  Chili.  They  said  the  other  day  that  they  had 
used  them  in  Chili,  and  they  have  established  them, 
or  they  are  setting  up  woAs  at  Sv/ansea. 

10.938.  Have  they  used  them  with  a  view  to 
utilizing  the  ore  and  recovering  a  portion  of  the 
sulphur  mainly,  or  with  other  views  ? — Simply  to 
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supply  them  with  acid  for  another  branch  of  their  Mr. 
business.  .  ^-  Morgan. 

10.939.  What  is  the  oiU-lay  upon  the  muffled  fur-  877 
naces  compared  with  the  outlay  upon  the  Gerstenhofer         P'^'  ^ 
furnaces  ? — I  do  not  know  that  the  cost  of  the  Gersten- 
hofer furnaces  would  be  greater  than  the  cost  of  the 

other,  but  you  could  put  10  such  furnaces  nearly  in 
the  room  that  was  occupied  by  one  muffled  furnace. 

10.940.  Would  the  maintenance  of  a  muffled  furnace 
be  greater  than  that  of  a  Gerstenhofer  furnace  ? — I 
think  it  would  be  smaller. 

10.941.  You  know  of  no  reason  why  a  muffled 
furnace  should  be  preferred  to  a  Gerstenhofer  furnace  ? 
— No  reason  whatever  ;  on  the  contrary,  the  work 
done  by  it  is  very  imperfect. 

10.942.  And  the  amount  of  sulphur  recovered  by 
the  Gerstenhofer  furnaces  being  much  more  considei"- 
able  ? — Yes. 

10.943.  Do  you  know  of  any  other  works  where 
muffled  fm-naces  are  used  ? — I  do  not  think  that  there 
are  any  anywhere  in  our  neighbourhood. 

10.944.  {Professor  Roscoe.)  Messrs.  Newton,  Keates, 
and  Company  do  not  work  the  Gerstenhofer  process 
under  license  from  the  patentee,  do  they  ? — Not  that 
I  know  of. 

10.945.  You  are  not  aware  that  they  recover  a 
considerable  portion  of  their  sulphur  by  using  other 
furnaces  than  the  Gerstenhofer  ? — I  am  not  acquainted 
with  their  works  at  all. 

10.946.  {Mr.  Stevenson.)  You  are  aware,  are 
yon  not,  that  Messrs.  Newton,  Keates,  and  Company 
make  sulphurous  acid  to  a  cei'tain  extent  ? — I  am  not 
aware  of  that. 

10.947.  With'  regard  to  Gerstenhofer  furnaces,  the 
strength  of  the  gas  entering  the  chambers,  I  presume, 
from  them,  as  Mr.  Vivian  told  us,  was  5 '396  of 
sulphurous  acid  in  the  gases  entering  the  chambers  ?— 
Yes. 

10.948.  Do  you  know  what  it  is  in  the  ordinary 
strength  in  the  sulphuric  acid  manufacture  ? — It  is 
the  gas  from  the  pyrites  kilns.  We  find  ourselves  that 
from  the  kilns  we  get  gas  containing  6  •  9  of  sulphurous 
acid. 

10.949.  That  is  the  ordinary  pyrites  kilns  ? — Yes 
it  is  very  nearly  as  strong. 

10.950.  With  regard  to  working  tlie  Gerstenhofer 
furnaces,  you  say  that  they  are  being  continually 
raked  and  charged  ? — Y^'es. 

10.951.  Kaked  every  eight  houi-s  ? — Yes;  the 
raking  takes  place  every  20  minutes,  that  is,  one 
shelf  is  raked  every  20  minutes. 

10.952.  Each  shelf  will  come  in  its  turn  to  be 
raked  every  eight  hours  ? — Yes. 

10.953.  Then  when  the  shelf  is  raked,  and 
standing  empty,  it  is  filled  with  raw  ore  from  the  top  ? 
— It  is  filled  with  raw  ore  from  the  top. 

10.954.  When  it  is  raked  empty  does  the  burnt  ore 
fall  right  down  to  the  bottom  ? — Yes,  right  down  to 
the  bottom,  because  all  the  other  bars  have  cones 
formed. 

10.955.  Then  the  stuff  does  not  pass  from  one  shelf 
to  another  in  succession  ? — No  ;  it  goes  from  the  shelf 
to  the  bottom ;  as  we  stir  the  shelf  it  goes  to  the 
bottom. 

10.956.  {Professor  Abel.)  It  does  not  actually  fall 
right  through  from  shelf  to  shelf  to  the  bottom  ? — It 
touches  on  the  edge  of  the  shelf. 

10.957.  {Mr.  Stevenson.)  In  the  regular    way  of 
working  the  shelves  are  all  full  ? — Yes. 

10.958.  Then  a  workman  comes  and  rakes  empty 
one  particular  shelf? — Yes. 

10.959.  And  in  the  meantime  the  material  is  being 
poured  in  continuously  from  the  top  ? — Yes. 

10.960.  Will  it  always  guide  itself  into  that  par- 
ticular shelf  that  is  being  emptied  until  it  is  full  ? — 
Very  nearly  ;  a  small  portion  Avill  drop  off,  but  mainly 
it  will  stop  on  the  empty  shelf. 

10.961.  After  the  shelf  is  emptied  it  becomes  re- 
filled, and  there  is  no  room  for  any  more  ? — Just  so. 

10.962.  The  only  place  where  the  stuff  is  falling  is 
upon  that  particular  shelf  ? — Yes. 
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10.963.  Does  the  complete  combustion  of  what  is 
left  on  the  shelf  after  that  is  poured  in  go  on  until 
that  shelf  comes  in  its  turn  to  be  raked  again  ? — Yes. 

10.964.  And  that  is  every  eight  hours  ? — Yes. 

10.965.  So  that  this  ju-ocess  of  eight  hours  is 
sufficient  to  convert  the  raw  ore  into  the  calcined  ore : 
—Yes. 

10.966.  What  is  the  temperature  at  which  the  gases 
enter  the  chamber  after  passing  through  the  long- 
flues  ? — We  never  tested  the  temperature. 

10.967.  It  is  considerably  cooler,  I  presume  ?— Yes 
the  tunnel  is  a  very  considerable  one,  and  the  sides  of 
the  tunnel  are  not  hot  by  any  means,  so  tliat  the  gas 
must  go  in  in  a  greatly  cooled  condition. 

10.968.  Is  it  a  lead  tunnel  ?— Yes. 

10.969.  I  presume  you  have  an  advantage  in  those 
furnaces  on  account  of  their  shape,  that  they  occupy 
less  room  by  standing  upright  ?■ — -Yes. 

10.970.  How  many  are  grouped  together  to  be 
worked  ? — It  varies  ;  we  have  four  in  one  group, 
twelve  in  another,  and  nine  in  another. 

10.971.  How  many  chambers  have  you? — Ten 
chambers. 

10.972.  Are  they  worked  in  one  group  or  several 
groups  ? — They  have  hitherto  been  working  the  whole 
in  one  group,  and  they  will  continue  to  work  the 
whole. 

10.973.  Does  the  gas  pass  in  succession  through  10 
chambers  ? — Yes. 

10.974.  You  spoke  of  the  difficulty  of  working 
these  furnaces  on  account  of  the  delicacy  of  the 
draught  ? — Yes  ;  they  are  only  interfered  with  by  the 
working  at  the  same  time  in  the  same  chamber  with 
the  kilns.  While  they  are  charging  the  kilns  the 
draught  is  interfered  with  to  those  furnaces. 

10.975.  Then  you  do  use  ordinary  kilns  with 
pyrites  into  the  same  chamber  ? — Yes ;  but  we  are 
making  arrangements  to  alter  that  to  have  them  in 
separate  chambers,  so  as  not  to  interfere  one  with  the 
other. 

10.976.  Do  you  burn  in  the  kilns  ores  which  are 
rich  in  sulphur  ? — No  :  that  is  not  included  in  these 
calculations. 

10.977.  Then  the  suljdiur  in  ordinary  pyrites  is 
(jnite  outside  this  calculation? — Yes. 

10.978.  That  is  considered  as  sulphuric  acid? — 
Yes,  clearly. 

10.979.  In  f;ict  that  sulphur  is  paid  for  ?— Yes, 
the  sulphur  is  paid  for, 

10.980.  The  sulphur  reckoned  in  Mr.  Vivian's 
calculation  is  that  which  is  got  for  nothing  in  the 
copper,  in  the  ore,  and  that  pays  you  ? — Yes. 

10.981.  Have  you  ever  tried  a  mechanical  draught 
in  those  cases  of  the  Gerstenhofer  furnaces  ? — Wc 
tried  a  steam  jet  only  at  the  end  of  the  chambers. 


10.982.  But  you  have  not  tried  any  mode  of 
obtaining  a  draught  with  the  kilns  and  the  chambers  ? 
- — .No,  we  have  not. 

10.983.  {Earl  Percy ^  I  understood  you  to  say,  in 
answer  to  Viscount  Midleton,  that  the  atmosphere  of 
Swansea  was  purer  than  it  had  been  a  few  years  ago, 
owing,  no  doubt,  in  a  great  degree  to  the  fact  that 
many  of  those  works  had  ceased  to  work  ? — No ;  I 
assume  as  a  necessary  fact  that  if  half  the  furnaces 
are  idle  the  atmosphere  must  be  purer. 

10.984.  Have  yoii  observed  any  improvement  in 
the  vegetation  in  the  district  round  Swansea  in  con- 
sequence of  this  greater  purity  of  the  atmosphere? — 
In  my  own  garden,  which  is  within  five  minutes  walk 
of  the  works,  I  can  grow  roses,  strawberries,  and 
matters  of  that  kind. 

10.985.  And  could  you  not  do  that  a  few  years 
ago  ? — No. 

10.986.  Since  when  have  you  traced  this  marked 
change  ? — There  has  been  a  considerable  change  since 
we  have  reduced  our  sulphuric  acid  making ;  that 
was  the  largest  smoke-producing  works  in  the  neigh- 
bourhood. 

10.987.  Then  your  garden  probably  would  suffer 
most  by  your  own  works  ? — Yes. 

10.988.  If  those  other  works  had  not  adopted  your 
process,  1  imagine  that  the  country  round  them  is 
much  in  the  same  state  as  it  was  formerly,  is  it  not  ? 
— Yes ;  the  districts  on  the  eastern  side  of  the  works 
are  pretty  much  what  they  were  years  ago. 

10.989.  {Professor  Abel.)  You  stated  that  the 
vegetation  in  the  neighbourhood  of  the  works  had 
improved  in  condition  in  consequence  of  the  erection 
of  those  shafts;  has  a  correspondingly  bad  effect  been 
produced  at  any  considerable  distance  from  the  works  ? 
— I  have  not  heard  of  any. 

10.990.  You  do  not  know  that  the  conveying  away 
of  this  vapour  to  a  great  distance  has  alfected  the 
neighbourhood  there  prejudicially? — I  have  heard  of 
no  complaint,  and  I  think  if  such  an  effect  had  been 
produced  we  should  have  heard  of  it. 

10.991.  Could  you  state  roughly  what  quantity  of 
coal  is  consumed  at  a  copper  works  annually  ? — We 
use  about  1,200  tons  a  Aveek  at  our  works. 

10.992.  {Professor  Williamson.')  How  much  coal 
per  ton  of  copper  do  you  burn  ? — It  would  vary  very 
consideriibly ;  it  would  be  from  seven  to  eight  tons, 
but  that  is  always  varying  according  to  the  produce 
of  the  ore. 

10.993.  {Professor  Abel.)  Could  you  state  what 
proportion  the  copper  ores  smelted  in  your  works 
bears  to  those  of  any  others  in  that  district  ? — No, 
I  could  not  state  that. 


The  witness  withdrew. 


John  Crosslet,  Esq.,  examined. 


10.994.  {Earl  Percy.)  You  are  director  and  man- 
ager of  the  Ravenhead  Plate  Glass  Works  at  St. 
Helens  ? — Yes. 

10.995.  Belonging  to  the  British  Plate  Glass  Com- 
pany, but  leased  to  the  Loudon  and  Manchester  Plate 
Glass  Company  ? — ^Yes. 

10.996.  Will  you  give  the  Commission  the  evidence 
which  you  are  prepai'ed  to  give  ? — I  prepared  a  short 
statement  as  containing  the  points  which  occurred 
to  me  as  likely  to  arise  in  this  ijiquiry,  and,  if  agree- 
able to  the  Commission,  I  will  read  from  these  notes. 

10.997.  And  supplement  it  with  anything  you 
think  desirable  ? — I  commence  by  saying  that  I  am 
connected  with  the  London  and  Manchester  Plate 
Glass  Company,  who  own  two  works,  the  liavenhead 
Plate  Glass  Works  and  the  Sutton  Plate  Glass  Works. 
I  have  been  engaged  in  the  manufacture  of  glass  for 
about  28  years.  Our  works  are  large  works,  em- 
ploying over  2,000  workpeople.  We  produce  more 
than  one  half  of  all  the  plate  glass  that  is  made  in 
the  kingdom.    The  works  are  situated  about  one  mile 


to  the  south-west  of  St.  LEelens.  They  were  origi- 
nally quite  in  the  country,  houses  for  the  v^orkpeople 
being  built  by  the  company  close  to  the  works. 

10,998.  Have  those  works  been  in  that  place  for  28 
years  as  you  have  mentioned  ? — They  were  originally 
built,  part  of  them,  in  1773.  They  are  over  a  hundred 
years  old,  and  they  are  the  oldest  in  the  kingdom.  'J'hey 
now  form  the  most  outlying  portion  of  St.  Helens, 
and  there  are  no  works  beyond  them.  Farming  laud 
still  adjoins  two  sides  of  them.  I  do  not  think  that 
any  appreciable  damage  has  been  done  by  those  works 
to  the  surrounding  country,  and  as  an  evidence  of 
that,  I  would  just  state  that  within  the  walls  of  the 
works  there  are  a  number  of  trees  (elms)  that  were 
planted  60  or  70  years  since,  which  are  still  in  very 
fair  health,  considering  that  a  large  quantity  of  fuel, 
750  tons  per  week,  are  burnt  within  about  100  yards 
from  them.  There  are  only  two  points  where  I 
consider  it  might  be  said  that  damage  could  be  done 
from  the  process  of  plate-glass  making.  The  first  is, 
that  in  addition  to  the  large  quantity  of  fuel  that  we 
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use  in  making  plate  glass,  we  use  alkali  in  the  form 
of  sulphate  of  soda  ;  and  during  the  process  of  making 
the  glass  all  this  sulphuric  acid  is  driven  off  into  the 
air,  and  may  be  said  in  that  way  to  do  mischief,  which 
of  course  it  wouUl  if  it  was  given  off  in  a  large 
quantity  or  in  a  very  concentrated  form.  But  the  way 
in  which  sulphurous  acid  is  given  off  in  glass-making 
is  very  different  to  the  way  in  which  it  is  given  off'  in 
most  chemical  processes.  The  evolution  takes  place 
in  a  very  slow  and  very  regular  manner. 

10,999.  Will  you  describe,  shortly,  what  the  process 
is  ;  I  mean  that  part  of  the  process  which  causes  the 
inconvenience  to  which  you  referred  ? — The  mixture 
from  which  glass  is  made,  consisting  of  sand,  lime,  and 
soda,  contains  the  soda  in  the  form  of  sulpliate  of  soda. 
To  decompose  that  sulphate  there  is  a  quantity  of 
charcoal  added  to  the  mixture.  Tlie  sulphuric  acid  in 
the  sulphate  of  soda  is  reduced  by  means  of  this 
charcoal  and  given  off,  I  suppose,  chiefly  in  the  form 
of  sulphurous  acid.  In  this  process,  which  is  a  very 
slov/  one,  the  melting  of  the  glass  takes  about  12 
hours,  and  the  evolution  of  the  sulphurous  acid  would 
be  taking  place  during  tlie  whole  of  that  time  in  a  very 
continuous  and  regular  way ;  and  if  any  accident 
were  to  happen,  such  as  the  breaking  of  a  pot, 
instead  of  a  large  volume  of  sulphurous  acid  being 
given  off  in  a  very  short  time,  the  glass  would 
simply  drain  into  the  places  prepared  for  it,  and 
it  would  stiffen  at  once  and  cease  to  give  off 
any  gas.  I  make  out  the  quantity  of  sulphur 
used  in  the  sulphate  of  soda  to  be  about  one  half 
of  the  sulphur  contained  in  the  fuel  that  we  use 
at  the  works  ;  that  is,  assuming  the  coal  to  give  off  1^ 
per  cent,  of  sulphur,  which  I  believe  is  very  near  the 
truth.  I  do  not  know  of  any  plan  that  would  enable 
us  to  avoid  sending  off  this  sulphur.  I  have  very 
often  carefully  considered  it,  and  very  often  discussed 
it  with  others,  and  I  know  of  no  plan,  I  have  not 
heard  of  any  plan,  and  indeed  I  am  driven  to  say  that 
I  do  not  think  it  is  possible  that  it  could  be  done, 
inasmuch  as  it  is  in  such  a  very  dilute  form. 

11.000.  Is  the  difficulty  the  same  as  the  difficulty 
of  condensing  the  sulphuric  acid  which  escapes  from 
coal  ? — I  think  that  the  two  cases  are  very  similar 
indeed.  If  you  could  adopt  any  plan  that  would 
enable  you  to  condense  the  sulphur  that  we  give  off,  it 
would  be  quite  applicable  to  recover  the  sulphur  given 
off  in  the  combustion  of  coal. 

11.001.  I  think  that  the  Commission,  when  they 
Avcre  at  St.  Helens,  heard  that  the  difficulty  consisted 
in  sonic  degree  in  the  extreme  heat  of  the  gases  when 
they  reached  the  chimney  ? — Yes,  that  would  be  one 
very  great  difficulty  to  deal  with.  You  would  have 
to  lower  the  temperature  of  those  gases  very  much  to 
make  condensation  at  all  possible  ;  and  how  that 
could  be  done  economically,  or  without  spoiling  the 
draught  and  interfering  with  the  working  of  the 
furnaces,  I  do  not  know. 

11.002.  Your  reply  to  my  question,  whether  the 
difficulty  was  the  same  as  that  which  had  to  be 
encountered  in  condensing  the  sulphuric  acid  in  coal, 
would  lead  one  to  suppose  that  it  was  not  so  much 
the  heat  of  the  gases  as  the  difficulty  of  condensing 
rom  the  fear  of  interfering  with  the  draught? — I 

think  in  most  cases  where  coal  is  consumed  for  the 
purpose  of  giving  out  heat  it  would  be  a  serious  thing 
to  have  to  interfere  with  the  draught  so  much  as  to 
stop  tiie  rapid  combustion. 

11.003.  Quite  so.  The  difficulty  of  condensing 
the  sulphuric  acid  in  the  coal  is  because  of  the  exces- 
sive heat  of  the  gases  ? — Yes  ;  it  necessitates  a  process 
by  which  you  reduce  the  temperature  of  tlie  gases. 
I  have  not  been  able  to  detect  any  difference  in  the 
effect  upon  vegetation  since  sulphate  of  soda  was  used 
instead  of  carbonate  of  soda.  I  might  exphiin  that 
in  former  times  carl)onate  of  soda  was  used  for  glass 
making.  It  was  a  question  of  cost.  It  is  practicable 
to  make  glass  from  carbonate  of  soda,  but  comnier- 
cially  it  is  impossible  to  make  it,  iuasnuich  as  it  would 
increase  the  cost  ;  and  there  is  a  large  quantity  of 
foreign  glass  that  comes  into  this  countiy,  and  they 
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use,  we  know,  sulphate  of  soda  in  their  process.  They  j  Crossleyi, 
are  under  no  restriction  and  as  they  run  us  very  Esq. 

closely  upon  the  matter  of  price  we  should  have  no   

chance  whatever  if  we  were  to  adopt  a  more  expensive  April  1877. 
process  than  they  do. 

11.004.  At  what  time  was  it  that  you  abandoned 
the  use  of  carbonate  of  soda  ? — About  10  years  ago. 

11.005.  Was  the  injury  less  from  the  use  of  car- 
bonate of  soda  than  it  is  from  the  sulphate  of  soda  ? — 
I  have  not  been  able  to  detect  the  slightest  difference  ; 
and  further  than  that,  as  I  have  said,  farming  land 
adjoins  two  sides  of  our  works,  and  I  have  not  heard 
of  any  case  yet  of  complaint  in  consequence  of  the 
change. 

11.006.  Was  there  any  complaint  before  the 
change? — No,  I  never  heard  of  any  complaint  from 
the  ordinary  and  regular  working  of  the  plate  glass 
works. 

11.007.  Have  there  then  been  no  complaints  in  the 
neighbourhood  of  St.  Helens  of  the  deterioration  in 
the  value  of  land  from  the  vapours  which  escape  from 
the  works  ? — From  St.  Helens  yes  ;  but  Si.  Helens 
includes  a  great  many  works,  as  you  are  aware  ;  but 
I  have  not  heard  that  any  complaints  are  made 
against  the  glass  works  by  anyone  farming,  or  indeed 
by  any  landowner  there. 

11.008.  Are  you  there  so  situated  that  if  any  injury 
were  caused  it  could  not  be  attributed  to  St.  Helens 
but  it  must  be  attributed  directly  to  you  ? — Unfor- 
tunately we  are  not  in  that  position.  We  lie  to  the 
south-west  of  St.  Helens,  and  the  winds  that  would 
carry  towards  Prescott  and  Knowsley  our  smoke 
would  also  carry  the  St.  Helens  smoke.  We  are 
just  about  on  a  line  with  the  centre  of  St.  Helens 
over  Prescott  and  Knowsley.  Tiiere  is  one  other 
process  in  the  manufacture,  and  I  name  it  because 
theoretically  it  would  create  damage  ;  but  I  think 
you  will  see  that  it  is  so  insignificant  that  it  is 
hardly  worth  naming ;  still  it  is  better  to  meet  all 
such  points  at  once.  In  making  the  powder  used  in 
polishing  plate  glass  this  powder  is  made  by  calcining 
sulphate  of  iron  or  copperas,  as  it  is  generally  called. 
This  is  done  in  a  close  muffled  furnace,  and  the 
sulphurous  or  sulphuric  acid,  as  the  case  may,  be  is 
sent  up  the  chimney.  That  is  a  very  bad  and  noxious 
gas,  and  at  first  sight  would  appear  to  be  a  very 
formidable  one,  but  the  quantity  that  we  have  at 
Ravenhead  is  three  tons  of  this  copperas  in  a  week  ; 
that  would  contain  about  seven  cwt.  of  sulphur,  and 
when  it  is  considered  that  that  is  spread  over  a  week, 
and  sent  up  a  large  chimney  where  the  products  of 
combustion  from  eight  or  nine  boiler  furnaces  are 
passing  up,  I  think  it  will  be  seen  that  it  is  so  diluted 
as  to  be  quite  harmless. 

11.009.  Are  all  your  chimneys  large  and  high 
chimneys  ? — All  where  the  principal  processes  con- 
nected with  the  Avorks  are  carried  on.  We  have 
some  small  chimneys  connected  with  the  auxiliary 
works  that  we  have  to  carry  on  for  the  sake  of  plate 
glass  making  where  the  chimneys  are  not  so  large, 
but  our  chimneys  connected  with  the  making  of 
glass  proper  are  all  very  large. 

11.010.  And  that  of  course  would  carry  the  noxious 
gases,  such  as  they  are,  to  a  greater  distance  ? — Yes. 

11.011.  Which  would  perhaps  account  for  the  land 
immediately  adjoining  your  works  not  having  suffered 
so  much  as  they  otherwise  would  have  done  ? — 1 
noticed  the  land  adjoining,  and  I  do  not  see  from 
our  works  that  any  mischief  is  done.  Indeed  it  is 
the  opinion  of  men  engaged  in  farming  that  the  glass 
works  do  not  do  mischief,  from  what  I  have  been 
able  to  learn. 

11.012.  Is  sulphate  of  soda  universally  used  in  glass 
works  in  this  country  ? — I  believe  it  is  excepting  in 
making  very  expensive  sorts  of  glass,  table  glass, 
where  they  still  use  carbonate  of  soda. 

11.013.  In  no  case  do  they  use  common  salt? — 
Yes,  1  believe  that  common  salt  is  used  in  very 
inferior  glass,  made  at  what  are  called  bottle  works, 
but  I  do  not  know  much  about  it.  It  is  a  cheap  way 
of  getting  alkali. 
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J.  Crossley,       11,014,  And  that  of  course  would  give  off  muri- 
Esq.         atic  acid  ? — Yes. 

11.015.  Of  course  you  have  no  muriatic  acid  given 
18  April  1877.        ^^^^  ^^^^  ^^^^^  P_j^O_ 

11.016.  {Professor  Abel.)  You  say  that  it  is  about 
10  years  ago  since  you  began  to  use  sulphate  of  soda  ? 
— About  that  time, 

11.017.  Have  the  works  increased  since  that  date  ? 
— Yes,  they  have  very  much, 

11.018.  The  quantity  of  coal  consumed  has  there- 
fore increased  very  considerably  also  ? — It  is  rather 
extraordinary  when  I  tell  you  that  it  has  not. 

11.019.  Have  you  a  better  method  of  consuming 
the  fuel  ? — Yes.  The  productive  power  of  the  works 
has  been  about  doubled  during  the  last  12  years, 
while  the  consumption  of  fuel,  if  anything,  is  a  little 
less. 

11.020.  At  any  rate  you  do  not  charge  such 
damage  to  the  account  of  the  sulphurous  acid  given 
off  from  the  works  ? — No  so  far  as  sulphate  of  soda 
is  concerned. 

11.021.  I  suppose  the  amount  of  charcoal  which 
you  use  is  just  that  proportion  which  would  be  com- 
pletely oxidised  by  the  sulphuric  acid  in  the  sulphate 
of  soda  ? — Just  so,  allowing  for  the  effect  of  the 
carbon  from  the  incomplete  combustion  that  takes 
place  of  the  furnace  gases. 

11.022.  So  that  the  whole  of  your  sulphuric  acid 
is  given  ofE  as  sulphurous  acid  ? — Yes,  I  beheve  it  is, 

11.023.  You  consider  that  no  arrangement  for 
condensation  could  be  applied  to  your  furnaces  without 
fatally  interfering  with  your  work  — That  is  my 
opinion. 

11.024.  Have  any  experiments  been  tried  in  glass 
works  with  regard  to  that  point  ? — No,  I  am  not 
aware  that  they  have.  The  case  seemed  so  hopeless 
iiO  all  glass  makers  that  we  have  not  had  the  heart  to 
try  it. 

1 1.025.  But  is  the  production  and  maintenance 
of  that  temperature,  which  is  necessary  for  the 
formation  of  glass,  so  peculiar  that  it  appears  impos- 
sible to  produce  modifications  of  the  furnaces  to 
which  condensing  arrangements  could  be  applied  ? — 
In  all  furnaces  where  you  consume  fuel  and  wish  to 
get  a  high  temperature,  you  must  have  a  good 
temperature  passing  up  the  chimney,  otherwise  there 
would  be  no  draught. 

11.026.  So  that  it  is  mainly  the  question  of  the 
temperature  at  which  the  gases  escape  with  which  you 
have  to  deal,  which  is  the  difficulty,  is  it  not  ? — 
No;  to  my  mind  that  is  one  of  the  difficulties;  but 
another  difficulty  is  that  you  have  such  an  enormous 
volume  of  gases  to  deal  with. 

11.027.  In  what  way  is  it  an  enormous  volume  ? — 
In  proportion  to  the  sulphur  to  all  the  other  gas  it  is 
so  very  dilute  that  you  would  have  to  deal  with  a 
tremendous  volume  of  gas. 

11.028.  That  is  to  say,  the  draught  necessitates  so 
large  a  volume  of  air  passing  thiough  your  furnaces 
as  to  dilute  the  gas  very  considerably  ? — Yes  ; 
always  in  glass  furnaces  you  must  have  a  veiy 
considerable  excess  of  the  theoretical  quantity  re- 
quired to  consume  the  fuel.  You  must  avoid 
anything  like  a  reducing  flame  or  you  will  produce 
smoke,  and  thus  cause  a  reducing  effect  upon  the 
glass;  so  that  I  imagine  that  at  least  double  the 
quantity  of  air  that  would  be  theoretically  requisite 
for  consuming  the  fuel  is  passed  up  the  chimney. 
My  own  opinion  is  that  it  is  more. 

11.029.  You  stated  just  now  that  you  find  in  the 
production  of  glass  a  certain  amount  of  carbon  from 
the  fuel  itself ;  you  must,  therefore,  have  a  reducing 
flame,  must  you  not,  in  that  case  ? — We  do  occasion- 
ally get  that.  We  cannot  avoid  it,  but  we  wish  to 
avoid  it.    I  may  say  that  we  do  very  fairly  get  it. 

11.030.  Your  comparison  of  the  amount  of  sulphur 
contained  in  the  sulphate  or  given  off"  from  the 
sulphate  with  that  given  off  from  the  coal  which  you 
use  is  based  upon  the  assumption  that  the  coal 
contains  1^  per  cent,  of  sulphur? — That  it  gives  off 
1^  per  cent. 


11.031.  What  description  of  coal  do  you  use? — 
The  coal  we  use  is  ordinary  Lancashire  coal ;  a  great 
deal  of  it,  from  the  analyses  that  I  have  seen,  contains 
more  than  2  per  cent.  From  the  best  information 
that  I  have  been  able  to  get,  I  think  that  11  per  cent, 
really  passes  off.  I  have  seen  several  analyses,  and 
also  of  the  ash  remaining,  and  judging  from  that  I 
should  say  that  1^  per  cent,  passes  off. 

11.032.  In  answer  to  the  noble  Lord,  you  stated 
just  now  that  no  complaints  had  occurred  from  the 
ordinary  and  regular  working  of  the  glass  works; 
have  there  ever  been  any  special  causes  for  complaints  ? 
— Yes.  I  wish  to  guard  myself  particularly  on  that 
point,  because  when  we  first  adopted  the  Siemens' 
gas  furnaces  we  put  up  an  experimental  furnace  and 
we  had  a  very  low  chimney,  and  the  man  who  was 
farming  the  laud  on  one  side  thought  that  we  burnt 
up  his  oats,  I  did  not  think  that  we  did,  but  I  did 
not  like  to  quarrel  with  the  man,  and  we  admitted 
that  we  had  done  damage ;  but  that  was  not  in  the 
ordinary  working  of  the  works.  It  was  a  small 
chimney  and  a  very  low  one. 

11.033.  In  that  case  you  discharged  the  products  of 
combustion  at  a  very  much  lower  level  than  you  had 
been  doing  before  ? — Yes.  We  wanted  a  proper 
furnace,  and  we  were  forced  to  adapt  a  gas  furnace 
to  the  manufacture  of  plate  glass.  Mr.  Siemens 
himself  had  not  at  all  perfected  the  invention  then, 
and  therefore  it  would  not  be  fair  to  take  that  as 
having  anything  to  do  with  the  ordinary  working. 

11.034.  Are  you  now  continuing  to  use  Siemens' 
furnaces  ? — Yes,  entirely. 

11.035.  And  you  have  no  complaint  with  them 
now  ? — No. 

11.036.  {Admiral  Hornby.)  The  agricultural  land 
which  you  spoke  of  is  to  the  westward,  north-west, 
and  south-west  of  your  works,  is  it  not  ? — Yes. 

11.037.  Is  it  in  your  own  hands  now? — Some  of 
it  close  to  us  is  in  our  own  hands. 

11.038.  Between  you  and  the  St.  Helens  Road? 
— Yes,  that  portion  of  it. 

11.039.  It  all  lies  to  the  westward  and  south-west 
of  your  works,  does  it  not  ? — North  and  west,  north- 
west, and  south-west. 

11.040.  Then  you  yourselves  send  out  a  large 
volume  of  smoke,  and  there  is  also  the  St.  Helens 
smoke  ?— >  I  think  the  portion  that  catches  it  very 
closely  is  some  of  the  land  that  we  have  in  our 
own  hands,  which  lies  very  high,  almost  on  the 
St.  Helens  side,  and  that  is  very  close  to  some  of  the 
furnaces. 

11.041.  Have  you  let  any  of  that  land  ? — No, 

11.042.  It  used  to  be  in  your  own  occupation,  I 
believe  ? — We  still  have  it  in  our  own  occupation,  I 
may  say  that  the  land  does  not  belong  to  us.  We 
pay  the  ordinary  rent  and  we  carry  it  on  as  a  farm, 
and  we  make  it  pay  its  way. 

11.043.  At  what  rate  do  you  rent  that  land? — I 
think  the  rent  we  pay  is  4/.  10s.  per  Cheshire  acre. 
I  am  not  quite  sure,  but  I  know  that  it  is  the  ordinary 
rent,  which  you  know  better  than  I  do,  no  doubt. 

11.044.  You  have  told  us  that  you  yourself  do  not 
perceive  any  difference  between  the  use  of  sulphate 
of  soda  and  carbonate  of  soda,  but  if  I  understand 
rightly,  there  is  an  opinion  entertained  by  a  good 
many  that  the  use  of  sulphate  of  soda  has  materially 
added  to  the  evil ;  is  not  that  so  ? — I  have  often  heard 
it  said  that  we  must  contribute  a  large  quantity  of 
sulphur,  and  no  doubt  we  do,  but  I  have  not  heard  it 
said  that  we  do  any  damage  in  consequence. 

11.045.  {Professor  Roscoe.)  Have  you  any  objec- 
tion to  state  the  quantity  of  salt  cake  which  you  use 
per  week  ? — Not  at  all.  I  think  I  can  tell  you 
exactly.  At  Ravenhead  we  use  about  33  tons  a 
week. 

11.046.  Can  you  give  the  Commission  any  idea  to 
what  extent  the  cost  of  the  glass  would  be  increased 
by  the  use  of  soda  ash  in  the  place  of  salt  cake  ? — It 
would  be  a  very  difllcult  matter  to  say  off-hand,  but 
I  should  say  that  it  would  add  25  per  cent,  to  the  cost 
of  the  materials  in  glass  making. 
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10.047.  Is  any  arsenious  acid  used  in  glass 
making  ? — Yes. 

11.048.  That  always  comes  away  of  course  r — No; 
it  is  used  in  very  minute  quantities  indeed,  about  4 
or  5  lbs  to  the  ton  of  the  other  mixture,  so  that  it  is 
very  minute.  In  fact  we  always  find  arsenious  acid 
remaining  in  the  glass.  I  have  myself  analysed  the 
glass,  and  always  found  arsenic  remaining  in  the 
glass.  I  believe  that  a  portion  is  driven  off,  but  the 
greater  portion  remains. 

11.049.  Can  you  give  us  the  quantity  of  sulphate 
at  the  Sutton  Works  ? — It  is  about  65  tons  per 
week. 

11.050.  You  are  also,  I  think,  acquainted  with 
the  bottle  glass  manufacture,  and  could  perhaps  give 
us  some  information  upon  that  subject  ? — I  shall  be 
glad  to  give  you  any  information  I  can. 

11.051.  Is  it  not  the  case  that  in  the  manufacture 
of  bottle  glass  a  considerable  quantity  of  common  salt 
is  used  in  the  place  of  salt  cake  ? — I  believe  it  is. 

11.052.  And  what  in  your  opinion  would  be  the 
probable  action  of  the  hydrochloric  acid  thus  evolved 
in  the  manufacture  of  bottle  glass  ? — I  should  take  it 
to  be  a  very  noxious  gas,  and  I  should  also  think  that 
a  large  quantity  of  the  common  salt  would  be  volati- 
lized as  common  salt. 

11.053.  Still  the  object  of  having  common  salt  is 
to  use  the  soda  as  a  base,  is  it  not  ? — Yes ;  but  I 
think  that  that  could  only  be  done  by  losing  a  great 
deal  of  it ;  for  a  definite  weight  of  common  salt  given, 
a  large  proportion  would  be  volatilized  by  the  heat. 

11.054.  Is  it  usual  or  possible  to  make  bottle  glass 
by  the  use  of  common  salt  alone  ? — I  am  a  little  at 
sea  in  answering  those  questions,  because  I  am  not 
well  acquainted  with  -this  manufacture.  I  know 
bottle  works  where  they  use  a  variety  of  materials, 
waste  products,  and  some  of  them  contain  alkali  in 
another  form.  I  know  that  they  use  waste  gas  lime, 
and  that  may  have  some  decomposing  effect  upon  the 
common  salt. 

11.055.  But  still  in  your  opinion  hydrochloric  acid 
is  given  off? — Yes,  I  think  so  ;  from  the  pungent 
smell  that  you  generally  perceive  in  the  neighbourhood 
of  such  works,  I  would  j  udge  that  it  is. 

11.056.  Would  it  in  your  opinion  be  advisable  to 
])lace  glass  works,  taking  them  altogether,  under 
inspection  ? — I  do  not  think,  speaking  for  our  own 
works,  that  we  should  have  anything  to  fear  on  the 
subject,  but  I  must  say  I  do  not  see  the  necessity, 
inasmuch  as  I  do  not  see  that  we  do  any  damage. 

11.057.  Take  the  case  of  other  works,  perhaps  less 
carefully  conducted  than  yoitr  own,  or  a  bottle  glass 
works,  might  such  an  inspection  be  advantageous  to 
the  public  ? — I  think  it  quite  possible. 

11.058.  Even  although  at  present  we  don't  see  our 
way  to  stop  the  greater  portion  of  the  evolution  of 
these  noxious  gases,  might  not  some  steps  be  taken 
with  the  assistance  of  the  inspectors  ? — I  am  hardly 
prepared  to  give  you  a  satisfactory  answer.  I  know 
that  the  price  at  which  the  products  of  the  bottle 
works  are  sold  is  very  low,  and  I  doubt  whether  if 
they  were  to  use  more  expensive  materials  they  would 
be  able  to  carry  on  their  works ;  but  I  feel  I  am 
speaking  a  good  deal  about  what  I  am  not  well 
acquainted  with  in  reference  to  bottle  works. 

11.059.  But  you  personally  would  have  no  ob- 
jection to  inspection  ?— As  plate  glass  makers  I  do 
not  think  that  we  could  object  for  the  reason  that  I 
have  given  you 

11.060.  Bottle  glass  makers  you  will  not  answer 
for  ? — No  ;  I  would  rather  not. 

11.061.  {Earl  Percij.)  I  understand  from  your 
answers  to  Professor  Roscoe  that  you  are  willing  to 
come  under  that  enactment  which  obliges  you  to  use 
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the  best  practicable  means  for  condensation  ? — I  have    J.  Crossley, 
had  no  opportunity  of  discussing  this  point  with  -Esg. 
other  manufacturers.     I  do  not    know   what  the  — ~ 
opinion  generally  is,  but  for  the  reasons  I  have  given,    ^8  April  1877 
I  do  not  think  that  we  should  have  much  objection, 
or  that  anything  would  crop  out,  or  that  we  should 
require  to  make  any  change  from  our  present  process. 

11.062.  Inasmuch  as  you  give  off  sulphuric  acid  in 
considerable  quantities,  I  suppose  you  hardly  intend 
that  answer  to  be  taken  literally  that  you  do  no 
damage  ;  you  only  intend  that  you  do  not  do 
more  damage  than  would  be  done  by  any  manu- 
facture which  employs  coal  in  its  process  ? — I  entirely 
agree  with  that.  I  think  it  is  impossible  to  consume 
coal  without  creating  some  nuisance,  and  it  is,  of 
course,  impossible  to  carry  on  our  works,  consuming 
700  or  800  tons  of  coal  every  week,  without  creating 
a  certain  nuisance. 

11.063.  I  see  that  Dr.  Angus  Smith,  in  his  evidence 
before  this  Commission,  spoke  of  it  as  a  question 
Avhetlier  a  fan  draught  could  not  be  used  in  advantage 
in  glass  works  ? — From  what  I  have  seen  of  the 
working  of  furnaces  [  have  a  strong  opinion  at  present 
that  it  would  not  be  practicable  to  use  the  fan  draught. 

11.064.  And  you  do  not  see  your  way  in  the  future 
to  any  method  which  may  be  discovered  by  which  you 
may  be  able  to  condense  your  noxious  vapours  ? — No, 
I  see  no  plan  just  now;  I  look  upon  the  case  as  an 
almost  hopeless  one. 

11.065.  {Professor  fVilliamsoii.)  It  has  been  stated 
to  the  Commission  that  the  chief  difficulty  in  the  Avay 
of  condensing  acid  fumes  which  escape  during  the 
process  arises  frojn  the  high  temperature  at  which  the 
gases  go  off.  In  working  your  process  do  you  give 
off  the  gas  at  a  very  high  temperature  ? — Yes,  we  do ; 
sufficiently  high  to  make  it  very  difficult  to  condense. 

11,065a.  Have  you  ever  considered  the  application 
of  a  process  for  utilizing  tliat  heat  ?  Of  course  every 
loss  of  heat  is  to  you  a  loss  of  money,  as  it  repre- 
sents coals  burnt.  Supposing  you  were  to  pass  your 
hot  gases  before  they  escape  down  through  a  regene- 
rator, so  as  to  absorb  the  heat,  and  thereby  render  it 
available  for  further  use ;  have  you  ever  considered 
the  possibility  of  doing  such  a  thing  as  that  so  as  to 
pay  ;  because,  of  course,  if  you  could,  at  the  same  time 
that  you  economise  the  heat,  prevent  the  escape  of 
the  acid  materials,  you  would  do  two  good  things  in 
one  operation  ? — The  furnaces  which  we  use  in  glass 
making  are  the  invention  of  Mr.  Siemens,  the  re- 
generative gas  furnaces,  which  do  cool  the  gases 
given  off  to  a  considerable  extent. 

11.066.  That  is  to  say,  in  making  your  glass  you  get 
a  gas  flame  for  heating  ? — Yes,  and  we  pass  the 
products  of  combustion  which  carry  along  with  them 
the  fumes  from  the  decomposed  material  through  the 
regenerators.  We  do  cool  our  gases  down  until  we 
get  to  such  a  point  that  if  we  were  to  go  much  further 
we  should  not  have  sufficient  draught  to  work  the 
furnace  well.  We  have  tried  that  point,  and  we  have 
gone  as  far  in  that  direction  as  we  were  able  to  do. 

11.067.  You  heat  your  pots  containing  materials  by 
the  flame  from  the  gas  producers  ? — Yes. 

11.068.  And  then  after  the  flame  has  passed  the 
pots  you  pass  it  down  through  the  regenerator,  do  you  ? 
—Yes. 

11.069.  So  that  you  think  you  have  done  all  that 
you  could  practically  do  with  advantage  in  that  way  ? 
— I  have  explained  that  we  have  cooled  our  gas  until 
we  have  interfered  with  our  draught,  so  that  we  think 
we  have  reached  the  limit  in  that  direction. 

11.070.  Then  you  do  not  see  your  way  to  using  an 
artificial  draught  which  would  dispense  with  the 
draught  produced  by  heat  ? — I  do  not  see  any  prac- 
ticable way  at  present. 

;  withdrew. 


William  Windle  Pilkington,  Esq.,  examined.  w.  W. 

11,071.  (Earl  Percy,)  You  are  a  member  of  the        11,072.  You  have  two  glass  woi'ks,  one  for  sheet  PHI^ington, 
firm  of  Pilkington  Brothers,  glass  manufacturers  and     and  rolled  plate  glass,  and  the  other  for  polished  plate, 
colliery  proprietors,  at  St.  Helens  ? — Yes.  which  you  have  recently  erected  ?— -Yes,  that  it  so. 
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W.  W.  11,073.  Have  you  any  evidence  to  give  to  tlie  Com- 

Pilhingtoii,     ulission  on  the  subject  of  those  works  ? — These  works 

employ  more  than  1,500  hands  and  consume  about 
8  April  1877  2,000  tons  of  coal  per  week.  I  may  state  that  I  have 
 "'  had  the  principal  management  of  the  manufacturing 

department  at  these  works  for  more  than  10  years. 

11.074.  How  long  have  the  works  existed? — 50 
years  one  of  them  ;  the  other  has  only  been  recently 
erected,  about  three  years.  I  am  aware  that  some 
sulphuric  and  sulphurous  acid  is  discharged,  but  the 
quantity  bears  but  a  small  proportion  to  the  total 
products  of  the  chimneys.  I  am  of  opinion  that  as 
much  of  these  gases  is  produced  by  the  combustion  of 
the  coal  at  the  works  as  by  the  decomposition  of  the 
salt  cake.  It  has  been  found  upon  chemical  examina- 
tion that  an  ordinary  boiler  chimney  contains  as 
much  of  these  acids  as  one  of  our  chimneys.  Our 
firm  have  repeatedly  inquired  into  the  possibility  of 
condensing  the  sulphur,  but  have  found  it  pi'actically 
impossible ;  indeed  it  is  generally  admitted  to  be  so, 
because  the  sulphurous  acid  is  so  mixed  with  other 
products  of  combustion  that  it  is  impossible  to  con- 
dense it. 

11.075.  When  you  say  other  products  of  combus- 
tion, do  you  mean  solid  products  ? — No  ;  I  mean  the 
gases  passing  off  from  the  furnaces.  Carbonic  acid  and 
other  products  of  the  combustion  of  coal,  which  at 
present  are  forced  along  with  the  sulphurous  and 
sulphuric  acid,  the  volume  is  so  immense,  that  we 
cannot  deal  with  the  acid  in  such  a  diluted  form. 

11.076.  Then  the  acid  from  the  salt  cake  goes  up 
the  same  chimney  as  the  vapour  from  coal  ? — Yes,  it 
does  in  all  glass  furnaces. 

11.077.  If  you  separated  these  gases,  could  you  not 
do  something  towards  condensing  them  ? — You  must 
not  mix  them  to  begin  Avith ;  if  you  could  possibly 
carry  on  the  melting  of  glass  in  a  covered  furnace, 
then  I  have  no  doubt  something  might  be  done,  but 
it  would  be  impossible  to  get  heat  sufficient  to  do  it, 
and  my  belief  is  that  you  could  not  carry  on  the 
refining  or  perfecting  of  glass  without  the  presence  of 
flame. 

11.078.  You  say  that  the  sulphur  produced  from 
this  salt  cake  is  equal,  as  I  understand,  to  the  sulphur 
produced  from  coal  ? — Yes,  it  is.  At  least  our  chemist, 
who  has  been  making  experiments  on  it,  and  who 
takes  the  sulphur  at  1^  per  cent.,  finds  that  the  quantity 
of  sulphurous  and  sulphuric  acid  which  he  believes  to 
be  discharged  are  pretty  nearly  equal  in  quantity. 

11.079.  You  do  not  agree  with  the  last  witness,  who 
stated  that  the  quantity  of  sulphur  in  the  sulphate  of 
soda  used.is  about  half  that  given  off  from  the  fuel  ? — In 
the  process  of  plate  glass  making  they  use  a  great  deal 
more  coal  per  ton  of  salt  cake  than  we  do  in  sheet 
glass  making,  and  I  have  no  doubt  that  the  coal  gases 
going  up  their  chimney  Avould  be  double  the  quantity 
of  coal  gas  passing  up  ours,  so  that  there  would  be 
more  of  it.  For  every  ton  of  salt  cake  that  we  use, 
they  would  use  two  tons  of  coal  where  we  should  use 
one  ton.  If  there  was  any  attempt  to  cause  us  to  do 
anything  which  would  seriously  impede  us,  we  could 
not  go  on  making  glass  as  the  foreigner  now  makes 
half  the  glass  used  in  England.  We  have  had  an 
uphill  battle  for  years,  it  has  been  hard  work  to  beat 
them  back  so  far,  and  we  are  only  holding  our  own 
against  them  under  these  conditions  at  present. 

11.080.  Do  you  use  sulphate  of  soda  only  in  your 
works  ? — Only  sulphate  of  soda.  W e  have  used 
sulphate  of  soda  for  30  years.  It  has  been  used  for 
40  years,  but  we  have  used  it  almost  entirely  for  the 
last  30  years.  I  should  say  that  we  have  never  had 
any  complaints  from  anybody.  One  of  our  works 
was  situated  on  the  outskirts  of  the  town,  and  was  so 
placed  that  the  gases  would  naturally  go  over  the 
fields  of  a  farmer,  and  we  never  had  any  complaint 
from  him. 

11.081.  That  was  situated  far  from  othei-  works 
which  might  also  give  off  gases  — Yes.  Those 
works  have  now  been  discontinued.  They  were  the 
only  works  at  that  time ;  but  the  moment  that  they 
put  alkali  worka  dowu  next  to  us  the  people  began  to 


grumble.  As  long  as  we  were  there  by  ourselves 
they  never  made  any  complaints. 

11.082.  What  is  the  height  of  your  chimneys  ? — 
They  vary  a  great  deal.  We  have  some  60  feet,  and 
we  have  one  about  70  yards,  which  was  the  last 
one  that  we  built. 

11.083.  Those  higher  chimneys,  of  course,  would 
carry  the  noxious  vapour  to  a  greater  distance  ? — 
Yes,  and  dilute  the  gas  very  much  before  it  settled 
on  any  vegetation. 

11.084.  That  would,  of  course,  prevent  the  owners 
of  land  in  the  immediate  vicinity  of  the  works  making 
any  complaint  ? — Under  ordinary  circumstances  it  is 
possible,  but  they  were  quite  low  chimneys  at  those 
works  which  I  am  speaking  of. 

11.085.  Would  you  have  any  objection  to  the 
Government  inspection  of  glass  works  ? — No.  I  do 
not  see  that  it  would  do  us  any  harm.  There  is  no 
chemical  man  that  we  have  ever  come  across  yet  that 
could  see  his  way  to  do  anything  with  the  gases  ;  and 
as  long  as  the  inspectors  did  not  interfere  with  us  and 
our  process  in  any  way,  of  course  we  could  have  no 
possible  objection.  They  are  free  to  see  everything 
that  we  do.  There  is  no  way  of  turning  the  gas  first 
into  one  chimney  and  then  into  another ;  it  is  all 
perfectly  open. 

11.086.  You  would  have  no  objection  to  coming 
under  the  provision  of  the  Act  which  would  oblige 
you  to  use  the  best  practicable  means  that  may  be 
disco vei-ed  for  condensing  your  gases  ? — I  do  not  see 
how  we  could  object  to  it.  We  do  not  like  being 
interfered  with  more  than  necessary,  of  course.  We 
naturally  like  to  keep  our  own  works  to  ourselves. 

11.087.  {Professor  Williamson.)  You  find  it  de- 
sirable for  your  purposes,  I  presume,  to  use  sulphate 
of  soda  on  the  ground  of^  economy  ? — It  is  absolutely 
necessary.  I  do  not  think  Ave  could  manufacture 
glass,  and  do  so  with  any  prospect  of  paying,  unless 
we  did. 

11.088.  Have  you  never  attempted  to  use  salt  as 
the  bottle  makers  do  to  a  great  extent? — No;  the 
glass  would  be  bad  ;  you  could  not  make  good  glass 
with  it. 

11.089.  Have  you  any  knowledge  of  the  mode  in 
which  bottle  makers  use  it  ? — I  believe  they  mix  it 
with  nitre  cake  and  things  of  that  kind.  I  do  not 
know  much  about  it,  but  they  do  use  it,  and  they  mix 
it  with  other  things  to  some  extent.  A  great  quan- 
tity of  salt  is  now  driven  up  the  chimney,  and  you 
can  see  dense  white  fumes  going  off;  but  I  think 
that  latterly  the  bottle  people  have  not  used  so  much 
salt.  They  are  putting  up  the  Siemens'  gas  furnace, 
and  I  imagine  that  it  would  destroy  the  furnace  to 
such  an  extent  that  they  may  possibly  not  use  so 
much  of  it. 

11.090.  It  would  go  into  the  regenerators  ? — Yes. 

11.091.  You  do  not  use  the  Gerstenhofer  furnaces, 
do  you  ? — No,  nothing  but  the  Siemens'  furnace. 

11.092.  At  what  temperature,  roughly  speaking, 
do  you  send  out  your  gases  into  the  flue  ? — I  suppose 
at  about  1,000°  Fahrenheit. 

11.093.  You  do  not  find  that  you  can  with  advan- 
tage condense  at  a  lower  temperature  ? — No ;  it 
prevents  the  chimney  draught ;  but  beyond  that  I  feel 
quite  certain  that  it  would  clog  up  the  regenerator, 
and  stop  the  valve,  so  that  we  could  not  work  the 
furnace. 

11.094.  Do  you  mean  that  the  salt  would  do  so  ? — 
No,  the  gases. 

11.095.  The  mere  act  of  cooling  would  do  so, 
would  it  not  ? — Yes,  the  mere  action  of  cooling  would 
stop  the  regenerator.  If  Ave  cooled  them  to  a  very 
low  temperature,  Avhich  Ave  have  done  in  one  or  two 
cases  of  furnaces  Avith  very  large  regenerators,  we 
found  that  it  did  no  good ;  Ave  had  to  put  them 
out  and  alter  them. 

11.096.  (Professor  Abel.)  When  you  say  that  it 
stopped  the  regenerators  to  reduce  the  temperature 
below  that,  you  mean  that  it  stopped  their  action  ? — 
Yes,  it  stops  their  action.  'I  hose  regenerators  are 
filled  with  a  network  of  bricks,  and  if  you  were  to 
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attempt  to  pass  coal  gas  through  them,  impure  as  we 
use  it,  it  would  stop  them  up  very  soon,  and  it  stops 
them  up  suddenly. 

11.097.  Are  you  obliged  to  employ  a  smoky  flame 
in  your  processes  ? — I  heard  what  Mr.  Crossley  said. 
We  do  use  rather  a  more  smoky  flame  than  he  does. 
I  believe  it  is  more  economical  and  better  to  use 
more  air,  but  in  certain  processes  we  like  to  have  a 
reducing  flame.  And  beyond  that  a  reducing  flame 
is  rather  less  dangerous ;  it  does  not  destroy  the  pot 
so  rapidly  as  a  flame  which  has  a  very  large  admixture 
of  air. 

11.098.  So  that  it  would  not  deposit  the  products 
of  the  combustion  of  coal,  as  otherwise  you  would 
have  the  regenerators  stop])ed  up  ? — No,  not  so  much 
the  products  as  the  incoming  gases,  as  well  a,s  the 
outgoing  gases.  If  we  burn  the  gas  very  thoroughly 
we  ought  not  to  have  any  smoke  going  out,  but 
there  is  a  quantity  of  tar  and  dirty  stuff  which  comes 
in  which  would  lodge  in  those  regenerators  if  they 
were  very  cold. 

11.099.  That  is  driven  off  from  the  coal,  and  not 
from  the  glass  works  ? — No ;  it  is  from  the  coal. 

11.100.  Have  you  any  objection  to  state  how  much 
sulphate  you  use  at  your  works  ? — I  think  it  is  about 
100  tons  per  week. 

11.101.  {Professor  Roscoc.)  I  believe  at  your  new 
works  you  have  built  a  high  chimney  ? — Yes. 

11.102.  May  I  ask  what  object  you  would  have  in 
that ;  has  it  been  simply  for  your  own  sake  or  to 
diminish  as  much  as  possible  the  noxious  vapour  ? — 
We  found  them  really  better.  The  diminution  of  the 
noxious  vapour  has  been  one  reason,  but  even  if 


that  reason  had  not  existed  we  should  still  have 
built  them. 

11.103.  Do  you  think  it  would  be  a  hardship  to 
compel  all  glass  makers  to  "build  high  chimneys  ? — It 
might  be  an  injury  to  make  a  very  small  works  build 
a  high  chimney,  because  the  chimney  would  cost  as 
much  as  the  works  ;  but  it  would  be  no  hardship, 
I  should  think,  to  make  the  larger  works  build  high 
cliimneys,  because  there  is  an  advantage  in  having  a 
large  chimney. 

11.104.  It  would  be  doubtless  efficacious  to  a 
certain  extent  in  diminishing  the  possible  damage  ? — 
Certainly. 

11.105.  From  this  point  of  view  then  inspection 
might  prove  advantageous  ? — Yes.  I  have  no  doubt 
in  little  things  of  that  kind  it  would  do  good. 

]  1,106.  {Professor  Abel.)  You  gave  us  the  amount 
of  sulphate  ;  does  that  include  for  the  whole  of  your 
works  ? — Yes,  for  the  whole. 

11.107.  {Earl  Percy.)  You  have  mentioned  the 
muriatic  acid  which  is  necessarily  given  off  in  bottle 
works  ;  I  suppose  that,  so  far  as  you  know,  might  be 
condensed,  might  it  not? — As  they  use  it  in  their 
furnaces  they  could  not  possibly  condense  it. 

11.108.  What  is  the  reason  that  they  use  salt;  is 
it  from  its  cheapness  ? — Yes  ;  that  is  all,  I  should 
imagine. 

11.109.  Why  do  not  all  glass  works  use  salt  ? — 
Bottle  glass  is  veiy  inferior  glass  ;  if  you  were  to 
attempt  to  make  that  glass  into  windows  you  could 
scarcely  see  through  them. 

11.110.  Salt  produces  inferior  glass? — It  does, 
undoubtedly. 


W.  W, 

Pilkinyton, 
Esq. 

18  April  1877, 


The  witness  withdrew. 


Adjourned  to  to-morrow  at  11  o'clock. 


Thursday,  19th  April  1877. 


Present  : 

The  Right  Hon.  LORD  ACE RD ARE  in  the  Chair. 


The  Right  Hon.  Earl  Percy,  M.P. 
Tlie  Right  Hon.  Viscount  Midleton. 
The  Hon.  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 
F.  A.  Adel,  Esq.,  C.B.,  F.R.S. 


A.  W.  Williamson,  Esq.,  F.R.S. 
H.  E.  RoscoE.  Esq.,  F.R.S. 
Admiral  W.  W.  Hornby. 

Gerald  A.  R.  Fitzgerald,  Esq.,  Secretary, 


Isaac  Lowthian  Bell,  Esq.,  M.P.,  examined. 


11.111.  {Chairman.)  You  are  a  Member  of  Parlia- 
ment, and  amongst  other  things  you  are  also  a  large 
proprietor  of  coking  works  ? — Yes,  my  pro])er  business 
is  the  manufacture  of  pig  iron,  of  which  my  firm  make 
something  like  200,000  tons  a  year  when  in  full  work, 
and  for  the  whole  of  that  we  manufacture  the  coke 
required  at  the  furnaces. 

11.112.  Have  you  paid  very  great  attention  to  the 
manufacture  of  coke,  both  economically,  and  for  the 
purpose  of  not  causing  a  nuisance  to  your  neiglibours  ? 
— Yes,  we  have  done  that  certainly.  The  making  of 
the  large  quantity  which  I  mentioned  has  necessitated 
a  good  deal  of  attention  to  the  process  itself,  many 
modifications  of  whicli  we  have  ti-ied,  but  have  been 
compelled  to  abandon  them  all,  for  the  old  and  simple 
plan  of  burning  the  coke  in  the  ordinary  so-called 
beehive  oven.  I  may  state  with  regard  to  this  question, 
making  the  calculation  without  any  document  to  refer  to, 
but  which  I  shall,  if  required,  be  gind  to  refer  to  before 
my  evidence  is  printed,  that  in  the  counties  of  Durham 
and  Northumberland  there  are  something  like  six 
millions  of  tons  of  coal  converted  into  coke  in  a  year, 
and  during  tlie  operation  of  converting  that  largo 
quantity  of  coal  into  coke  I  calculate  that  there  are 
given  off  two  millions  of  tons  of  volatile  matter  in  a 
year. 
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11.113.  Of  what  does  that  matter  consist  ? — It  con- 
sists partly  of  a  small  quantity  of  tarry  matter  which 
is  given  off  soon  after  the  oven  is  loaded,  and  it  also 
consists,  or  a  great  portion  of  it,  of  hydro-carbons, 
which  are  partly  converted  into  carbonic  acid,  giving 
off  a  considerable  quantity  of  smoke,  Avhen  the  operation 
is  conducted  in  a  certain  way.  It;  consists  also  of 
sulphurous  acid,  and  with  these  substances  there  is 
of  course  a  large  quantity  of  nitrogen,  and  generally 
a  good  deal  of  free  atmospheric  air. 

11.114.  What  is  the  efl'ect  of  the  escape  of  all  those 
matters  upon  vegetation  ? — The  effect  of  the  escape  of 
those  matters  upon  vegetation  is  simply  terrible.  I 
have  made  a  calculation  which  I  have  here,  just  to 
show  what  the  effect  was  upon  vegetation,  when  the 
operation  was  carried  on  in  a  limited  area.  In  speaking 
of  this  large  quantity  of  coal,  which  is  converted  into 
coke,  it  nuist  be  remembered  tliat  the  coke  manufac- 
tories are  spread  over  many  square  miles  in  the  county 
of  Durham.  Still,  I  think  I  can  easily  refer  to  places 
in  tlie  county  of  Durham  where  certainly  not  less 
than  10,000  tons  of  coal  a  day  are  converted  into 
coke  within  an  area  of  two  or  three  miles.  From 
this  it  will  be  seen  in  how  concentrated  a  form  the 
vapours  must  be  poured  over  the  country  from  so 
limited  an  area. 


I.  L.  Bell, 
Esq.,  M.P. 

19  April  1877. 
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I.L.Bell,        11,115.  {Earl  Percy.)  Are  you  referring  to  the 
Esq.,  M.P.     ordinary  beehive  ovens  now  ? — Yes ;  I  may  observe 
— —        that  although  other  ovens  had  been  tried,  yet  prac- 
.9  April  1877.  ticallyin  the  county  of  Durham  we  have  all  come  back 
~"  to  the  old  type,  viz.,  the  old  beehive  oven.    In  addi- 

tion to  all  those  vapours  referred  to,  you  have  the 
heat  which  is  also  given  out,  and  which,  after 
allowing  for  the  absorption  by  the  process  itself,  I 
have  calculated  roughly  from  every  10,000  tons  of 
coal,  would  be  enough  to  convert  every  week  some- 
thing like  a  million  and  a  half  of  gallons  of  water 
into  steam.  To  evaporate  that  quantity  I  may  state 
that  the  calculation  is  a  somewhat  rude  one,  because 
we  are  not  perfectly  acquainted  with  the  amount  of 
absolute  heat  which  is  absorbed  in  the  process  itself, 
but  it  is  very  considerable.  With  regard  to  the  total 
quantity  of  sulphur  given  off  by  the  whole  of  the  coke 
made  in  the  county  of  Durham,  that  is  rather  a  diffi- 
cult thing  to  estimate,  but  it  is  easy  to  ascertain  the 
quantity  of  sulphur  in  the  coke :  in  fact,  this  is  done 
regularly  by  many  farms.  But  the  sulphur  in  the  coal 
being  diffused  in  a  very  irregular  way  through  the 
mass,  it  is  almost  impossible  to  say  what  is  its  absolute 
quantity ;  but  we  do  know  this,  that  the  sulphur  exists 
in  the  coal,  in  the  form  of  what  chemists  call  bi-suliahide 
of  iron,  and  we  know  that  at  a  high  temperature  one 
half  of  that  sulphur  is  diiven  off.  If  that  be  the  case, 
of  course  we  have  only  to  ascertain  the  quantity  of 
sulphur  in  the  coke  to  know  what  quantity  of  sulphur 
has  been  evaporated  into  the  air,  and  I  make  out  from 
that  formula  that  something  hke  from  30,000  to 
40,000  tons  of  sulphur  must  be  evaporated  per  annum 
in  the  county  of  Durham  from  the  coke  ovens  alone, 
and  as  the  sulphur  when  it  is  converted  into  sul- 
phurous acid  exactly  doubles  its  weight,  we  have  some- 
thing like  60,000  to  80,000  tons  of  sulphurous  acid  per 
annum  going  into  the  air  from  the  coke  ovens  in  the 
county  of  Durham.  With  regard  to  the  question  which 
has  been  asked  as  to  the  effect  of  the  vapours  emitted 
by  coke  ovens  upon  vegetation,  I  can  only  state 
generally  from  personal  observation  that  upon  many 
occasions  the  effect  is  terrible.  What  it  is  due  to 
would  perhaps  be  a  rather  more  difficult  thing  to 
describe,  but  there  is  no  doubt  at  all  that  the  coal  of 
the  county  of  Durham,  when  it  is  coked  in  the 
immediate  vicinity  of  vegetation,  even  when  no  smoke 
is  given  off,  is  detrimental.  As  an  example,  in  burning 
bricks  in  ordinary  clamps,  thei'e  is  no  great  amount  of 
smoke  given  off',  yet  we  know  that  the  operation 
being  conducted  on  a  level  with  the  ground,  there 
is  a  considerable  destruction  of  vegetation.  Again, 
when  the  ironstone  from  the  Cleveland  Hills  is 
calcined,  the  vegetation  in  the  immediate  vicinity 
is  also  destroyed  by  the  sulphurous  fumes  Avhich 
are  given  off.  When,  however,  the  products  of 
combustion  containing  even  a  large  quantity  of 
sulphur  are  so  burnt  that  considerable  diffusion  takes 
place  before  they  reach  the  vegetation,  practically 
there  is  no  damage  at  all  done.  In  illustration  of  this 
I  will  take  our  own  works  on  the  Tees,  Avhere  we  burn 
something  like  700  tons  of  coke  a  day  in  the  blast 
furnaces ;  we  must,  therefore,  be  throwing  out  into 
the  air  a  considerable  quantity  of  sulphurous  acid, 
but  the  whole  of  that  goes  into  the  chimneys,  and 
yet  I  have  seen  the  very  finest  wheat  gi-own  close  up 
to  the  walls  of  our  works.  I  therefore  infer  that  so 
far  as  sulphurous  acid  is  concerned,  and,  indeed,  so 
far  as  heat  is  concerned,  if  both  escape  into  the  air 
under  conditions  so  as  to  ensure  sufficient  dilution 
and  cooling  before  they  reach  vegetation,  no  injury 
ensues.  With  regard  to  smoke,  matters  are  somewhat 
different,  because  we  know  that  when  a  great  quantity 
of  smoke  is  given  out  it  travels  a  very  long  way.  I 
have  no  doubt  that  smoke  alone  occasions  very  great 
damage  to  vegetation.  ISTow  in  the  case  of  the  ordi- 
nary oven,  I  mean  the  old  beehive  oven,  which  allowed 
all  the  products  of  combustion,  that  is  to  say,  the 
smoke  and  gases  and  heat,  to  escape  at  a  level  of 
something  like  10  feet  from  the  ground,  every  blade 
of  grass  and  evei-y  leaf  for  many  yards  distant  from 
the  oven  itself  were  destroyed. 


11.116.  (^Chccirman.)  In  the  last  case  to  which  you 
have  referred  the  elevation  of  the  chimney  was  only 
about  10  feet  ? — Yes. 

11.117.  And  there  was  no  diffusion? — Yes,  there 
was  diffusion,  i.e.,  the  diffusion  that  would  ensue  from 
the  gas  escaping  from  a  height  of  10  feet  before  it 
reached  the  ground.  Some  time  ago  it  was  proposed 
that  those  difficulties  should  be  got  rid  of  by  the 
application  of  tall  chimneys,  and  upon  that  occasion, 
as  upon  every  other  new  proposal  during  my  expe- 
rience, there  were  thousands  of  objections  ;  the  coke 
was  bad,  and  the  yield  was  bad,  and  so  on. 

11.118.  But  tall  chimneys  were  used,  were  they 
not  ? — Yes  ;  but  for  many  years  many  of  the  old 
coke  manufacturers  were  opposed  very  strongly  to 
them ;  they  preferred  paying  for  any  damage  that 
might  be  claimed  from  them  rather  than  incur  the 
outlay  of  the  capital  which  was  necessary  for  carrying 
the  smoke  and  the  fumes  from  the  coke  ovens  to  such 
a  height  as  to  ensure  the  necessary  amount  of  dilution. 
I  think  that  possibly  the  very  high  price  of  coal  in 
the  last  few  years  was  one  circumstance  which  forced 
the  attention  of  many  manufactiu'ers  to  the  question 
of  endeavouring  to  utilise  the  heat  which  was  given 
out.  This  was  effected  by  placing  boilers  on  the  flues 
for  raising  the  necessary  steam,  for  pumping  the  water, 
raising  the  coal,  and  obtaining  aU  the  mechanical 
power  necessary  in  the  colliery.  I  may  state  that 
care  would  have  to  be  taken  in  any  legislation  Avhich 
might  be  had  recourse  to,  as  there  is  no  doubt  that 
the  quality  of  the  coke  is  liable  to  be  affected  by 
the  mode  in  which  it  is  manufactured,  I  mean  for 
ironmaking  purposes, 

11.119.  That  is  to  say,  that  care  should  be  taken 
not  to  insist  upon  any  particular  method  ? — Yes ;  I 
may  mention  that  my  firm  tried  a  French  invention 
introduced  some  10  years  ago,  which  upon  the  face  of 
it  seemed  to  be  a  very  feasible  and  very  excellent 
plan,  inasmuch  as  it  not  only  ensured  there  being  no 
smoke,  but  it  secured  the  whole  of  the  fixed  carbon 
in  the  coal,  as  coke,  which  we  do  not  get  at  present. 
In  addition  to  these  advantages,  we  condensed  a  con- 
siderable quantity  of  ammoniacal  salts,  and  looking 
at  the  demand  for  salts  of  ammonia  for  agricultural 
purposes,  this  also  promised  well.  But  when  we  came 
to  balance  accounts  at  the  end  of  the  year,  we  found 
this,  that  although  we  got  a  considerable  quantity  of 
sulphate  of  ammonia,  and  the  whole  of  the  coke  out 
of  the  coal,  the  coke  was  inferior  in  quality  for  our 
purpose. 

11.120.  That  is  to  say,  it  lost  in  strength  what  it 
gained  in  bulk  ? — It  lost  in  strength  what  it  gained  in 
weight  or  bulk,  so  that  70  parts  of  coke  were  worth 
no  more  to  us  in  the  blast  furnaces  than  the  60  parts 
of  coke  obtained  in  the  old  way.  After  a  great  deal 
of  hesitation  we  were  compelled,  after  spending 
10,000/.  on  the  experiment,  to  abandon  it.  Other 
modes  have  been  spoken  of,  many  of  which  we  have 
.tried,  in  order  to  economise  the  waste  in  the  fuel 
and  to  accelerate  the  operation,  but  have  returned 
to  the  old  form  of  oven  provided  with  flues,  by  which 
smoke  is  prevented,  the  escaping  gases  diffused,  and  a 
portion  of  the  waste  heat  rendered  useful. 

11.121.  Your  objection,  as  I  understand,  is  to  the 
Legislature  laying  down  any  specific  forms  by  which 
the  best  effects  can  be  produced ;  but  I  suppose  you 
would  have  no  objection  to  laying  down  a  general 
principle,  that  works  should  be  compelled  to  approach 
as  nearly  as  possible  to  the  best  known  existing 
methods  without  specifying  what  they  were  ?  — 
Entirely  so.  I  say  unhesitatingly  that  we  ourselves 
have  proved,  and  many  others  also,  that  there  is  no 
difficulty  whatever  in  carrying  on  the  operation  of 
coking  so  that  no  nuisance  whatever,  or  next;  to  no 
nuisance,  can  ensue,  that  the  yield  of  coke  is  not 
materially  affected,  and  that  the  quality  is  not  at  all 
prejudiced. 

11.122.  In  those  cases  to  which  you  have  referred, 
has  the  economy  derived  from  the  employment  of 
heat,  which  heretofore  had  escaped,  balanced  the 
greater  expenditure  of  capital  required  for  the  ado]3tiou 
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of  the  system  ? — That  depends  upon  the  price  of  coal 
entirely.  I  was  most  urgent  to  get  this  work  put  in 
at  once,  when  we  were  selling  coal  at  such  a  price 
that  the  cost  of  the  boilers  would  be  repaid  in 
12  months. 

11.123.  Returning  100  per  cent.? — Yes. 

11.124.  Things  might  be  very  much  less  advan- 
tageous than  they  were  then,  and  yet  the  adoption  of 
a  new  system  might  still  be  profitable  ? — I  have  no 
doubt  that  it  Avoufd  be  profitable.  It  is  not  the  mere 
question  of  fuel,  for  there  are  all  the  wages  of  the 
firemen  and  others  which  are  saved. 

11.125.  There  are,  I  believe,  now  some  coke  ovens 
in  process  of  alteration,  do  you  suppose  that  those 
alterations  are  made  for  the  purpose  of  economy,  or  to 
avoid  the  oflfence  which  is  caused  to  the  neighbours 
by  the  destruction  of  their  property  ? — Without  I 
know  the  ovens  to  which  you  refer  I  cannot  very  Avell 
say. 

11.126.  Whatever  the  price  of  coal  may  be  at  the 
time,  if  you  were  putting  up  fresh  coke  ovens  would 
you  adopt  the  new  system  ?— Yes,  I  would;  for  I 
hold  it  to  be  a  duty  which  every  manufacturer  owes 
to  the  neighbourhood  that  he  should  carry  on  his 
operations  with  the  least  possible  destruction  of  pro- 
perty and  annoyance. 

11.127.  Is  the  cost  of  conversion  from  the  old  pro- 
cess to  the  new  system  very  great? — In  some  cases 
this  might  be  the  case. 

11.128.  You  spoke  of  heat  as  being  one  of  the 
elements  of  destruction  to  vegetation  ?^ — Yes. 

11.129.  Have  you  been  able  to  separate  its  effect 
Irom  the  effects  of  sulphurous  acid  ?— No  ;  this  would 
be  almost  impossible. 

11.130.  How  far  do  you  suppose  the  actual  effects 
of  the  heat  travel  ? — Not  very  far  I  should  say ;  pro- 
bably not  above  300  or  400  yards. 

11.131.  With  a  tolerably  high  chimney  I  suppose 
the  effects  of  the  heat  disappear  altogether  ?— Entirely. 

11.132.  To  what  distance  do  you  think  sulphurous 
acid  travels ;  does  that  depend  upon  the  height  of  the 
chimney  ? — Sulphurous  acid  in  rainy  weather,  or  in 
damp  -weather,  no  doubt  would  absorb  moisture,  and 
practically  it  would  fall  in  a  form  that  would  not  do 
much  harm  to  vegetation  at  any  great  distance;  but  if  it 
were  allowed  to  escape  into  an  atmosphere  absolutely 
free  from  moisture,  which,  however,  never  happens,  it 
never  would  condense. 

11.133.  Practically  you  say,  that  it  does  more  or 
less  condense  ? — Yes. 

11.134.  To  what  extent  are  its  effects  discovered  ? 
— I  cannot  say,  not  being  able  to  estimate  separately 
the  amount,  first  of  the  heat,  secondly  of  the  smoke,  and 
thirdly  of  the  sulphurous  acid. 

11.135.  I  suppose  there  are  instances  in  which  you 
would  be  able  to  distinguish  between  those  various 
effects  ;  first  you  have  stated,  I  think,  that  wherever 
high  chimneys  are  used  the  effects  of  the  heat  may  be 
said  to  have  disappeared  ? — Yes. 

11.136.  Then  with  respect  to  the  smoke,  little  or 
none  escapes  under  the  new  process  ? — No. 

11.137.  So  that  there  remains  only  the  sulphurous 
acid  ? — Yes. 

11.138.  Then  you  say,  that  with  high  cbinuieys  that 
is  carried  to  such  a  distance,  and  is  so  diluted  that  it 
ceases  to  inflict  the  same  injury  as  it  did  before  ? — 
Yes. 

11.139.  But  it  does  inflict  some  still? — Yes,  but 
when  you  get  it  down  to  a  sufficiently  diluted  state 
practically  you  may  say  it  inflicts  none  that  you  can 
perceive. 

11.140.  You  have  said  that  crops  grow  close  up  to 
the  chimney  ? — Yes. 

11.141.  Is  there  not  a  probability  of  their  growing 
near  the  chimney,  more  luxuriantly  and  with  less 
chance  of  injury  than  if  they  were  a  little  removed 
from  it  ? — Quite  so ;  for  instance,  at  the  Clarence 
Works  it  happens  that  a  great  quantity  of  gas  from 
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the  furnaces  is  burnt  under  the  heating  stoves,  and     /.  x.  Bell, 
the  height  of  those  chimneys  I  suppose  is  not  above     Esq.,  M.P. 
40  feet,  but  we  do  not  discover  that  even  from  them  — — 
any  injury  is  done.  April  1877. 

11.142.  You  say  that  you  are  satisfied  that  the 
smoke  itself,  apart  from  the  sulphurous  acid,  which 
is  evolved  from  the  coal,  inflicts  considerable  injury, 
but  I  think  you  said  you  did  not  exactly  know  in  what 
manner  ? — I  imagine  that  it  inflicts  injury  in  a  great 
measure  by  choking  up  the  breathing  portions  of  the 
leaves.  I  know,  at  all  events,  that  those  trees  which 
get  coated  more  readily  than  others,  with  smoke,  suffer 
most. 

11.143.  You  are  now  describing  to  us  the  effects  of 
mere  mechanical  deposit  — Yes. 

11.144.  Is  there  anything  else  besides  the  mere 
mechanical  deposit  ? — No,  I  am  not  aware  that  there 
is.  When  soot  is  put  upon  the  land  we  know  that  it 
has  no  such  effect,  but,  on  the  contrary,  it  is  used  as  a 
manure. 

11.145.  I  believe  that  throughout  Durham  generally 
the  inhabitants  feel  in  one  way  or  the  other  with 
reference  to  their  property,  gardens  or  flowers,  that  ■ 
the  effect  of  the  coal  smoke  is  very  injurious  ? — To 
some  extent  this  is  so. 

11.146.  But  that  it  is  disagreeable  ? — I  think  they 
feel  the  inconvenience  of  it  undoubtedly. 

11.147.  Is  not  that  at  present  the  case,  and  is  it  not 
the  fact  that  whatever  causes  more  frequent  washing 
causes  also  increased  expense  ? — It  may  occasion  more 
expense,  but  probably  it  docs  some  good  too  sometimes 
in  a  sanitary  point  of  view. 

11.148.  That  refers  simply  to  the  clothing  that  is 
worn  on  the  person,  it  does  not  apply  to  such  things 
as  curtains  ? — No ;  undoubtedly,  if  you  put  it  to  me 
as  a  desirable  thing  that  the  atmosphere  should  be 
kept  free  from  smoke  I  say  by  all  means. 

11.149.  When  the  Commissioners  were  on  the 
banks  of  the  Tyne  they  observed  a  canopy  of  black 
smoke  almost  everywhere ;  I  presume  you  consi- 
der that  the  existence  of  smoke  in  such  quantities 
is  an  evil,  and  that  if  it  can  be  got  rid  of  by  legis- 
lation it  should  be  guarded  against  ? — Yes,  and  we 
know  that  much  of  it  could  be  got  rid  of;  but  it 
might  in  some  cases  be  got  rid  of  at  so  great  an 
expense  tliat  probably  the  Legislature  would  hesitate 
before  it  interfered,  but  that  it  would  be  a  very 
great  advantage  to  the  neighbourhood  to  get  rid  of  it 
is  clear. 

11.150.  You  are  aware,  are  you  not,  that  the  Legis- 
lature has  interfered,  and  that  the  failure  of  the  legis- 
lation is  due  to  the  want  of  vigour  on  the  part  of 
those  who  were  charged  with  the  administration  of 
the  law  ? — I  saw  that  mentioned  by  a  member  of 
the  Commission  the  other  day,  but  I  think  in  many 
cases  it  would  be  a  somewhat  difficult  matter  to  get 
rid  of  the  smoke  attending  the  combustion  of  the 
coal  of  the  North  coalfields.  Coal,  as  your  Lord- 
ship knows,  varies  considerably  in  quality;  for 
instance,  if  you  take  the  coal  in  your  own  district, 
near  Aberdare,  the  quantity  of  coal  smoke  given  out 
is  infinitesimally  small ;  but  in  the  case  of  our  own 
coal,  smoke  is  given  out  very  plentifully.  No  doubt 
there  is  some  difficulty  connected  with  dealing  with  it, 
but  I  am  far  from  thinking  that  the  evil  is  not  capable 
of  remedy  or  of  alleviation. 

11.151.  In  a  communication  from  Sir  William  Arm- 
strong by  letter,  I  think,  ha  said  that  in  his  opinion 
if  any  steps  were  taken  to  prevent  the  escape  of  black 
smoke  it  would  lead  to  a  positive  economy  in  the  use 
of  fuel  in  extensive  works  ;  do  you  agree  with  him  in 
that  opinion  ? — No ;  I  am  sorry  to  say  that  I  have 
not  ariived  at  the  conclusion,  that  any  great  economy 
will  accompany  the  prevention  of  smoke.  I  have 
been  at  the  trouble  to  ascertain  experimentally  the 
quantity  of  carbon  given  out  from  a  furnace  making 
black  smoke,  and  at  the  very  outside  I  have  never 
been  able  to  make  out  to  my  own  satisfaction  that 
5  per  cent,  of  the  entire  carbon  contained  in  the 
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Es    M  P      ^^^"^  could  by  any  possibility  escape  in  the  form  of 
.       '     black  smoke.    In  addition  to  that,  I  ascertained  that 
19  April  1S77.       ^  rule  the  Avhole  of  the  products  of  combustion 

•  —      going  inio  the  chimney  were  fully  oxidized,  that  is  to 

say,  that  the  carbon,  when  only  half  burnt,  was  the 
exception  rather  than  the  rule.  If  in  the  escaping 
gases  the  carbon  is  all  carbonic  acid,  and  if  the 
hydrogen  is  all  water,  it  is  quite  clear  that  the 
economy  must  necessarily  be  limited  to  the  amount 
of  carbon  escaping  as  black  smoke. 

11.152.  Do  you  think  that  the  saving  of  that  5 
per  cent,  would  not  cover  the  cost  of  adopting  the 
necessary  process  for  its  consumption  ?  — I  rather 
doubt  it,  that  is  to  say,  not  directly.  I  think  probably 
that  there  might  be  something  to_  add  for  a  saving  in 
labour  ;  but  I  was  going  on  to  say  that  the  country 
at  one  time  was  overrun  by  a  class  of  men  who  went 
by  the  name  of  smoke  doctors,  and  I  never  met  one 
yet  who  did  not  propound  as  an  incontrovertible  fact 
that  the  saving  to  be  effected  by  using  his  apparatus 
would  be  30  per  cent.  Juckes's  bar  is  a  mechanical 
arrangement  by  which  the  coal  is  introduced  at  one 
end  of  the  furnace  npon  a  travelling  web  of  bars 
which  carries  forward  the  fuel  and  deposits  the  ashes 
to  the  other  end.  Undoubtedly  we  consumed  the 
fixed  carbon  of  the  coal  more  perfectly  in  that  way 
than  in  the  old  manner  of  stoking,  and  the  amount  of 
saving  in  my  opinion  was  chiefly  due  to  not  allowing 
so  large  a  quantity  of  cinders  to  fall  through  the  bars. 
That  portion  of  the  coal  is  more  perfectly  consumed 
than  it  was  before. 

11.153.  When  you  got  that  advantage  you  also 
diminished  very  much  the  amount  of  injury  that  w:is 
inflicted  by  the  escape  of  black  smoke,  did  you  not  ? — 
Yes ;  no  doubt. 

11.154.  The  general  tendency,  I  think,  now  among 
manufacturers  of  coke  is  to  employ  the  new  system  ? 
—Yes. 

11.155.  Can  you  state  at  all,  in  any  approximate 
manner,  the  proportion  of  coke  ovens  which  are  con- 
ducted on  the  old  system,  and  those  conducted  on  the 
new  ? — No  ;  but  it  would  not  be  a  very  difficult  matter 
to  obtain  that  for  you. 

11.156.  Do  you  believe  that  at  present  half  the 
coke  is  manufactured  in  ovens  upon  the  new  system  ? 
— I  should  not  be  surprised  if  half  the  coal  is  coked 
in  that  way. 

11.157.  The  general  tendency  is  to  manufacture  it 
upon  the  new  system,  is  it  not  ? — Yes. 

11.158.  Is  there  any  doubt  that  if  the  Legislature 
insisted  upon  the  substitution  of  tlie  new  system  for 
the  old,  at  no  distant  period  of  time  it  would  be 
generally  adopted  ?  —  I  do  not  like  to  express  an 
opinion  strongly  which  might  afli'ect  my  neighbours, 
but  I  certainly  will  go  this  length,  speaking  from  my 
own  judgment,  that  I  would  consider  it  a  hardship  to 
deluge  a  neighbourhood  in  which  I  was  carrying  on 
the  operation  of  coking,  with  smoke. 

11.159.  In  what  you  liave  said  before,  you  agree,  as 
I  understand,  broadly  to  this,  that  your  manufacture 
ought  to  be  carried  on  in  such  a  manner  as  to  inflict 
the  least  amount  of  injury  upon  your  neighbours  ? — 
Yes  ;  that  I  have  no  hesitation  in  saying. 

11.160.  You  spoke  about  the  manufacture  of 
bricks  ;  is  there  any  damage  done  to  property  in  the 
manufacture  of  bricks  other  than  that  which  escapes 
from  the  use  of  coal  ? — No,  I  think  not. 

11.161.  {Viscount  dlidleton.)  I  may  take  the 
Brownie  Colliery,  I  suppose,  to  be  a  specimen  of  a 
work  in  which  every  possible  precaution  has  been 
taken  to  prevent  damage  ? — I  think  I  may  say  that. 

11.162.  Have  you  succeeded  in  entirely  neutra- 
lizing the  smoke  nuisance  there  ? — I  can  only  say  that 
the  gentleman  whose  property  was  affected  by  the 
same  coal  smoke  from  the  neighbourhood  brought  a 
chemist  to  visit  our  works,  and  they  were  about  to 
return  imder  the  idea  that  the  works  were  not  in 
operation,  there  was  so  little  nuisance  to  be  seen. 

11.163.  Therefore,  it  is  possible  practically  entirely 


to  stop  the  smoke  nuisance  ? — T  think  that  practically 
it  is  quite  possible. 

11.164.  A  considerable  amount  of  volatile  matter 
must  be  given  off  ? — Yes,  you  cannot  avoid  that. 

11.165.  That  would  be,  to  a  great  extent,  in  the 
form  of  sulphurous  acid  ? — No  ;  chiefly  carbonic 
acid,  with  the  quantity  of  sulphurous  acid  that  I 
mentioned. 

11.166.  Is  it  sulphuric  or  sulphurous? — Sul- 
phurous, it  requires  an  addition  of  oxygen  before  it  is 
sulphuric. 

11.167.  May  not  the  effect  of  the  tall  chimneys 
be  to  disseminate  the  mischief  to  a  greater  distance  ? 
— I  think  practically  not.  I  think  the  dilution  is  then 
sufficient  to  prevent  it. 

11.168.  Even  in  the  case  of  wheat? — Yes,  even  in 
the  case  of  wheat. 

11.169.  So  that  you  think  that  the  destruction  of  the 
trees,  which  were  undoubtedly  affected  in  that  district, 
would  be  prevented  if  tall  chimneys  were  generally 
adopted  ? — I  have  given  as  an  instance  the  absence 
of  any  injury  to  vegetation  from  our  own  works  at 
Port  Clarence,  where  coke  alone  is  burnt,  and  there- 
fore where  there  is  no  smoke.  I  know  also  that  coal 
giving  out  no  smoke,  as  for  instance  that  of  South 
Wales,  you  will  find  the  vegetation  flourishing  close 
up  to  the  iron  works  there.  I  know  that  in  the 
anthracite  regions  in  the  United  States,  where  there 
are  iron  works  using  nothing  but  anthracite  coal, 
which  sends  out  absolutely  no  smoke,  you  have  the 
trees  flourishing  as  if  there  was  not  a  manufactory 
within  100  miles  of  it.  I  do  not  remember  offhand 
the  quantity  of  sulphur  in  the  anthracite  coal,  but  I 
know  that  it  exists,  and  I  have  little  doubt  that  there 
is  as  much  sulphur  in  it  as  there  is  in  our  own  coal. 

11.170.  All  through  Durham  fire-clay  is  found,  is 
it  not,  in  close  contiguity  to  the  coal  measures  ? — 
Yes. 

11.171.  And  the  manufacture  of  fire-bricks  is 
generally  carried  on  in  connexion  with  the  working  of 
coal  ? — Not  generally,  but  frequently  it  is  so. 

11.172.  You  say  that  the  burning  of  the  fire-bricks 
does  give  off  some  sort  of  vapour  which  is  injurious  to 
vegetation  ? — -The  coal  used  in  burning  the  bricks 
gives  off  the  same  vapour  which  it  would  do  if  it  was 
used  otherwise. 

11.173.  There  is  no  other  gas  given  off  in  the 
burning  of  bricks  ? — No.  If  there  is  any  other  gas 
given  off  from  fire-clay  it  is  owing  to  the  bituminous 
matter  contained  in  the  clay,  and  therefore  the 
vapours  given  off  from  the  clay  itself  are  analagous 
to  those  which  ai'e  given  oft'  fi'om  the  coal.  If, 
therefore,  you  allow  the  products  of  combustion  to 
come  from  a  row  of  fire-brick  kilns  having  no 
chimneys,  then  you  have  precisely  the  same  damage 
that  you  have  in  coking  coal. 

11.174.  (Chairman.)  Do  you  use  the  same  high 
chimnej's  in  your  brickmaking  process  as  in  the 
other  ? — Certainly. 

11.175.  (Viscount  Midleton.)  In  the  neighbourhood 
of  the  Brownie  Colliery  I  think  all  the  evils  which 
can  possibly  attend  the  burning  of  coke  are  pretty  well 
concentrated  ? — I  do  not  remember  whether  Sunny 
Biow  Colliery  does  or  does  not  use  chimneys.  I 
should  not,  therefore,  like  to  say. 

11.176.  There  are  no  t;dl  chimneys  going  direct 
from  the  coke  ovens  7  feet  high,  are  there?  —  I 
must  confine  my  former  language  to  the  new  coke 
ovens,  which  are  provided  with  chimneys  about  70  feet 
high. 

11.177.  The  district  immediately  round  Sunny 
Brow  has  similar  disadvantages,  has  it  not  ? — I  do 
not  remember  Sunny  Brow,  nor  what  kind  of  chim- 
neys they  have  there. 

11.178.  Do  you  think  as  a  large  coke  manufacturer 
yourself  that  there  is  any  reason  why  the  Legislature 
should  permit  such  a  nuisance  as  a  colliery  conducted 
in  that  way  must  be  to  the  public,  to  exist  when  there 
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are  means  of  abating  the  nuisance  ?  —  I  do  not.  I 
thinlt  that  no  coking  at  newly  erected  Avorks  ought  to 
be  allowed  to  be  carried  on  on  the  old  plan. 

11.179.  As  I  understand  you,  the  adoption  of  pre- 
ventive measures  is  desirable  in  an  economical  point 
of  view  as  well  as  with  reference  to  the  public  gen- 
erally ? — We  found  them  so  when  we  made  the 
alterations  undoubtedly ;  but  the  effect  is  materially 
altered  now  that  coal  is  selling  below  its  cost  price. 

11.180.  I  should  like  to  have  your  opinion,  whether 
if  the  Legislature  were  to  put  pressure  upon  ill-con- 
ducted coke  works,  it  would  not  be  to  the  interest  of 
the  proprietors  of  those  works  themselves  in  the  long 
run  ? — In  the  long  run,  yes ;  but  if  you  put  the  matter 
as  a  question  of  present  finance  you  might  find  a 
colliery  where  the  coking  was  carried  on  in  the  old 
way  and  where  it  would  require  5,000/.  or  10,000/. 
of  outlay  to  adapt  it  to  the  new  plan,  and  you  must 
ask  whether  the  coalowner  has  now  such  a  sum  as 
5,000/.  or  10,000/.  ready  for  such  an  outlay. 

11.181.  Then  the  question  might  arise  whether  he 
ought  to  be  allowed  to  carry  on  the  manufacture  at  all 
if  he  was  doing  much  injury  to  his  neighbours  ? — 
That  is  a  matter  that  the  Commission  can  j  udge  of  as 
well  as  I  can. 

11.182.  In  your  experience,  has  the  new  method 
been  generally  adopted  ? —  I  speak  generally,  but  I 
would  not  be  surprised  to  hear  if  it  had  been  adopted 
to  the  extent  of  one  half;  it  Avill  not  be  a  very  difficult 
thing  if  the  Commission  desire  it  to  ascertain  to  what 
extent  it  has  really  been  adopted. 

11.183.  In  erecting  any  new  works,  I  presume  that 
the  proprietors  will  be  careful  to  use  those  new  appli- 
ances?— I  think  it  would  be  worth  their  while  to  do 
that. 

11.184.  {Earl  Percy.')  Can  you  tell  me  what  the 
expense  of  changing  the  coke  ovens  upon  the  old 
principle  into  the  new  system  would  be,  the  amount 
that  you  mentioned  was  from  5,000/.  to  10,000/.  ? — 
That  depends  upon  the  extent  of  the  colliery.  The 
question  is  one  of  some  importance,  and  no  answer  at 
ail  is  better,  I  think,  than  one  which  is  not  strictly 
correct ;  but  I  shall  have  no  hesitation  in  ascertaining 
thnt  with  some  degree  of  precision  and  let  the 
Commission  know  the  cost. 

11.185.  Is  there  any  law  affecting  the  building  of 
coke  ovens.  We  were  told  at  Newcastle  by  one 
witness  that  there  was  an  Act  of  Parliament  regulating 
the  building  of  coke  ovens  ? — I  am  not  aware  of  any 
Act,  that  is  to  say,  any  general  Act  of  Parliament. 

11.186.  That  witness  spoke  of  it  as  applying  to  the 
county  of  Dui'ham,  and  that  made  me  ask  you  the 
question  ? — If  there  is  such  an  Act  it  is  very  fre- 
quently broken. 

11.187.  Is  coke  used  now  to  any  extent  in  loco- 
motives ? — No  ;  as  a  director  of  the  North-eastern 
Railway  I  may  say  that  about  10  years  ago  the 
attention  of  the  directors  Avas  first  drawn  to  the  use 
of  coal  instead  of  coke.  Practically  from  every 
100  tons  of  coal  you  get  only  from  60  to  65  tons  of 
coke.  Now,  in  point  of  fact  a  pound  of  coal  gives 
out  about  as  much  heat  as  a  pound  of  coke,  and 
therefore  \vc  are  able  to  drive  a  train  with  as  small 
a  quantity  of  coal  as  of  coke,  and  the  former  is  much 
cheaper. 

11.188.  Is  there  any  injury  done  to  stock  from  the 
smoke,  you  spoke  of  the  injury  done  to  plants  ? — 
Thoi'c  must  of  course,  I  think,  be  injury  to  stock 
feeding  upon  the  grass  in  the  immediate  vicinity  of 
an  establishment  giving  off  a  large  quantity  of  smoke, 
because,  of  course,  it  must  get  so  impregnated  with 
the  soot  and  other  matters  as  to  be  very  unpalatable  I 
should  think  to  the  animals  feeding  upon  it. 

11.189.  It  has  been  stated  that  the  wool  of  sheep 
was  affected,  have  you  heard  of  that  ? — There  is  no 
question  at  all  that  one  of  the  most  delicate  tests  of 
the  presence  of  smoke  is  the  wool  of  sheep.  T  remem_- 
ber  hearing  the  late  Dr.  Scoresby,  who  was  then  Vicar 
of  Leeds,  saying  that  he  calculated  that  smoke  would 
travel  eight  miles.    I  believe  it  will  travel  five  times 
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eight  miles,  for  I  find  the  effect  of  smoke  upon  wool     /.  L.  Bell, 
at    a  very  great  distance.    My  house  is   12  miles     Esq.,  M.P. 
distant  from  Middlesbrough  on  the  north,  and  it  is  — ~ 
from  Leeds  40  or  50  miles  distant  on  the  south-west.    19  April  187; 
If  I  hung  a  piece  of  clean  wool  on  high  ground  I 
should  find  it  affected  by  the  south-westerly  wind. 

11.190.  Then  it  follows  from  that  answer,  in  con- 
nexion with  your  other  answers,  that  carbon  travels 
very  much  further  than  sulphurous  acid  does  — I  do 
not  say  that  it  travels  further,  but  the  quantity  of 
sulphurous  acid  being  comparatively  speaking  smaller, 
its  effects  are  more  speedily  neutralised  by  travelling 
than  smoke,  which  never  disappears  until  it  really 
falls  in  the  form  of  soot. 

11.191.  {Pi'ofessor  JVilliamso7i.)  I  understand  you 
to  say  that  the  evils  which  arise  from  the  smoke  from 
the  coking  ovens  may  be  materially  diminished  by 
many  circumstances.  First,  by  carrying  the  products 
of  combustion  up  to  a  great  height  so  that  they  become 
greatly  diluted  before  they  reach  the  ground,  and 
also  by  burning  under  the  boilers  the  smoke  which  is 
first  evolved  from  the  ovens,  and  sending  it  up  a  flue 
so  that  you  introduce  two  conditions,  one  is  that  less 
sulphurous  acid  is  evolved  by  burning  less  coal,  and 
the  other  is,  that  the  sulphurous  acid  that  is  evolved 
you  dilute  to  a  greater  extent  ? — Yes. 

11.192.  In  what  manner  should  you  conceive  that 
inspection  could  be  applied  to  manufactories  of  that 
kind  if  the  Legislature  required  manufacturers  to 
adopt  the  best  available  process  ;  of  course  it  would  be 
necessary  to  have  the  means  of  ascertaining  whether 
they  did  so  ?■ — Yes. 

11.193.  I  do  not  know  whether  you  would  recom- 
ment  that  a  particular  process  should  be  adoi^ted. 
Very  great  objection  has  been  made  to  that,  and  it 
has  often  been  thought  better  to  ascertain  whether  a 
manufacturer  allows  the  most  noxious  vapours  to  be 
evolved  and  leave  it  to  him  to  find  a  remedy,  if  he 
does  so  ? — Does  your  question  point  to  what  ought 
to  be  the  mode  of  inspection  ? 

11.194.  Would  you  compel  the  manufacturers  to  do 
the  best  they  can  ? — In  the  case  of  coke  ovens  this  is 
very  simple.  I  take  it  that  a  mere  inspection  of  the 
works  by  an  inspector  extending  over  a  full  week, 
Avould  satisfy  him  whether  the  apparatus  in  use,  that 
is  to  say,  the  flues  and  chimneys,  were  capable  of 
performing  the  required  duty.  Some  of  the  Commis- 
sioners, I  think,  visited  collieries  in  the  county  of 
Durham,  and  you  have  only  to  be  there  sufficiently 
often  in  the  course  of  a  week  to  be  satisfied  Avhetlier 
or  not  the  consumption  of  smoke  is  effectual.  With 
regard  to  the  effect  upon  vegetation,  of  course  you 
may  see  that  with  your  own  eyes,  but  it  is  difficult  in 
Durham  to  say  that  any  particular  work  is,  or  is  not, 
conducting  its  operations  in  such  a  way  as  to  do  no 
harm  to  vegetation,  because  unfortunately  vegetation 
has  been  so  thoroughly  destroyed  there  that  you  can 
scarcely  go  anywhere  where  there  is  a  colliery  and  say  , 
that  it  has  done  no  harm. 

11.195.  I  presume  that  you  have  had  some  ex 
pcrience  of  the  working  of  the  Alkali  Act  and  the 
inspection  under  that  Act  ? — I  was  an  alkali  maker 
for  above  20  years. 

11.196.  Do  you  conceive  that  the  extension  of  that 
enactment  to  coke  makers  would  be  desirable  ? — I 
think  that  our  operations  would  be  more  easily 
watched  and  checked  by  inspection  than  the  opera- 
tions of  alkali  makers.  There  is  no  complex  process 
in  our  operations,  but  I  think  the  apparatus  used  in 
the  case  of  alkali  works  is  susceptible  of  being  much 
more  easily  tampered  with  than  the  apparatus  iu 
connexion  with  coke  ovens. 

11.197.  In  carrying  out  the  system  of  inspection, 
do  you  consider  that  the  inspectors  are  able  with 
certainty  to  ascertain  whether  things  go  on  generally 
Avell,  is  it  not  possible  that  they  may  sometimes  find 
things  in  good  order  because  the  manufacturers  hap- 
pened to  know  that  they  were  coming,  and  are  not 
further  precautions  therefore  needed  ? — 1  do  not  knoAV 
about  that,  but  I  think  it  is  quite  possible.    I  do  not 
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/.  L.  Bell,     gay  foj.  oj;ie  moment  that  there  is  any  alkali  manu- 
Esq.,  M.P.     facturer  who  would  dream  of  doing  a  thing  of  the 
9  April  1877   l^ii"^'       '^^  7°"        ™^  whether  when  the  inspector 
■  visits  the  works  the  apparatus  in  use  for  the  conden- 
sation of  the  hydrochloric  acid  may  be  appearing  to 
do  its  work  perfectly  well,  I  say  it  may,  but  if  you 
took  the  operation  of  condensation  by  the  apparatus 
in  use  over  a  whole  week  it  would  not  by  any  means 
follow  that  it  was  doing  its  work  over  the  whole  week 
as  perfectly  as  it  was  doing  it  during  his  visit. 

11.198.  I  presume  that  the  alkali  inspectors  have 
an  opportunity  of  obtaining  other  data  and  do  not 
rely  merely  upon  their  own  observations  at  the  time 
of  their  visit  and  that  they  know  how  much  is  con- 
densed in  the  course,  say  of  a  week,  and  how  much 
ought  to  have  been  collected  from  the  materials  used  ? 
— It  is  a  year  or  two  since  I  left  off  making  soda,  but 
I  think,  as  a  rule,  that  they  have  no  such  power.  If 
they  had,  it  certainly  was  never  exercised  in  my  own 
case. 

11.199.  Has  any  attempt  been  made  to  condense 
the  ammonia  from  the  smoke  passing  from  the  coke 
ovens  to  the  boilers ;  do  you  know  whether  there  is 
ammonia  in  that  smoke  ? — I  mentioned  before  that  we 
laid  out  a  large  sum  of  money  in  endeavouring  to 
condense  the  ammonia  from  the  gases  given  off  prior 
to  combustion,  but  in  the  products  of  combustion 
themselves  there  is  little  or  no  ammonia. 

11.200.  Those  are  the  products  of  imperfect  com- 
bustion containing  a  good  deal  of  smoke  ? — Ours  was 
from  the  distillation  of  coal,  and  the  manner  in  which 
the  operation  was  conducted  was  this.  The  coke 
oven  itself  was  a  closed  vessel,  it  was  in  fact  a  retort, 
and  the  gas  coming  from  the  coal  under  distillation 
was  conveyed  along  a  very  long  tube,  and  this  long 
tube  ended  in  a  condenser,  through  which  was  passed 
a  small  current  of  water,  and  this  intercepted  the 
ammoniacal  salts.  Then  the  gases,  freed  from  the 
ammonia,  were  brought  back  to  the  coke  ovens,  and 
burnt  on  the  outside  of  the  coke  ovens  to  effect 
distillation.  But  the  ordinary  operation  of  conducting 
the  coking  process  consists  in  admitting  a  certain 
quantity  of  air  into  the  coke  ovens,  so  that  the  hydro- 
carbon which  is  given  out  from  the  coal,  along  with  a 
certain  portion  of  fixed  carbon,  is  converted  in  the 
oven  into  carbonic  acid,  and  that  operation  destroys 
nearly  if  not  all  the  ammoniacal  salts. 

11.201.  You  spoke  of  the  gases  which  pass  from 
the  blast  furnaces;  do  you  know  from  your  own 
observations  whether  any  great  proportion  of  sulphur 
in  the  fuel  that  you  use  in  the  coke  in  the  blast 
furnaces  is  carried  off  by  the  slag  ? — That  is  true, 
and  I  really  overlooked  the  fact  when  speaking  of  the 
gases  given  off  at  the  Clarence  blast  furnaces.  I 
found  experimentally  that  a  very  large  quantity  (I  do 
not  remember  the  figures  off-hand)  of  sulphur  was 
carried  off  as  sulphide  of  calcium  in  the  slag,  and  a 
small  portion  in  the  iron. 

11.202.  Whereas  it  would  perhaps  contain  one  per 
cent,  if  all  the  sulphur  was  left  in  it  ?— Possibly. 

11.203.  By  using  a  little  manganese  in  the  alkaline 
slag,  it  is  possible,  is  it  not,  to  get  the  whole  of  the 
sulphur  out  ? — I  ascertained  that  a  large  portion  of 
the  sulphur  went  into  the  slag,  but  practically  none 
of  the  phosphorus. 

11.204.  {Professor  Abel.)  Then  the  conclusion  I 
draw  from  your  evidence  is  that  the  main  cause  of  the 
nuisance  arising  from  the  smoke  is  due  to  the  tarry 
matter  and  carbonaceous  matter  escaping,  and  in  a 
minor  degree  it  is  due  to  the  sulphurous  acid  ? — I 
should  say  that  the  tarry  matter  is  very  small.  I  put 
it  down  at  nothing,  as  no  tarry  matter  is  given  out 
except  during  the  few  minutes  that  they  are  charging 
the  ovens.  As  you  are  aware,  the  oven  is  heated  by 
the  effect  of  the  previous  charge  upon  it,  you  throw 
coal  into  it  and  immediately  distillation  commences 
till  a  flame  appears  in  the  oven  ;  but  when  the  flame 
appears,  which  is  generally  started  by  the  coke  burner, 
by  throwing  a  little  fire  in,  the  tar  disappears.  I 


cannot  say  that  the  tarry  matter  is  the  cause  of  any 
serious  nuisance  whatever. 

11.205.  At  any  rate  it  is  one  of  the  matters  in- 
cluded under  the  term  "  smoke  ?" — Yes. 

11.206.  Although  the  sulphurous  acid  is  not  dimi- 
nished, the  complete  combustion  of  the  smoke  does 
away  with  what  you  consider  to  be  a  nuisance,  a 
noxious  character  attending  the  preparation  of  coke  ? 
—Yes. 

11.207.  No  doubt  as  long  as  smoke  is  there  it  is 
liable  to  be  deposited,  and  it  will  carry  with  it  a  pro- 
portion of  sulphur,  and  thus  will  assist  in  that  way 
the  detrimental  effect  which  is  produced  by  the 
deposit  of  smoke  ? — It  is  held  in  suspension,  no 
doubt.  We  all  know  that  carbon  in  any  form  is  able 
to  condense  and  carry  with  it  a  considerable  quantity 
of  vapourous  matter. 

11.208.  So  that  operating  in  conjunction  with  the 
smoke,  the  sulphurous  acid  is  probably  more  mischie- 
vous than  if  it  escapes  ? — Yes,  I  should  say  so ;  but 
I  have  no  proof  of  that  other  than  the  reasoning  which 
you  apply  to  the  operation. 

11.209.  (Professor  Hoscoe.)  I  did  not  quite  under- 
stand whether  you  advised  the  introduction  of  a 
system  of  inspection  with  reference  to  coke  ovens  as 
if.  is  at  present  carried  on  in  the  case  of  the  alkali 
trade,  or  whether  you  proposed  another  set  of  men 
altogether  for  the  purpose  ? — I  think  that  the  number 
of  inspectors  engaged  at  the  alkali  manufactories 
perhaps  is  rather  short  of  the  number  that  would  be 
required  to  ascertain  really  what  is  actually  being 
done ;  therefore  I  do  not  suppose  that  in  Newcastle 
you  could  spare  the  time  of  the  inspectors  to  examine 
coke  ovens,  otherwise  I  have  no  doubt  that  the  same 
men,  so  far  as  their  acquirements  are  concerned,  could 
attend  to  both. 

11.210.  If  the  number  of  that  class  of  men  who 
are  now  alkali  inspectors  was  increased,  would  they 
be  the  kind  of  men  that  you  would  propose  for  the 
inspection  of  coke  ovens  ? — ^Yes  ;  but  I  would  say  that 
you  might  have  an  inferior  class  of  men,  each  acting 
under  the  superintendence  of  an  inspector  who  would 
probably  be  a  gentleman  of  authority  and  education, 
but  a  very  inferior  person  in  point  of  acquirements 
would  be  able  to  say  whether  or  not  a  coking  estab- 
lishment was  deluging  the  country  with  smoke. 

11.211.  Do  you  propose  that  the  inspection  shall 
be  put  under  the  same  Act  ? — I  think  that  that  might 
be  a  convenient  way  of  doing  it. 

11.212.  Can  you  give  the  Commission  some  short 
statement  of  your  views  Avith  regard  to  the  con- 
densation of  hydrochloric  acid  ? — I  am  bound  to 
answer  any  question  that  you  may  put  to  me  to  the 
best  of  my  ability,  but  I  am  not  in  possession  of 
any  figures  with  regard  to  hydrochloric  acid.  There 
are  two  distinct  sources  of  its  escape  into,  the  air. 
There  is  first  the  quantity  which  may  escape  uncon- 
densed  through  the  condensers  and  it  is  of  that 
alone  the  inspectors  take  any  cognizance.  There  is 
another  source  of  gas  evolution  which  in  my  opinion 
is  not  less  objectionable,  and  that  is  the  quantity 
which  very  often  escapes  from  drawing  the  sulphate 
of  soda  in  what  they  call  a  green  state.  In  this 
way  a  considerable  quantity  of  hydrochloric  acid 
is  given  off  from  the  sulphate  of  soda  after  it  is 
drawn  from  the  furnace,  and  that  taking  place,  as 
it  were,  on  the  floor  of  the  decomposing  house, 
and  therefore  on  a  level  with  the  surrounding 
country,  in  my  opinion  is  a  more  frequent  source  of 
inconvenience  to  the  neighbourhood  than  any  which 
escapes  from  the  top  of  the  condensers.  Then  with 
regard  to  the  condensers  themselves,  I  would  apply 
the  same  reasoning  to  them  that  I  have  applied  to 
the  coke  ovens,  namely,  that  a  competent  person  could 
judge  for  himself  whether  or  not  the  apparatus  was 
capable  of  performing  the  required  duty.  If  a  com- 
petent inspector  went  to  a  work  and  found  a  condenser 
of  only  half  its  proper  dimensions,  he  would  know 
perfectly  well  whether  or  not,  taking  it  over  a  given 
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number  of  hours,  such  a  condenser  was  capable  of 
condensing  all  the  acid  of  a  given  strength.  It  is 
veiy  true  that  when  an  inspector  goes  to  the  works 
he  might  find  the  condensation  perfect,  but  he  might 
possibly  find  it  perfect  by  the  manufacturer  using  an 
extra  quantity  of  water  at  the  time. 

11.213.  Have  not  the  inspectors  the  power  to  make 
representations  at  the  present  time  to  the  manu- 
facturers on  that  head  ? — No,  I  do  not  know  that 
they  have. 

11.214.  Do  you  think  that  such  a  power  ought  to 
be  given  to  the  inspectors  ? — I  should  like  a  little 
more  time  to  consider  that ;  if  I  gave  you  an  answer 
without  a  good  deal  of  qualification,  it  possibly  might 
mislead  ;  for  example,  a  condenser  of  a  given  capacity 
might  be  performing  its  work  very  much  less  efficiently 
than  another  condenser  of  an  inferior  capacity  owing 
to  the  lesser  condenser  being  situated  a  greater 
distance  from  the  decomposing  furnace. 

11.215.  Generally,  it  is  your  impression,  as  I  under- 
stand, that  the  inspection  up  to  the  present  time  has 
been  sufiicient,  or  do  you  believe  that  it  has  been 
sufficient  in  your  district  ? — I  have  no  hesitation  in 
saying  that  inspection  has  not  remedied  the  evil 
completely  in  the  neighbourhood  of  Newcastle. 

11.216.  {Chairman.)  Can  you  say  that  if  inspection 
had  been  thoroughly  carried  out  it  might  have  reme- 
died the  evil  ? — I  should  require  to  know  all  the 
provisions  of  the  Act  before  I  answered  that  question, 
but  I  have  no  doubt  that  an  arrangement  could  be 
made  by  which  the  presence  of  hydrochloric  acid  in 
the  air  could  be  very  materially  decreased. 

11.217.  {Professor  Roscoe.)  Do  you  think  that  an 
increase  in  the  number  of  inspectors  is  what  is  needed 
or  an  alteration  in  the  regulations  under  which  the 
inspectors  have  power  to  act  ? — There  again  I  should 
require  to  know  what  the  provisions  of  the  Act  are. 
I  have  carefully  considered  the  subject,  and  I  have 
thought  that  the  operation  might  be  carried  on  under 
circumstances  more  favourable  to  the  public  than  it  is 
at  the  present  moment.  There  is  some  hydrochloric 
acid  given  off  from  chlorine  stills  by  discharging,  in 
some  instances,  the  contents  of  the  cldoriue  stills  into 
the  open  air,  at  which  period  they  give  off  a  good  deal 
of  this  acid. 

11.218.  {Chairman.)  You  gave  evidence,  I  think, 
before  the  Select  Committee  of  the  House  of  Lords, 
upon  whose  report  the  first  Alkali  Act  was  founded  ? 
— I  gave  evidence  before  one  of  the  Houses  of  Parlia- 
ment.   I  was  then  an  alkali  maker. 

11.219.  Were  you  an  alkali  maker  at  the  time  the 
second  Act  was  passed  ? — 1  think  I  was,  but  I  only 
gave  evidence  Avhen  Lord  Stanley  of  Alderley  was  at 
the  Board  of  Trade. 

11.220.  I  should  like  to  know  whether,  in  answering 
all  these  questions,  you  are  fully  aware  of  the  Alkali 
Amendment  Act ;  were  you  conducting  business  at 
the  time  it  was  passed,  so  as  to  have  paid  the  neces- 
sary attention  to  it  ? — I  was  not,  I  think,  an  alkali 
maker  at  the  time. 

11.221.  {Professor  Roscoe).  Plave  you  any  further 
observations  to  make  upon  the  question  of  alkali 
making  ? — I  will  only  say  that  when  I  was  examined 
before  the  Committee  I  propounded  the  very  same 
opinions  that  I  am  now  expressing.  I  thought  it 
incumbent  upon  alkali  makers  to  adopt  the  best  known 
means  of  preventing  their  works  being  a  nuisance  to 
the  neighbourhood,  and  if  I  were  an  alkali  maker  to- 
morrow I  should  hold  the  same  language  that  I  did 
then. 

11.222.  {Mr.  Wilbraham  Egcrton.)  Owing  to  the 
great  expense,  as  I  understand  you,  you  think  it 
hardly  possible  to  carry  out  such  an  alteration  in 
regard  to  coke  ovens  as  you  propose  at  once  ? — It  is 
quite  possible,  but  some  time  would  be  required,  and 
the  cost  would  be  considerable. 

11.223.  Do  you  think  it  would  be  a  fair  restriction 
to  impose  ? — I  cannot  wiy  that.  I  liave  no  individual 
in  my  mind,  but  I  can  quite  well  fancy  that  you  might 
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11 ,224.  Do  you  think  it  would  be  fair  for  the  Legis- 
lature to  say  that  within  a  certain  time  all  existing 
works  should  be  altered,  and  no  fresh  ones  be  con- 
structed on  what  you  consider  at  present  a  faulty 
principle  ?  —  To  the  latter  part  of  that  question, 
namely,  not  being  allowed  to  construct  new  works 
upon  a  faulty  principle,  I  should  say  yes  ;  but  I  think 
that  in  a  case  of  old  Avorks  some  indulgence  ought  to 
be  allowed. 

11,225;  At  present  the  low  price  of  coal  is  un- 
favourable to  the  profits  to  be  made  in  the  coking 
trade  ? — Certainly. 

11.226.  Can  you  tell  us  what  the  size  of  the  flue 
ought  to  be  in  proportion  to  the  number  of  ovens, 
having  stated  that  some  ovens  have  failed  to  work 
properly  because  the  flue  is  insufficient  in  size  ? — That 
is  a  very  complicated  question.  If  you  have  50  ovens 
in  a  row,  and  you  have  one  chimney  at  the  end,  the 
flue  at  the  end  next  to  the  chimney  ought  to  be  large 
enough  to  draw  50  ovens ;  whereas  the  flue  at  the 
other  end  having  only  one  oven  to  draw  is  only 
required  to  be  fitted  for  drawing  one  oven  ;  it  depends 
entirely  upon  the  number  of  ovens  and  chimneys  that 
you  have. 

11.227.  I  asked  the  question  because  I  have  seen 
your  works,  and  as  far  as  I  recollect  the  flue  appeared 
to  be  of  the  average  size.  It  was  something  like  8  or 
9  feet  high  by,  I  think,  4  or  5  feet  broad  ? — There  is 
not  much  gained  by  making  it  much  smaller  at  one 
end,  as  the  space  betAveen  the  ovens  must  be  filled 
up  by  flue  with  brickwork. 

11.228.  Do  you  think  that  in  reconstructing  Avorks 
where  the  ovens  are  back  to  back,  there  is  not  suffi- 
cient room  for  the  flues,  or  Avould  it  necessitate  the 
pulling  down  of  the  ovens  altogether  ? — I  do  not  say 
that  it  would.  I  think  in  some  cases  where  ovens  are 
back  to  back  the  flue  might  be  constructed  on  the  top. 

11.229.  With  regard  to  the  smoke,  you  have  paid 
a  great  deal  of  attention  to  the  smoke.  Have  you  had 
any  experience  with  regard  to  the  carrying  out  of  any 
local  Acts  for  the  prevention  of  smoke  ? — No.  My 
Avorks  were  at  a  distance  from  a  town,  and  the  Acts 
only  apply  to  towns.  I  have  occasionally  had  to  act  in 
an  invidious  position,  as  I  am  a  magistrate  in  tOAVus 
Avhere  individuals  have  been  brought  up  for  breaking 
the  law. 

11.230.  Is  it  an  unpleasant  thing  for  a  manufacturer 
to  sit  in  judgment  upon  his  neighbour  ? — It  has  a 
great  many  inconveniences. 

11.231.  Having  admitted  that  smoke  is  injurious  to 
A'egetation,  is  it  advisable  in  your  opinion  that  a  more 
effective  law  than  the  present  should  be  introduced 
for  the  prcA'ention  of  smoke  in  manufacturing  toAvns  ? 
— I  think  there  is  no  doubt  that  it  would  be  an 
advantage  to  the  community,  but  the  community  that 
makes  the  smoke  is  the  community  that  is  living  in  it. 
I  am  far  from  thinking  that  the  smoke  which  is  given 
off  from  domestic  houses  is  not  a  source  of  some 
inconvenience.  I  do  not  see  hoAV  it  is  to  be  dealt 
with,  but  as  a  matter  of  fact,  there  is  nearly  half  as 
much  coal  burnt  in  domestic  houses  as  is  burnt  by  the 
entire  iron  trade. 

11.232.  Is  not  the  smoke  from  so  large  a  quantity 
so  diluted  by  the  air  that  it  does  not  become  a  nuisance 
all  in  one  place  ? — No  doubt  that  is  so,  but  take  the 
case  of  a  country  house.  I  live  in  the  country  Avhero 
there  is  no  house  Avithin  some  distance  of  me,  and  I 
know  that  the  coal  Avhicli  is  burnt  in  my  house  has 
a  certain  effect  upon  the  cleanliness  of  it. 

11.233.  Do  you  think  it  possible  to  place  the  pre- 
vention of  smoke  from  manufacturing  processes  in 
towns  under  inspectors  in  the  same  way  as  coke  ovens 
Avould  be,  and  not  leaving  it  to  the  magistrates,  who, 
you  say,  are  placed  in  an  invidious  position  in  cariy- 
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ing  out  the  Act  ? — I  would  rather  retract  that  word 
"  invidious." 

11.234.  Do  you  think  that  the  Prevention  Act 
should  be  placed  under  Government  inspectors,  and 
cases  of  complaint  not  brought  before  the  magistrates 
at  all,  in  order  to  prevent  a  nuisance  from  smoke  in 
towns  ? — 1  think  that  all  legislation  in  that  direction 
is  very  difficult  indeed  of  application.  If  a  manu- 
facturer emits  a  large  quantity  of  black  smoke,  no 
doubt  it  is  a  very  serious  nuisance.  As  I  said  before, 
the  margin  of  economy  is  not  a  very  large  one,  but 
in  many  cases  I  have  no  doubt  that  an  unnecessary 
quantity  of  smoke  is  given  off,  owing  to  the  imperfect 
means  used  in  combustion.  In  Newcastle  we  labour 
under  a  difficulty  which  is  comparatively  unknown 
in  other  parts  of  the  kingdom.  Our  coal  gives  off  a 
very  great  deal  of  smoke,  and  I  have  expended  a 
great  deal  of  money  in  endeavouring  to  ascertain 
whether  or  not  the  firing  of  the  boiler  could  be  so 
conducted  as  to  materially  diminish  the  evil.  I  have 
arrived  at  the  opinion  that  without  special  apparatus 
it  is  very  difficult  to  burn  Newcastle  coal  without  a 
certain  quantity  of  smoke,  but  I  do  believe  that  that 
quantity  is  occasionally,  and  indeed  very  often,  un- 
necessarily increased  by  the  want  of  proper  precautions 
on  the  part  of  the  fireman. 

11.235.  You  think  that  the  question  is  not  in  a 
sufficiently  forward  state  for  further  legislation  ? — I 
should  doubt  it. 

11.236.  (Mr.  Stevenson.)  Do  you  not  think  that 
legislation  might  be  gradually  tightened,  as  I  may 
say,  upon  the  users  of  boilers,  so  as  to  put  a  gradual 
pressure  upon  them  to  diminish  the  smoke  nuisance  ? 
— One  difficulty  is  at  present  in  formulating  a  com- 
plaint, that  is  to  say,  in  determining  how  much  smoke 
must  constitute  a  nuisance.  Upon  the  occasions  that  I 
have  mentioned,  when  a  case  has  come  before  the  magis- 
trates there  was  always  a  great  amount  of  swearing 
and  counter-swearing,  and  it  was  very  difficult  for 
the  magistrates  to  arrive  really  at  so  clear  an  appre- 
ciation of  the  nature  of  the  case  as  to  be  able  to 
decide  upon  it. 

11.237.  I  am  speaking  now  of  steam  boilers  only  ? 
—Yes. 

11.238.  Is  not  the  complaint  generally  of  this 
nature,  that  the  black  smoke  issued  from  the  chimney 
for  so  many  minutes  at  a  time  ? — Yes. 

11.239.  And  upon  that  being  proved  the  magistrate 
inflicted  a  penalty  ? — Yes. 

11.240.  As  improvements  take  place,  might  not  the 
number  of  minutes  which  would  render  a  man  liable 
to  a  penalty  be  reduced  ? — I  should  think  so. 

11.241.  If  gradual  and  steady  pressure  were  put 
on  it  might  you  think  effect  an  improvement  ? — Yes, 
I  should  say  so. 

11.242.  You  made  a  statement  with  regard  to  your 
experience  of  the  effects  of  smoke  at  your  house,  you 
live  12  miles  from  Middlesbrough  and  40  miles  from 
Leeds  ? — Yes. 

11.243.  Might  not  the  soot  which  you  find  after 
exposing  wool  to  the  south-west  wind  really  have 
been  Middlesbrough  soot,  which  would  have  first 
been  blown  over  and  then  blown  back  again?  —  I 
admit  that  is  possible. 

11.244.  You  get  more  black  smoke  on  the  Leeds 
side  than  on  the  Middlesbrough  side  ? — Yes ;  but  it 
must  be  remembered  that  we  have  more  continuous 
winds,  as  a  rule,  from  the  south  than  from  the  north, 
where  I  live. 

11.245.  I  suggested  that  the  black  which  came 
from  the  south-west  might  be  Middlesbrough  soot 
deposited  on  the  ground,  and  lifted  again  by  a  south- 
west wind  and  brought  back  ? — I  have  not  been  able 
to  identify  that. 

11.246.  You  think  that  the  inspector  of  alkali 
works  is  unable  to  ascertain  the  efficiency  of  the 
apparatus  while  he  is  present  at  the  works,  and  that 
he  should  satisfy  himself  whether  the  condensation 
complies  with  the  old  test  of  5  per  cent,  and  the 


new  test  of  dilution  ;  your  difficulty  seems  to  be  to 
secure  efficiency  of  working  in  the  absence  of  the 
inspector  ? — Yes. 

11.247.  Have  you  any  suggestions  to  make  as  to 
how  the  difficulty  might  be  got  over  ? — I  have  often 
thought  of  it,  but  I  am  not  prepared  to  say  positively 
what  would  be  the  best  plan.  When  I  spoke  of 
inefficient  condensing  power  I  meant  to  say  that  by 
pouring  on  a  sufficient  quantity  of  water  all  the 
hydrocldoric  acid  could  be  condensed,  but  then  the 
acid  would  be  too  weak  for  the  purposes  for  which 
it  is  required,  and  therefore  this  mode  of  action  could 
not  permanently  be  maintained. 

11.248.  During  the  inspector's  visit  he  ascertains, 
does  he  not,  that  the  condenser  is  working  efficiently  ? 
— He  ascertains  that  it  is  working  efficiently,  that  is 
to  say,  he  takes  a  given  volume  of  gas  escaping,  and 
ascertains  in  the  ordinary  way  the  quantity  af  hydro- 
chloric acid  it  contains. 

11.249.  That  is  to  say,  he  ascertainis  that  the  manu- 
facturer is  complying  with  the  Act  of  Parliament  ? — 
Yes. 

11.250.  Can  you  assist  us  with  any  suggestion  with 
regard  to  how  efficiency  is  to  be  maintained  in  the 
absence  of  the  inspector  ;  suggestions  liave  been  made 
that  there  should  be  assistant  inspectors  to  visit  the 
works  more  frequently  than  the  inspectors  do  now  ? — 
Speaking  as  an  old  alkali  maker,  if  I  went  to  a  work 
and  I  were  called  upon  to  examine  the  quantity  of 
hydi'ochloric  acid  contained  in  the  air,  going  away 
from  tlie  condenser,  and  I  found  that  it  did  not 
exceed  that  required  by  the  Act,  and  I  then  asked  the 
alkali  maker  to  give  me  the  contents  of  his  condenser, 
and  I  found  that  the  content  was  exactly  half  of  that 
which  my  experience  told  me  was  required  to  effect 
its  object,  I  think  I  should  be  rather  inclined  to 
believe  that  the  condenser  under  examination  did  not 
always  perform  its  duty  in  the  manner  it  was  doing 
during  my  visit. 

11.251.  Then  you  would  salisfy  yourself,  as  an 
inspector,  by  more  frequent  visits  to  the  place  ? — Yes. 

11.252.  By  continuous  visits  over  a  sufficient  length 
of  time  you  would  know  whether  it  might  always  be 
axpected  to  be  efficient  ? — If  I  were  an  inspector, 
and  having  ascertained  those  two  facts  which  I  have 
mentioned,  I  should  remain  at  the  works  sufficiently 
long  to  see  the  effect  of  pouring  a  supposed  extra 
quantity  of  water  in  at  the  top.  If  I  found,  after 
allowing  a  sufficient  time  to  elapse  for  the  water  to 
get  to  the  point  of  exit,  that  the  acid  came  out  at 
20  degrees  instead  of  30,  I  should  infer  that  the  con- 
denser was  not  capable  of  performing  the  required 
duty. 

11.253.  With  the  present  number  of  inspectors, 
hey  cannot  find  time  to  make  such  a  prolonged 

examination  as  you  suggest,  and  the  representatives  of 
the  alkali  trade  have  suggested  that  there  should  be 
an  increase  in  the  number  of  inspectors  for  the  pur- 
pose ;  do  you  agree  with  that  ? — I  think  that  the 
requisite  information  could  be  gained  at  no  great 
sacrifice  of  time, 

1 1.254.  If  he  waited  long  enough  ? — I  say  half  a 
day. 

11.255.  He  would  be  able  to  see  whether  the  tests 
were  complied  with  ? — Yes,  it  is  a  mere  question  of 
time. 

11.256.  To  what  do  you  ascribe  the  accidental 
escape  of  the  muriatic  acid  which  you  know  takes 
place  occasionally  ? — As  I  have  stated,  there  is  occa- 
sionally a  great  deal  given  off  from  the  sulphate  of 
soda  as  it  is  drawn  from  the  fui'naces. 

1 1.257.  And  that  is  felt  in  the  immediate  neighbour- 
hood ? — Yes. 

11.258.  It  is  easily  detected,  is  it  not? — Yes,  I 
think  it  is  quite  enough  to  be  unpleasant. 

11.259.  (Chaii-man.)  I  gather  from  you,  with 
respect  to  alkali  works,  that  if  an  inspector  having 
examined  the  works  and  found  the  ai^paratus  generally 
in  his  opinion  insufficient  to  carry  on  the  works  with- 
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out  an  infraction  of  the  Act,  it  would  be  his  duty  to 
give  notice  to  the  manufacturer  that  if  after  that 
notice  he  found  there  was  any  escape  beyond  that 
wliich  was  permitted,  he  might  fairly  assume  that 
it  wss  for  want  of  sufficient  apparatus,  and  that  the 
manufacturer  would  be  liable  to  prosecution  ? — Such 
an  opinion  would  have  to  be  the  result  of  very 
careful  inquiry,  and  undertaken  by  a  very  competent 
'individual. 

]  1,260.  You  gave  an  instance  just  now  with  regard 
to  the  arrangement  of  the  flue  ;  that  is  a  matter  which 
a  competent  inspector  I  presume  could  well  undertake, 
could  he  not  ? — Yes,  he  would  have  to  be  competent 
from  general  observation,  and  know  what  had  been 
done  by  manufacturers  generally  in  the  condensation 
of  this  acid.  It  would  not  do  to  draw  a  very  hard 
and  fast  line,  because  the  apparatus  itself  might  be 
more  perfect  in  one  place  than  in  another,  quite  irre- 
spective of  its  dimensions,  and  the  knowledge  of  one 
manufacturer  might  be  superior  to  that  of  another. 

11.261.  What  I  mean  is  this,  that  where  an  inspec- 
tor is  satisfied  that  the  apparatus  is  suflBcient  of  itself, 
if  he  found  an  infringement  of  the  Act,  he  might 
more  readily  accept  an  excuse  that  it  was  owing  to 
accidental  circumstances ;  whereas,  in  a  case  in  which 
he  believed  the  body  of  the  apparatus  to  be  insufficient, 
the  result  might  be  that  he  would  consider  it  rather 
normal  than  accidental  ? — Yes. 

11.262.  You  have  referred  to  steam  coal  in  Wales  ; 
are  you  also  acquainted  with  those  parts  of  South 
Wales  where  they  produce  bituminous  coal  ? — Yes. 

11.263.  There  is,  I  believe,  not  an  inconsiderable 
quantity  of  coke  made  there,  although  far  less  than  is 
made  in  Durham  ? — Yes. 

11.264.  I  believe  in  all  those  cases  the  coke  is  made 
by  the  old  process  ? — Yes,  certainly,  but  not  in- 
variably ;  I  am  a  partner  in  a  small  work  in  Wales, 
and  there  we  are  raising  steam  in  the  same  way  as  in 
Durham,  i.e.,  by  the  waste  heat  from  the  coke  ovens. 

11.265.  Do  you  make  coke  there  for  sale,  or  for 
use  ? — Merely  for  our  own  blast  furnaces. 

11.266.  In  the  neighbouring  valley  of  the  Rhondda, 
where  there  is  a  very  considerable  number  of  coke 
ovens,  are  you  aware  that  thei'e  the  new  system  has 
been  adopted  ? — I  am  not  aware,  but  I  rather  think  not. 

11.267.  Are  you  aware  of  any  manufacturer  of  coke 
for  sale  in  South  Wales  who  has  adopted  the  improved 
system  ? — Speaking  from  recollection,  none  except 
that  just  referred  to. 

11.268.  Is  there  anything  in  the  circumstances  or 
in  the  character  of  the  coal  of  South  Wales  which 
would  prevent  the  adoption  of  that  system  being 
equally  as  advantageous  as  it  is  in  the  north  ? — I  can 
only  say  that  we  Avork  our  own  coal  I  believe  exclu- 
sively for  the  Treforest  Works ;  we  have  a  colliery  at 
the  head  of  the  Rhondda  Valley,  and  we  coke  the  coal 
there  in  the  same  way  as  is  done  in  Durham. 

11.269.  Do  you  find  that  the  system  acts  as  adv.an- 
j  tageously  in  one  district  as  in  the  other  ? — Yes,  such 
I  is  my  impression. 

11.270.  You  stated  generally  that  both  in  Wales 
and  in  ironworks  in  other  places  where  there  is  no 
great  escape  of  black  smoke,  and  where  the  chimneys 
are  high,  the  injury  to  vegetation,  caused  by  sul- 

I  phurous  acid,  is  not  very  considerable  ? — No.  It  is 
very  difficult  to  find  any  place  in  Durham  where  such 
a  state  of  things  obtains,  but  I  know  that  an  ironwork 
using  non-bituminous  or  only  slightly  bituminous  coal, 
as  at  Cyfarthfa,  the  damage  is  very  small. 

11.271.  Although,  of  course,  there  is  an  equal  es- 
cape of  sulphurous  acid,  the  climate  is  a  very  moist 
one  ? — Yes. 

11.272.  It  has  been  mentioned,  rather  incidentally, 
that  in  the  neighbourhood  of  Wolvei'hampton  and 
similar  places  the  destruction  caused  to  vegetation  by 
such  works  is  very  considerable  ;  should  you  attribute 
that  mainly  to  the  black  smoke  ? — I  have  known 
Sta,ffordshire  for  the  last  30  or  40  years,  and  I  cannot 
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say  what  eftect  the  smoke  has  upon  the  vegetation  /.  z.  Bell 
close  to  the  works  there,  for  there  is  none  ;  it  had  all  Esq.,  M.P. 
disappeared  before  I  knew  the  place.  — — 

11.273.  To  what  do  you  attribute  its  disappearance  ?  '^P"^ 
— They  have  covered  the  whole  of  the  ground  there 

with  the  dead  work  from  their  mines,  upon  which 
nothing  will  grow;  and  I  have  no  doubt  that  the 
smoke  may  be  fairly  charged  with  the  remainder  of 
the  damage. 

11.274.  You  have  stated  that  you  had  sat  as  a 
magistrate  in  the  case  of  prosecutions  for  infractions 
of  the  Act  of  Parliament  at  Newcastle,  are  you  aware 
that  in  the  neighbourhood  of  Gateshead  there  have 
been  a  considerable  number  of  prosecutions  ? — I  will 
not  say  considerable,  but  there  have  been  some. 

11.275.  Have  you  ever  heard  that  those  prosecu- 
tions have  been  followed  by  the  stoppage  of  the  works  ? 
—No. 

11.276.  Have  you  ever  heard  that  their  prosperity 
has  been  injuriously  affected  ? — Not  by  that  ;  but  their 
prosperity  has  been  most  injuriously  affected  from  very 
different  causes. 

11.277.  Therefore  the  more  strict  enforcement  of 
the  Act  has  not  been  accompanied  with  a  very  serious 
loss  to  the  manufacturers  of  Gateshead  ? — -The  en- 
forcement of  the  Act, — I  do  not  know  whether  it  has 
been  carried  out  more  strictly  or  not. 

11.278.  We  have  been  informed  that  it  has  been  far 
more  strictly  carried  out  in  Gateshead  than  it  has 
been  in  Newcastle  ? — Perhaps  I  speak  as  being  rather 
prejudiced  in  favour  of  Newcastle,  but  I  certainly 
think  that  more  smoke  comes  from  Gateshead  than  is 
siven  off  in  Newcastle. 

o 

11.279.  You  stated  that  the  Alkali  Acts  had  not 
succeeded  in  remedying  the  mischief  against  which 
they  were  directed  as  effectually  as  they  might  have 
done  ? — I  think  not. 

11.280.  Do  you  think  that  that  is  due  to  the  fact 
that  there  are  a  great  number  of  small  manufacturers 
who  are  more  careless  in  their  methods  than  the 
larger  manufacturers  are  ? — No  ;  I  am  not  aware  that 
that  is  the  case. 

11.281.  Do  you  think  that  even  the  best  conducted 
works  are  less  observant  of  the  Acts  of  Parliament 
than  they  might  be  ? — No,  I  am  not  prepared  to  say 
that ;  I  think  that  some  of  the  works  are  very  ob- 
servant of  the  Act,  and  produce  as  good  results  as  one 
might  expect. 

11.282.  Do  you  think  that  legislation  does  not 
go  sufficiently  far  ? — Legislation,  perhaps,  may  in 
some  cases  go  sufficiently  far,  but  I  do  not  think  that 
in  all  cases,  if  that  be  the  case,  it  is  sufficiently  well 
observed  ;  for  I  do  think  there  is  a  quantity  of  gas 
from  some  Avorks,  which  is  permitted  to  escape,  whicli 
I  think  could  be  avoided. 

11.283.  Speaking  generally,  do  you  think  that  the 
escape  takes  place  equally  from  ail  small  works  ? — 
I  could  not  say  that. 

11.284.  Are  the  large  works,  in  your  opinion, 
generally  conducted  better  than  the  small  ones  ? — 
I  am  not  prepared  to  say  that.  I  know  some  small 
works,  where  the  operations  are  conducted  in  a  very 
satisfactory  way. 

11.285.  You  have  stated  that  in  your  opinion 
wherever  fresh  and  new  coke  ovens  wei-e  being 
established  they  should  be  compelled,  if  not  to  resort 
to  the  best  known  means,  at  any  rate  not  to  adopt  a 
system  which  had  proved  to  be  injurious  ? — 
Unquestionably. 

11.286.  What  do  you  say  with  regard  to  the 
opening  of  new  alkali  works  in  a  district ;  would  you 
give  the  inhabitants  or  the  neighbouring  proprietors 
or  the  local  authority  a  veto  with  regard  to  t>pening 
such  new  works  — That  is  a  question  whicli  I  am 
not  prepared  to  answer. 

11.287.  Do  you  think  that  alkali  works  can  be 
conducted  without  doing  a  certain  amount  of  damage 
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/.  L.  Bell,     to  property,  and  entailing  a  considerable  amount  of 
Esq.,  M.P.     disagreeable  consequences  ? — If  you  ask  me  generally, 
— 7"^        I  do  not  think  that  any  kind  of  work  can  be  opened 
9  April  i877.  ^  district  without  inflicting  a  certain  amount 

of  injury  on  the  property,  and  causing  a  certain 
amount  of  nuisance. 

11.288.  And  some  more  than  others? — Yes. 

11.289.  And,  perhaps,  alkali  works  most  of  all? — 
Alkali  works  possibly  most  of  all. 

11.290.  Or  copper  works? — I  would  say  that 
copper  works  were  more  likely  to  give  off  sulphurous 
acid  in  large  quantities. 

11.291.  Take  alkali  or  copper.  If,  as  you  say,  there 
is  a  certain  amount  of  mischief  which  must  necessarily 
attend  the  opening  of  such  works  in  a  neighbourhood, 
would  you  give  the  residents  in  that  neighbourhood 
the  power  of  preventing  such  works  being  opened  ? — 
I  am  not  prepared  to  say  that. 

11.292.  In  the  case  of  coke  ovens  thei'e  is  a  pro- 
tection, and  there  exists  a  system  which  you  say  is 
practically  innocuous  ? — Yes. 

11.293.  In  the  case  of  glass  works,  it  cannot  be 
said  that  there  exists  such  a  system  ? — No.  1  am  not 
prepared  to  recommend  a  permissive  law  with  regard 
to  alkali  works,  yet  there  is  undoubtedly  a  good  deal 
of  difficulty  attending  the  entire  suppression  of  the 
nuisance.  The  alkali  work  with  which  I  was  con- 
nected was  close  to  my  own  house ;  that  is,  I  lived 
within  half  a  mile  of  it,  and  I  laid  out  the  ground 
near  my  house  as  pleasure  grounds,  and  I  had  every 
interest  and  every  wish  to  suppress  the  nuisance  as 
far  as  it  was  possible ;  but  in  spite  of  all  that  an 
accident  will  occasionally  take  place  and  gas  escapes. 
Notwithstanding,  during  my  connection  with  the 
works  I  do  not  think  that  we  paid  201.  in  any 
one  year  for  damages  to  the  adjoining  crops  grown 
close  to  the  manufactory.  It  was  not  because  we 
resisted  any  reasonable  claims,  but  simply  because  a 
good  deal  of  care  was  taken  with  the  operations. 

11.294.  What  method  did  you  adopt  in  cases  where 
damages  were  claimed  ? — Generally  speaking,  we 
paid  them. 

11.295.  After  making  inquiry? — Yes,  we  did  not 
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draw  the  line  too  tight.  In  our  case  we  were  not 
exposed  to  the  difficulty  that  a  manufacturer  is  on 
the  banks  of  the  Tyne;  there  was  no  alkali  work 
near  us ;  either  we  did  not  do  damage  or  none  was 
inflicted.  But  with  alkali  makers  on  the  Tyne,  the 
case  is  different,  they  are  surrounded  on  all  sides  by 
other  alkali  makers,  and  the  difficulty  consists  in 
ascertaining  to  whom  the  damage  was  due. 

11.296.  Have  not  the  manufacturers  adopted  a  very 
equitable  process  of  arranging  such  matters  in  com- 
mon ? — I  believe  they  have,  but  the  very  best 
manufacturer  who  has  carried  on  his  operations 
carefully,  and  with  efficient  means,  is  liable  to  the 
same  amount  of  payment  as  the  individual  who  does 
his  work  with  less  efficient  means. 

11.297.  But  the  damages  are  assessed  upon  the 
works  without  any  reference  to  the  manner  in  which 
they  are  carried  on,  are  they  not  ? — I  believe  so. 

11.298.  {Viscount  Midleton.)  Are  you  of  opinion 
that  where  there  is  a  conglomeration  of  works,  the 
ordinary  remedies  which  are  provided  by  law  are 
practically  insufficient  for  an  occupier  who  suffers 
from  one  or  other  of  those  alkali  works  ? — Yes  ;  and 
I  do  not  see  how  you  can  remedy  that.  If  a  man 
had  a  crop  growing  in  a  perfectly  healthy  state  to-day, 
and  he  saw  muriatic  acid  pouring  out  from  a  particular 
work,  and  immediately  after  the  crop  faded  and  died, 
he  would  be  justified  in  attributing  the  injury  to  that 
particular  circumstance;  but  that  case  never  arises. 
You  cannot  trace  the  exact  source  of  these  evils,  and 
I  do  not  see  how  any  legislation  will  enable  you  to  do 
it. 

11.299.  The  great  probability  is  that  an  occupier 
of  land  under  those  circumstances  would  have  no 
remedy  as  the  law  stands  at  present  ? — In  the  event 
of  muriatic  acid  escaping  beyond  the  quantity  that  is 
required  by  law,  he  would  have  a  difficulty  in  getting 
the  necessary  evidence.  I  do  not  say  that  the  law  is 
to  blame,  any  more  than  the  law  is  to  blame  when  a 
man  is  murdered  and  you  cannot  discover  the  mur- 
derer ;  it  is  the  difficulty  of  getting  the  necessary 
evidence  to  trace  the  offence  to  one  particular  individual. 

withdrew. 
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  11,300.  (Chairman.)  Tlou  have  been  living,  I  be- 
lieve, in  the  neighbourhood  of  Flint  ?— -I  am  vicar  of 
jNeston, 

11.301.  How  far  do  you  reside  from  the  nearest 
alkali  works  ? — About  four  miles. 

1 1.302.  To  whom  do  those  works  belong  ? — Messrs. 
Muspratts. 

11.303.  Are  there  any  other  alkali  works  in  the 
neighbourhood  ? — I  really  do  not  know. 

11.304.  Have  you  been  a  sufferer  from  the  vapours 
proceeding  from  Messrs.  Muspratt's  works  ?— I  myself 
have  suffered  headaches  from  them ;  they  certainly 
are  most  offensive.  The  annoyance  from  the  vapours 
is  like  that  of  the  stench  from  bad  drains  in  a  house. 

11.305.  Do  you  often  suffer  from  them? — We  do 
when  the  wind  is  in  the  westerly  direction. 

11.306.  The  wind  I  suppose  is  frequently  in  the 
direct  west  ? — Yes,  in  the  spring  of  the  year  very 
often. 

11.307.  You  have  stated  that  you  have  suffered 
from  the  noxious  character  of  the  vapours,  and  that 
you  have  also  suffered  in  health  from  headaches. 
Have  any  other  members  of  your  family  also  suffered  ? 
— My  own  daughter  has  suffered. 

11.308.  Has  it  caused  any  serious  amount  of 
illness  ? — No. 

11.309.  Has  any  damage  been  caused  to  your  pro- 
property  or  to  the  property  of  your  neighbours,  within 
your  knowledge,  by  these  vapours  ? — The  shrubs  that 
I  planted  15  years  ago  have  suffered,  and  the  ever- 
greens also  have  suffered  ;  the  young  and  tender  leaved 
shrubs  are  all  more  or  less  affected ;  they  are  scorched 
so  much  that  they  die  away. 


AM  G-LEDOWE  examined. 

11.310.  At  what  time  of  the  year  does  that  take 
place  ? — Principally  in  the  spring,  in  the  beginning 
of  the  March  winds,  and  that  goes  on  to  the  beginning 
of  June.    It  very  seriously  affects  the  young  foliage. 

11.311.  How  does  it  affect  the  old  trees? — I  do 
not  know ;  there  was  very  little  shelter  for  trees,  but 
very  few  of  them  exist  now. 

11.312.  But  the  existing  large  trees  do  suffer  from 
it,  do  they  ? — Yes,  some  of  them  do,  but  the  planting 
in  our  neighbourhood  is  mostly  of  a  young  growth. 
We  are  obliged  to  be  specially  careful  in  what  we 
plant,  and  we  are  limited  very  much  indeed  in  the 
amount  of  shrubs  that  we  can  make  use  of. 

11.313.  Have  you  ever  connected  the  damage  that 
has  been  done  to  the  leaves  with  any  visitation  of 
vapours  ? — I  cannot  think  otherwise ;  for  when  the 
wind  has  been  blowing  for  two  or  three  days  I  have 
seen  that  the  foliage  has  changed  in  colour. 

11.314.  Has  this  nuisance  been  increasing  or  de- 
creasing of  late  years  ? — It  has  been  considerably 
increasing  of  late  years.  20  years  ago,  comparatively, 
it  was  a  matter  of  very  slight  complaint.  It  began 
to  increase  about  1 1  or  12  years  ago,  and  it  seemed  to 
increase  until  about  seven  years  ago,  when  the  whole 
of  the  neighbourhood  was  called  into  action  upon  the 
matter,  and  there  was  a  public  meeting  held,  at  which 
were  present  four  magistrates,  Mr.  Bushell,  Mr.  Hurst, 
and  two  others,  and  several  residents  in  the  district ; 
both  occupiers  and  owners  of  property  who  felt  the 
annoyance  so  much  that  they  came  to  a  resolution  to 
take  measures  if  possible  to  stop  the  same. 

11.315.  What  steps  did  they  take.? — We  called 
upon  Mr.  Fletcher,  the  assistant  inspector  of  the 
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district,  and  he  attended  a  meeting.  At  first  he 
was  inclined  to  think  it  was  impossible,  that  at  a  dis- 
tance of  three  miles  from  Flint,  there  could  be  such 
a  nuisance  from  the  works  ;  but  from  the  evidence 
given,  he  was  thoroughly  convinced  that  it  was  true. 
He  thereupon  visited  Flint  and  reported  to  me  that 
he  found  there  heaps  of  waste  on  the  works,  and  he 
called  the  attention  of  Messrs.  Muspratt  to  the  com- 
plaint, and  he  promised  to  do  all  in  his  power  to 
abate  the  nuisance.  Mr.  Fletcher  again  visited  the 
district ;  but  he  was  not  present  on  any  one  of  those 
occasions  when  the  wind  was  blowing  from  the  south- 
west, so  that  he  had  not  any  ocular  demonstration 
as  to  the  amount  of  the  nuisance.  We  had  reason  to 
believe,  sometime  after  those  visits,  that  the  nuisance 
was  abated ;  but  within  less  than  six  months  it  in- 
creased again.  We  find  on  Sundays  that  there  is  a 
very  large  amount  emitted,  and  on  very  dark  nights 
especially  sometimes  the  stench  is  perfectly  intolerable. 
It  is  so  far  an  injury  to  the  district  that  although  ours 
is  a  most  pleasant  neighbourhood,  and  should  be  a 
most  attractive  neighbourhood — for  we  are  within  11 
miles  of  Chester,  within  nine  miles  of  Birkenhead,  and 
just  about  an  hour  and  a  half's  ride  from  Manchester  ; 
and  though  the  land  is  most  fertile,  the  country  is 
particularly  picturesque;  though  we  are  on  the  sea 
front,  and  have  breezes  from  the  Atlantic,  and  a 
supply  of  beautiful  water  in  the  district — yet  we  have 
not  attracted  residents  to  our  place.  We  have  railway 
communication  from  our  part  of  the  country  eight 
or  nine  times  a  day  into  Chester  and  Liverpool.  It 
is  proposed  to  make  a  tunnel,  for  which  a  bill  has 
been  obtained,  under  the  Mersey,  and  if  this  were 
made  we  should  be  within  half  an  hour  of  Liverpool, 
very  suitable  and  beautiful  building  sites  might  be 
bought  for  200^.  or  250/.  an  acre.  We  are  inviting 
residents,  but  they  seem  to  decline  to  come  to  us. 

11.316.  Oa  Sundays  does  this  vapour  enter  the 
church  ? — Yes ;  you  cannot  keep  it  out  of  houses  or 
out  of  the  church. 

11.317.  We  have  been  told  that  this  offensive 
vapour  of  which  you  complain  is  one  that  is  very 
slightly  injurious  to  vegetation  ;  you  must  therefore 
be  within  an  area  where  other  and  more  fatal  vapours 
can  visit  your  vegetation ;  have  you  found  any  im- 
provement in  that  respect,  and  that  vegetation  is  less 
affected  than  it  was  some  years  ago  ? — No,  I  do  not 
think  so. 

11.318.  You  think  that  matters  are  as  bad  as  ever 
they  were  in  that  respect  ? — I  think  they  are  about 
the  same.  It  appears  as  though  there  were  two  kinds 
of  gases,  one  seems  to  fall  down  upon  the  seashore, 
and  the  other  seems  to  be  carried  by  the  smoke  as  it 
comes  from  the  chimneys  far  more  inland,  penetrating 
four  miles  distant,  and  people  complain  to  me  of  the 
obnoxious  smell  and  annoyance. 

11.319.  Do  they  complain  at  that  distance  away  of 
injury  to  their  property  ? — No. 

11.320.  But  you  complain  of  both?  — Yes;  Mr. 
Corbett  resides  about  a  mile  from  me  and  complains 
also. 

11,320a.  Will  you  state  how  far  your  representa- 
tion to  the  assistant  inspector  was  successful ;  did  you 
take  any  legal  measures  to  protect  yourselves  ? — No, 
we  did  not  ;  it  was  before  Lord  Derby's  new  Alkali 
Act,  and  we  thought  that  that  Act  would  assist  us. 

11.321.  That  was  14  years  ago.  I  meant  under 
the  new  Act ;  has  there  been  any  improvement  since 
the  Act  of  1874?— No. 

11.322.  Is  there  any  other  statement  which  you 
wish  to  make  ? — No,  I  have  no  other,  unless  you 
want  cases  where  persons  have  been  affected  and 
injured.  I  may  say  that  the  stream  of  vapour  as  it 
comes  over  is  generally  about  300  yards  in  width.  It 
can  be  traced  from  the  chimney  tops,  and  be  seen 
coming  over  like  a  veil  or  sheet  to  the  Cheshire  side  ; 
it  is  perceptible  to  the  eye,  and  more  so  to  the  nose, 
as  you  walk  through  it ;  you  can  distinctly  feel  it ; 
at  night  especially  it  is  the  worst. 

11.323.  Is  this  stream  of  vapour  palpable  to  the 
eye  for  a  distance  of  three  or  four  miles  from  the 
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chimney  ? — More  than  that  ;  it  is  like  a  veil  or  sheet, 
and  when  the  wind  is  in  the  south-west,  and  the 
temperature  is  rather  warni,  you  can  see  it  most 
distinctly.  The  current  passes  along  the  shore, 
affecting  not  only  Neston  and  Parkgate  but  Burton, 
Gayton,  and  Heswall,  and  even  inland,  taking  in  its 
course  Hinderton,  about  one  and  a  quarter  miles  from 
Neston,  Gayton,  about  the  same  distance,  Thornton- 
Hough,  about  two  and  a  half  miles,  Lydiate,  about 
three  miles,  and  even,  it  is  stated,  Hooton,  about  four 
miles.  At  Thornton,  to  my  knowledge,  a  niece  of  the 
late  Mr.  Joseph  Hirst  was  so  affected,  and  so  com- 
plained of  nausea,  that  the  drains  of  the  house  were 
blamed  and  examined,  and  he  left  the  place  for  a  time. 
Tenants  of  my  own  at  Parkgate,  especially  a  Mrs.  GiU, 
complained  of  the  bad  drainage  of  the  house ;  the 
house  was  newly  built,  and  she  even  threatened  to 
leave  it  unless  it  was  remedied.  Mr.  Brandt,  late  a 
barrister  on  the  North  Wales  circuit,  who  resided  at 
Hinderton  Lodge,  about  a  mile  and  a  half  from  Neston 
and  about  a  mile  and  a  quarter  from  the  shore,  felt 
the  nuisance  from  the  vapours  so  great  that  he  had 
determined  to  take  action  to  stop  the  same,  and  with 
this  view  he  kept  a  register  of  the  days  on  which 
he  was  annoyed.  But  he  died  after  a  short  illness, 
and  so  ended  his  determination.  Public  action  was 
taken  on  the  part  of  the  gentry  and  residents  around, 
and  for  some  time  we  had  reason  to  believe  that  the 
nuisance  had  been  in  a  measure  abated  ;  but  after  a 
while  the  smoke  and  the  vapours  emitted  were  more 
annoying  than  before,  and  so  they  have  continued. 
Mr.  Corfield  let  his  house  at  Parkgate  for  a  month, 
but  the  lodger  left  at  the  end  of  a  fortnight ;  and 
other  people  have  left  without  giving  any  notice,  on 
account  of  their  suffering  so  terribly  from  the  nuisance.' 
A  Mr.  Edwin  Haigh  proposed  to  take  a  good  house  in 
Neston,  and  had  all  but  concluded  to  do  so,  but  on 
two  occasions  when  he  brought  his  wife  over  to  see 
it,  the  smell  from  the  works  was  so  bad  that  he 
declined  to  take  it.  A  gentleman  came  over  from 
Widnes  to  purchase  a  house  at  Moorside,  about  a 
quarter  of  a  mile  from  the  shore,  but  when  viewing 
it  he  was  greeted  with  such  a  volume  of  vapour 
that  he  actually  left  the  place  saying  that  it  was  as 
bad  as  Widnes  which  he  was  leaving,  having  been 
driven  away  by  the  vapours  there.  I  saw  a  lady 
yesterday,  and  she  told  me  that  when  these  vapours 
came  over  she  was  always  troubled  with  nausea,  and 
that  her  servant  maid  had  given  her  notice  to  leave, 
as  she  was  never  free  from  sickness  and  nausea  during 
such  time.  Not  only  do  we  feel  that  they  exist  in 
the  neighbourhood,  but  we  feel  this,  that  if  something 
cannot  be  done  to  abate  the  nuisance  other  works 
may  be  constructed,  and  the  place  will  become  per- 
fectly intolerable,  and  the  value  of  property  wiU  be 
very  considerably  decreased. 

11.324.  (Viscount  Midleton.)  I  understood  you  to 
say  that  you  had  no  doubt  with  regard  to  the  mischief 
of  which  you  complain  having  been  on  the  increase 
within  the  last  two  or  three  years  ? — The  smell  and 
the  nuisance  and  annoyance  arising  from  the  smell. 

1 1.325.  The  westerly  winds  are  the  prevalent  winds 
with  you,  are  they  not  ? — The  westerly  and  the 
north-westerly  winds  are  the  prevalent  winds. 

11.326.  Do  you  know  whether  your  neighbours  on 
the  other  side  of  the  works  when  the  wind  is  in  the 
opposite  direction  make  similar  complaints  to  those 
that  you  make  ? — No,  it  is  not  within  my  knowledge 
generally,  but  I  have  a  case  within  my  knowledge 
which  I  may  be  allowed  perhaps  to  mention.  I  saw  a 
gentleman  the  other  day  from  the  neighbourhood  of 
Flint,  living  within  a  mile  of  the  town  to  the  west,  and 
he  said  that  he  should  be  delighted  to  be  able  to  join 
in  a  memorial  to  this  Commission,  that  he  had  received 
a  letter  from  his  wife,  stating  that  the  last  gooseberry 
tree  in  his  garden  had  been  destroyed,  the  whole  of 
his  orchard  had  gone  some  time  befoi'e.  I  said 
"Well,  but  was  there  no  action  taken  by  the  Flint 
people  ?"  and  he  said,  "  None  whatever."  The  whole 
of  the  damage  is  owing  to  Messrs.  Muspratt's  works 
and  wo  have  no  remedy. 
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Rev.  R.  W. 
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11.327.  Are  Messrs.  Muspratt's  works  the  works 
which  you  can  see  from  the  Chester  and  Holyhead 
Railway  as  yon  pass  ? — 'Yes. 

11.328.  Has  any  direct  appeal  been  made  to  the 
proprietors  on  the  subject,  or  has  compensation  been 
asked  for  ? — No  it  was  felt  to  be  so  serious  a  matter 
that  no  one  individual  would  take  upon  him  the  cost. 

11.329.  And  no  compensation  has  been  given? — 
No,  nor  has  any  been  asked  for. 

11.330.  {Mr.  Stevenson.)  Do  you  ascribe  the  whole 
of  the  nuisance  which  you  have  experienced  to  Messrs. 
Muspratt's  works  ? — I  speak  of  those  alone. 

11.331.  You  are  aware,  are  you  not,  that  there  are 
many  other  works  besides  those  along  that  shore  ? — ■ 
Yes,  I  am  aware  of  that,  but  I  have  never  experienced 
the  same  nuisance  from  those.  I  have  seen  the  vapour 
so  visibly  that  I  have  been  able  to  trace  it  directly 
across  from  their  very  chimneys. 

11.332.  You  mean  this  gas  which  you  have  de- 
scribed as  having  such  sickening  effects  ? — Yes. 

11.333.  You  can  see  it  coming  from  the  chimneys? 
— Yes,  it'  seems  that  the  one  and  the  other  exist  at  the 
same  time,  and  both  produce  a  sickening  effect. 

11.334.  You  called  Mr.  Fletcher's  attention  to  this, 
did  you  not  ? — Yes. 

11.335.  To  what  did  he  ascribe  those  vapours? — 
We  drew  his  attention  to  the  fact  that  we  were  satis- 
fied that  they  came  from  Messrs  Muspratt's  woi-ks,  and 
we  asked  him  to  visit  those  works  as  an  inspector,  and 
I  dai'esay  he  will  give  you  the  result  of  his  visit,  but 
there  was  no  doubt  I  Ijelieve  in  Mr.  Fletcher's  mind 
that  they  did  proceed  from  Messrs.  Muspratt's  works. 

11.336.  Did  he  not  ascribe  the  vapours  to  running 
the  hydrochloric  acid  into  the  stream,  and  coming  in 
contact  with  the  drainage  from  diffei'ent  places  ? — He 
ascribed  it  to  both  that  and  to  the  vapour  which  came 
from  the  chimney. 

11.337.  I  think  you  stated  that  the  nuisance  has 
not,  decreased  lately,  but  has  rather  increased  ? — Yes. 

11.338.  I  have  been  told  by  Messrs.  Muspratt  that 
thuy  have  not  of  late  years  been  running  any  hydro- 
chloric acid  into  the  stream  ? — I  did  not  know  that. 

11.339.  So  that  they  could  not  be  responsible  for 
that  increase  that  you  speak  of  ? — As  far  as  the 
nuisance  from  the  smoke  is  concerned  it  is  on  the 
increase  decidedly. 

11.340.  Have  you  taken  into  account  that  there  are 
two  lead  Avorks  and  some  spelter  works  in  tliat 
neighbourhood  ? — No. 

11.341.  Anything  that  you  experience  you  ascribe 
to  the  alkali  works? — Yes,  because  we  have  seen  it 
distinctly  coming  over  and  proceeding  from  those 
very  chimneys — from  those  works  direct;  we  know 
the  exact  direction  of  the  wind,  and  we  can  trace  a 
very  distinct  sheet  of  vapour,  a  distinct  track,  coming 
distinctly  from  those  works,  of  a  certain  breadth  ;  we 
can  see  the  wind  overhead  bringing  over  a  sheet  or 
veil  "of  the  smoke  and  vapour  ;  we  can  see  it  passing 
over  to  the  Cheshire  side,  and  you  can  pass  through  it, 
and  as  you  drive  through  it  you  become  immediately 
affected  by  it,  it  is  so  offensive. 

11.342.  The  low-water  stream  of  the  estuary  of  the 
Dee  is  a  very  \A  inding  stream,  is  it  not  ? — Yes. 

11.343.  Therefore  if  this  nuisance  arises  from  the 
mixture  of  acid  and  waste  drainage,  it  must  be  tra- 
velling all  over  the  estuary  ? — Still,  if  that  is  the  case, 
we  should  not  so  distinctly  observe  the  current  of 
vapour — we  liave  distinctly  obsei-ved  that  current — 
and  we  follow  this  current  of  gas  with  the  eye,  but 
it  is  seldom  more  than  300  yards  in  width. 

11.344.  What  do  you  experience  on  dark  nights? 
You  cannot  tell,  can  you,  whether  there  is  a  current 
or  not  then  ? — Yes,  you  can  distinctly.  I  pass 
through  a  portion  of  the  district  which  is  perfectly 
free  from  the  current  of  smoke,  and  then  I  pass  into 
the  current  and  out  of  it. 

11.345.  What  is  the  condition  of  your  local  drain- 
age at  Neston  ? — It  has  been  completed  for  some 
time,  it  is  perfect ;  and  yet  these  nuisances  still  exist 
from  the  works. 


11.346.  You  say  that  in  many  cases  the  nuisance 
is  attributed  to  the  house  drains  when  they  are  not 
faulty  ? — When  they  are  not  in  the  least  in  fault. 

11.347.  {Admiral  Hornby.)  In  the  mass  of  chim- 
neys which  there  are  in  Flint,  do  you  wish  to  teU  the 
Commission  that  you  can  distinguish  Messrs.  Mus- 
pratt's chimneys  from  others  ? — By  the  naked  eye, 
I  can  distinguish  them  distinctly.  ' 

11.348.  You  know  which  are  their  chimneys  ?  

Yes. 

11.349.  I  suppose  your  remarks  apply  to  the  town 
of  Flint,  quite  as  much  as  to  Messrs.  Muspratt's  chim- 
neys ? — The  nearest  to  us  are  Messrs.  Muspratt's 
chimneys. 

11.350.  But  are  they  not  surrounded  by  other 
chimneys  too  ? — No. 

11.351.  You  say  that  you  can  distinctly  trace  this 
mischief  to  Messrs.  Muspratt's  chimneys  ? — Yes. 

11.352.  That  is,  the  vapour  which  comes  from  the 
chimneys;  but  as  to  the  lower  vapour  which  you 
speak  of,  and  which  is  so  disagreeable  and  causes 
nausea,  that  is  a  lower  vapour  which  does  not  hang 
about  the  town  of  Flint? — I  cannot  say. 

11.353.  But  you  say  distinctly  that  you  can  trace 
the  vapour  to  Messrs.  Muspratt's  chimneys  ? — Yes. 

11.354.  When  you  speak  of  there  having  been  no 
decrease,  what  has  been  the  case  lately — I  mean 
within  the  last  few  weeks  ? — I  think  about  six  or 
seven  times  on  Sunday  evening  particularly,  and  oa 
Wednesday  evening  and  Friday  evening,  four  or  five 
times  in  the  last  few  weeks,  we  have  smelt  offensive 
vapours. 

11.355.  {Chuirman.)  Have  you  suffered  from  any 
injui-y  to  vegetation  this  year  ? — We  have  hardly  had 
time  to  judge  of  it  at  present ;  the  vegetation  is  not 
sufficiently  forward  yet. 

11.356.  Did  not  Dr.  Angus  Smith  pay  a  visit  to 
your  neighbourhood  ? — I  never  saw  him. 

11.357.  After  the  complaint  had  been  made  to 
Mr.  Fletcher,  did  any  abatement  in  the  nuisance  take 
place  ? — We  fancied  that  we  observed  a  great  reduc- 
tion in  the  nuisance  for  a  short  time. 

11.358.  But  it  has  been  as  bad  as  ever  lately  ?  

Yes. 

11.359.  Have  you  yourself  or  any  of  your  family 
suffered  from  nausea  ? — My  daughter  has. 

11.360.  {Professor  Roscoe.)  Did  you  say  that  you 
were  unaware  that  there  were  other  works  in  the 
neighbourhood  of  Messrs.  Muspratt's  ? — No. 

11.361.  You  say  that  you  can  point  out  from  the 
nest  of  chimneys  those  that  belong  to  Messrs.  Mus- 
pratt's works,  and  those  that  belong  to  the  other 
works  ? — Yes,  distinctly. 

11.362.  And  you  wish  distinctly  to  say  that  the 
smell  does  come  from  Messrs.  Muspratt's  works,  and 
not  from  other  works  ? — I  can  couple  very  distinctly 
what  I  feel  with  the  very  close  vapour  that  I  see. 

11.363.  {Chairman.)  The  vapour  that  you  see,  as 
I  understand,  is  not  one  that  smells  badly,  but  it  may 
be  accompanied  by  other  vapours  that  do  smell  badly  ? 
—Yes. 

11.364.  {Professor  Roscoe.)  You  cannot  see  the 
sulphuretted  hydrogen  which  smells  like  drains  ? — 
We  never  have  the  one  without  the  other. 

11.365.  But  that  does  not  prove  that  the  sulphu- 
retted hydrogen  smell  comes  either  out  of  Messrs. 
Muspratt's  chimney  or  from  their  works  ? — It  comes 
from  the  same  locality,  from  the  same  direction. 

11.366.  The  smell  from  the  chemical  works, 
whether  it  came  from  chimneys  or  from  waste  heaps, 
must  have  come  from  the  same  direction.? — The  works 
are  not  all  in  the  same  direction ;  the  works  vary  in 
position. 

11.367.  I  understood  that  there  were  works  at 
Flint,  closer  to  Flint  very  much  than  Messrs.  Mus- 
pratt's ? — Yes,  but  still  the  wind  which  blew  the 
smoke  and  vapour  from  the  one  works  would  not  blow 
them  to  us  from  the  other ;  they  are  not  sufficiently 
close  together  for  that. 

11.368.  What  is  the  difference  of  distance  between 
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Messrs.  Muspratt's  works  and  the  nearest  alkali  works 
which  are  not  Messrs.  Muspratt's  works  ? — I  could 
not  speak  to  a  yard  or  two. 

11,369.  Is  it  a  mile  or  only  a  few  hundred  yards  ? 
— It  is  only  a  few  hundred  yards  I  presume ;  I  would 
not  speak  to  a  yard  or  so. 


11.370.  You  know  the  chimneys  at  Messrs.  Mus- 
pratt's works  ? — Decidedly. 

11.371.  You  say  that  the  smoke  from  the  chimneys 
comes  from  Messrs.  Muspratt's  works  ? — Decidedly 
I  do ;  as  far  as  I  can  judge,  I  should  say  undoubtedly 
so. 


Rev.  R.  W. 
Gledowe. 

19  April  1877. 


The  witness  withdrew. 


Dr.  David  Ri: 

11.372.  (Chairman.)  You  are  a  doctor  of  medicine, 
I  believe  ? — Yes. 

11.373.  Where  do  you  live? — E  live  at  Neston  ; 
I  have  lived  there  20  years  or  more, 

11.374.  Do  you  complain  of  any  nuisance  arising 
from  noxious  vapours  ?— Yes,  for  17  years  T  have 
been  conscious  of  noxious  vapours  and  disagreeable 
odours  crossing  the  river  from  the  Flint  works,  more 
especially  when  the  wind  is  from  the  west.  The 
inhabitants  of  Neston  and  Parkgate  complain  of  the 
disgusting  character  of  the  nuisance.  A  complaint 
was  lodged  by  many  of  the  respectable  owners  of  the 
neighbourhood  five  or  six  years  ago.  Mr.  Fletcher 
came  down  and  inspected  the  works,  and  he  visited 
Flint.  Dr.  Angus  Smith  called  upon  me  afterwards 
and  said  that  Messrs.  Muspratt  were  most  anxious 
to  abate  or  abolish  the  nuisance  so  much  complained 
of.  I  do  not  think  the  nuisance  has  been  abated  in 
the  smallest  degree  ;  on  the  contrary  I  think  it  is  on 
the  increase.  My  house  at  Neston  faces  Flint,  and 
when  the  vapour  cloud  is  seen  the  windoAvs  must  be 
closed,  with  the  hope  of  excluding  the  disagreeable 
smell  wliich  penetrates  through  any  open  door  or 
window  in  the  place,  and  has  given  rise  in  many  cases 
to  the  idea  that  the  houses  were  filled  with  sewer  gas, 
when  it  was  clearly  impossible  that  such  could  exist, 
the  same  dwellings  being  free  from  any  such  odour 
when  the  stream  of  vapour  was  observed  to  be  carried 
from  Flint  in  some  other  direction.  When  the  wind 
is  high  the  smell  has  been  frequently  recognised  at 
Lydiate,  three  miles  inland  from  the  shores  of  the 
Dee.  It  is  also  complained  of  at  Heswnll  when  the 
wind  is  from  the  south-west.  The  smell  is  exactly 
like  what  one  inhales  at  the  Flint  Railway  Station  or 
in  the  town  of  Flint,  and  the  same  kind  of  stifling 
odour  is  too  well  known  at  Widnes,  where  I  have 
several  times  breathed  the  almost  saturated  atmosphere, 
which  excited  a  severe  fit  of  coughing.  I  have  ob- 
served that  the  vapour  complained  of  emanating  from 
Flint  is  composed  of  two  htyers  or  strata,  one  from 
tlie  chimneys  and  the  other,  much  more  voluminous 
in  every  way,  arising  from  the  works  or  refuse  around 
and  about  tlie  works.  From  the  nature  of  the  odour 
I  am  disposed  to  think  that  free  chlorine  in  excess 
or  hydrochloric  fumes  escape  from  ihe  chimneys  and 
constitute  the  highest  portion  of  the  vapour  cloud,  and 
that  the  other  layer  or  lowest  portion  is  iiighly  charged 
with  sulphuretted  hydrogen  produced  in  all  probability 
by  some  chemical  change  taking  place  in  the  exposed 
waste  lieaps.  Delicate  peoi^le  constantly  complain  to 
me  of  nausea  when  they  smell  Flint  as  they  term  it. 
I  am  of  opinion  that  if  the  nuisance  is  not  put  an  end 
to  it  must  damage  the  locality  as  a  place  of  residence, 
and  if  the  wind  blew  constantly  from  the  west  few 
who  were  not  compelled  would  live  in  Neston  and 
the  neiglibourhood,  as  the  constant  nuisance  arising 
from  the  Flint  Avorks  would  become  unbearable  and 
injurious  to  health.  I  may  also  state  that  I  am  chair- 
man of  the  Health  Committee  of  the  Neston  and 
Parkgate  Local  Board,  and  on  the  5th  of  March  they 
passed  a  special  resolution.  "  It  having  been  brought 
"  to  the  notice  of  the  Local  Boai'd  of  Neston  and 
"  Parkgate  that  the  Noxious  Vapours  Commissioners 
"  now  sitting  in  London  propose  to  take  evidence  on 
"  Wednesday  next  the  7th  inst.,  respecting  the 
"  cliemical  worlis  of  Flint ;  at  the  board  meeting  held 
"  to  night  it  was  unanimously  resolved  that  Di-. 
"  Russell,  a  member  of  the  said  Board,  who  proposes 
"  to  give  evidence  on  the  aforesaid  day,  be  requested 
"  to  convey  to  the  Commissioners  the  strong  feeling 
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"  entertained  by  the  Board  and  the  inhabitants,  of 
"  the  noxious  and  extremely  offensive  nature  of  the 
"  vapours  arising  from  the  Flint  chemical  works 
"  whenever  the  winds  set  across  the  river,  and  they 
"  trust  that  the  Commissioners  will  see  their  way  to 
abate  this  very  grievous  nuisance." 

11.375.  The  same  wind  which  brings  the  vapour 
from  the  high  chimneys  would  also  bring  vapours, 
less  perceptible  to  the  eye,  from  the  lower  part  of  the 
Avorks  ? — Yes,  it  does. 

11.376.  Are  you  able  to  say  whether  the  vapours 
Avhich  proceed  from  the  chimneys  are  the  most 
offensive  to  the  smell  ? — I  think  so. 

11.377.  You  haA'e  mentioned  injury  to  health  and 
to  domestic  comfort  ;  have  yon  observed  any  injury 
to  vegetation  ? — I  cannot  say  that  I  have. 

11.378.  Have  you  heard  that  any  such  injuries 
occur  ? — Yes ;  I  have  been  told  so  by  Mr.  Corbett, 
who  lives  a  mile  from  there. 

11.379.  Have  you,  in  consequence  of  so  hearing, 
endeavoured  to  ascertain  whether  any  injury  did 
exist  ? — I  have  not. 

11.380.  You  have  not  endeavoured  before  coming 
here  to  verify  the  statements  made  ? — I  have  not,  my 
particular  statement  being  to  this  effect — that  we  only 
suffer  from  them  when  the  wind  is  in  a  particular 
direction — Avest,  with  a  little  south  in  it ;  and  I  say 
if  that  Avere  continuous  we  certainly  could  not  live  in 
the  neighbourhood ;  but  the  wind  very  often  is  from 
the  north-Avest,  so  that  the  vapour  becomes  so  diluted 
before  infringing  upon  the  land  that  it  is  not  so 
perceptible.  During  the  last  month  the  nuisance  has 
not  been  so  great,  but  that  may  arise  in  consequence 
of  the  winds  prevailing  from  south-east  and  the 
direct  east,  carrying  the  vapours  over  our  land  in  the 
neighbourhood  of  Flint. 

11.381.  Do  you  consider  these  vapours,  Avhatever 
they  may  be,  injurious  to  health  ? — I  think  if  we  had 
them  constantly  they  would  be  injurious  to  health. 

11.382.  Do  you  think  the  amount  that  you  haAC 
noAV  from  those  manufactories  is  injurious  to  health? 
— I  think  so ;  delicate  people  have  complained  to  me 
that  they  feel  ill. 

11.383.  In  people  affected  by  any  throat  or  chest 
diseases,  have  you  observed  any  special  increase  of 
suffering  ? — I  have  not. 

11.384.  Have  you  yourself  experienced  more  than 
disagreeable  nausea  ? — Nothing  more,  excepting  that 
constantly  in  my  house,  from  its  facing  the  river,  it 
is  simply  stifling  Avheu  the  Avind  is  blowing  directly 
from  the  west. 

1 1.385.  You  have  been  obliged  to  close  the  windoAvs 
when  you  would  otherwise  have  kept  them  open  ? — 
Exactly. 

11.386.  Neston  is'a  picturesque  place,  we  have  been 
told  ? — The  neighbourhood  is  exceedingly  so. 

11.387.  Have  you  knoAvn  any  persons  resort  to  it 
as  a  place  of  rural  residence  ? — Yes,  certainly  ;  in  fact, 
that  is  the  great  object.  We  have  recently  had  a 
Local  Act  introduced,  and  have  spent  about  10,000/. 
in  improvements,  for  the  sake  of  introducing  good 
Avatei',  and  so  on ;  and  we  wish  it  to  become  a  place 
of  residence. 

11.388.  Have  your  wishes  been  fulfilled? — Cer- 
tainly not.  Many  people  come  there,  and  although 
it  is  very  beautiful,  when  they  find  that  this  horrible 
smoke  is  inundating  the  place  they  go  away  again, 
and  do  not  take  up  their  residence  there. 

11,388a.  tiave  you  knoAvn  persons  leave  on  account 
of  that  ? — No,  not  in  consequence  of  that. 
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Dr. J). Russell.  11,389.  The  last  witness  gave  a  list  of  various 
— ~        persons  who  had  either  left  or  had  threatened  to 

19  April  1877,.  leave;  you  yourself  are  not  aware  of  that? — 
Mr,  Brandt,  the  barrister,  I  had  the  pleasure  of 
knowing,  and  he  complained  so  bitterly  that  he  took 
notes,  and  intended  to  get  up  a  case  ;  but,  unfor- 
tunately, he  died. 

11.390.  Was  he  living  at  Neston  ?— He  lived 
within  half  a  mile  of  Neston,  further  inland. 

11.391.  Have  you  traced  this,  following  it  to  any 
particular  works,  or  to  works  generally  ? — I  think, 
certainly,  the  vapour  comes  from  Flint ;  you  see  it, 
and  you  can  smell  it. 

11.392.  At  Flint,  there  are  more  than  one  set  of 
works,  are  there  not? — I  think  Messrs.  Muspratt's 
almost  entirely  occupy  Flint  as  a  work  place. 

11.393.  Are  there  not  other  works  in  the  near 
neighbourhood  ? — I  do  not  know  any  other  chemical 
works  except  at  some  distance ;  there  are  some  about 
a  mile  higher  up  the  river,  I  think. 

11.394.  Do  you  in  any  state  of  the  wind  suffer 
from  those  higher  up  the  river? — I  do  not;  but  I 
have  smelt  vapour  at  Burton,  which  is  nearer  to  the 
works — two  and  a  half  miles  from  Neston. 

11.395.  Altogether  it  is  your  opinion  that  the 
inhabitants  have  a  serious  cause  of  complaint  against 
those  works  ? — I  do  think  so. 

11.396.  (Viscou7it  Midleton.)  Do  you  agree  with 
the  last  witness,  that  the  vapours  of  which  you 
complain  are  on  the  increase  ? — I  do. 

11.397.  Have  you  noticed  that  particularly  within 
the  last  two  or  three  years  ? — I  think  that  during  the 
last  two  or  three  years  they  have  increased. 

11.398.  Are  you  in  practice  as  a  medical  man  ? — 
I  am. 

11.399.  Do  you  notice  any  deleterious  effects  from 
those  vapours  upon  infant  mortality  ? — Our  infant 
mortality  is  great,  but  I  do  not  attribute  it  to  that ; 
there  are  other  causes  in  operation. 

11.400.  Are  you  aware  whether  your  neighbours 
on  the  western  side  of  the  works  make  the  same  com- 
plaints as  you  do  when  the  wind  is  in  the  quarter  to 
carry  the  vapour  towards  them  ? — I  am  not  aware  ; 
but  I  know  that  all  around  Flint  vegetation  has 
ceased  to  exist. 

11.401.  (Chairman.)  What  sort  of  vegetation? — 
All  round  Flint  there  is  evidence  that  you  cannot  get 
a  tree  or  hedge  to  grow ;  of  course  hedges  and  trees 
sufEer  most,  because  the  exposure  is  more  prolonged 
whatever  it  may  be. 

11.402.  Do  the  hedges  show  the  same  sort  of  appear- 
ance as  they  do  round  Widnes  ? — Yes,  precisely. 

11.403.  And  the  lai'ger  trees  also? — Exactly  the 
same  sort  of  appearance. 

11.404.  (Admiral  Hornby.')  I  think  you  said  that 

The  witnes 


those  vapours  if  persistent  would  be  prejudicial  to 
health  ? — I  think  so. 

11.405.  But  even  as  they  are,  would  they  or  would 
they  not  exercise  a  prejudicial  effect  upon  the  health 
of  a  sick  person?— I  think  so,  I  have  stated  that 
already. 

11.406.  In  your  professional  drives  have  you  ever 
come  in  contact  with  the  smells  pi-oceeding  from  those 
works  which  you  say  are  higher  up  the  river  at 
Connah's  Quay?. — I  have. 

11.407.  Have  you  smelt  the  same  sort  of  vapour 
from  them  ? — Yes,  in  the  neighbourhood  of  Burton  I 
have. 

11.408.  And  at  Puddington  ? — At  Puddington  I 
cannot  say  that  I  have. 

11.409.  Have  you  ever  observed  the  appearance 
of  some  of  the  trees  at  Burton  Point  ? — It  is  many 
years  since  I  have  been  to  Burton  Point,  and  there- 
fore I  cannot  answer  that  question. 

11.410.  (Professor  Roscoe.)  Have  you  ever  made 
any  experiments  testing  for  the  presence  of  sulphu- 
retted hydrogen  ? — I  have  not. 

11.411.  (Mr.  Wilbraham  Egerton.)  Does  the  sulphu- 
retted hydrogen  come  from  the  works  or  from  the 
waste? — I  do  not  say  positively  that  it  is  so,  but  I 
think  that  it  is  from  the  waste  heaps,  because  we  have 
a  distinct  cloud  coming  over  from  the  lower  part.  I 
have  seen  it  with  my  own  eyes,  like  a  cloud  ;  and  then 
we  have  quite  a  dense  vapour — and  then  we  can  trace 
the  vapour  coming  from  the  chimney.  I  simply  tell 
you  that  according  to  my  nose  there  is  sulphuretted 
hydrogen.  I  also  imagine  from  other  smells  that  we 
have  either  free  chlorine  gas  or  the  vapour  of  hydro- 
chloric acid  in  excess,  being  poured  out  by  the 
chimneys. 

11.412.  Did  I  rightly  understand  you  to  say  that 
you  are  well  acquainted  with  the  works  on  the  other 
side  ? — Not  very  well  acquainted  with  them.  I  have 
travelled  up  and  down  through  Flint  by  the  railway 
and  I  have  sailed  in  boats  on  the  other  side.  I  have 
seen  them  but  I  do  not  know  any  more  about  them 
than  that. 

11.413.  I  want  to  know  Avhether  the  vapour  comes 
from  the  chimneys  or  from  the  works  generally  or 
anything  but  the  chimneys  ? — Decidedly  from  the 
heaps  below  the  works  and  about  the  works.  I  have 
looked  with  a  glass  from  my  own  windows,  and  one 
can  see  it  distinctly  with  an  opera  glass.  It  is  barely 
four  miles  across. 

11,414-5.  Does  it  affect  the  grass  in  the  marshes  at 
all,  do  you  know  ? — I  cannot  tell.  The  marsh  grass 
is  much  higher  up  to  the  north-west,  and  as  I  have 
previously  stated  any  wind  coming  down  from  the- 
north-west  would  carry  it  through  a  very  much  larger 
space  of  atmosphere,  and  so  dilute  the  whole  of  the 
vapour. 

withdrew. 
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  11,416.  (Chairman.)  You  are  anxious,  I  believe, 

to  supplement  the  evidence  which  you  gave  the  other 
day  by  «ome  statement  with  reference  to  the  alleged 
damage  inflicted  by  vapours  in  the  neighbourhood  of 
Flint  ? — Yes  ;  and  for  that  purpose  I  shall  have  to 
use  a  map.  I  have  got  an  ordnance  map  here  and  I 
have  also  another  map,  which  is  on  a  rather  larger 
scale  than  the  ordnance  map,  and  they  will  I  hope 
explain  to  the  Commission  how  those  accusations  of 
foul  smells  and  noxious  vapours  coming  from  our 
works  may  come  from  other  works  and  not  from  us. 

11,417.  It  is  perfectly  true  that  your  place  has  been 
named  with  reference  to  those  nuisances ;  all  that  we 
have  to  inquire  into  is  whether  the  nuisances  exist  ; 
it  is  perfectly  indifferent  to  us  whether  they  come 
from  your  works  or  not ;  we  shall  make  no  special 
report  as  to  them.  Have  you  anything  special  to 
observe? — Except  that  it  will  go  into  the  evidence 
that  this  petition  accuses  us  solely  ;  and  I  also  think 
it  will  explain  to  the  Commission  that  what  I  gave 


sQ.,  further  examined. 

in  evidence',  and  what  the  alkali  manufacturers  gave  in 
evidence,  as  to  the  cause  of  the  nuisance,  is  also  in 
this  case  mosc  likely  the  cause  of  the  nuisance;  and 
that  by  carrying  out  the  recommendations  of  the 
alkali  manufacturers  the  recommendations  which  I 
made  in  my  former  evidence  the  nuisance  will  be 
abated  if  not  completely  removed.  It  has  been  stated 
in  the  first  place  by  the  vicar  of  Neston  that  he  was 
not  quite  sure  from  which  point  he  received  the  smell. 
He  stated  that  at  first  it  was  from  the  west;  then 
somebody  remarked  that  the  woi'ks  were  not  in  the 
west,  that  is  to  say,  that  the  wind  from  the  west 
would  not  come  from  the  Flint  works,  and  then  after- 
wards to  support  his  evidence  he  told  us  that  it  came 
from  some  other  quarter.  The  vicar  of  Neston  also 
said  that  the  trees  at  Neston  were  damaged  and  in- 
jured by  our  works,  He  also  said  that  the  trees  that 
pi-incipally  suffered  damage  were  the  young  trees. 
Now  it  has  been  givcr\  in  direct  evidence  before  this 
Commission  that  it  is  principally  the  old  trees  which 
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receive  damage  from  hydrochloric  acid  and  noxious 
vapours  generally. 

11,418.  He  said  that  there  were  no  old  trees  to  be 
damaged  ? — Then  upon  the  point  of  damage  to  vege- 
tation I  believe  Dr,  Russell  said  that  all  round  Flint 
the  vegetation  had  ceased.     Now  I  stated  in  my 
evidence  that  within  less  than  one  eighth  of  a  mile 
from  our  works  there  was  as  good  vegetation  in  my 
brother's  garden  as  you  will  find  pretty  nearly  any- 
where in  that  country.    You  will  find  within  a  mile, 
at  Cornist,  which  is  within  a  mile  directly  behind 
Flint,  splendid  old  trees  ;  that  has  been  explained  as 
I  understand  by  the  statement  that  our  prevailing 
winds  do  not  blow  in  that  direction  ;  but  I  maintain 
that  the  winds  do  very  often  blow  from  our  Flint  works 
over  Flint  and  over  Cornist.    And  I  state  that  be- 
cause it  is  important  that  you  should  bear  it  in  mind 
when  I  come  to  trace  where  this  nuisance  comes  from. 
The  vicar  of  Neston  also  said  that  the  nuisance  was 
increasing,  that  some  six  or  seven  years  ago  a  com- 
plaint was  made  about  it  ;  that  after  that  complaint 
was  made  for  six  months  it  was  remedied,  or  to  a 
certain  extent  was  remedied  ;  but  that  after  that  again 
it  was  as  bad  as  ever.    He  further  stated  that  this 
nuisance  comes  partly  from  the  chimneys  and  partly 
from  the  body  of  the  works  or  the  lower  part  of  the 
works.    Your  Lordship  when  examining  one  of  the 
former  witnesses  asked  him,  "  Do  you  pretend  to  say 
that  those  gentlemen  have  told  us  untruths  ?"  I  do 
not  pretend  to  say  that  any  gentleman  would  tell 
wilfully  a  falsehood,  but  I  believe  that  many  gentle- 
men ai-e  misled  by  their  feelings  in  this  matter. 

11.419.  "You  mean  by  their  sensations? — By  their 
sensations  in  the  first  place,  and  surely  as  there  are 
optical  delusions,  so  there  are  other  delusions  of  a 
similar  kind.  I  do  not  know  whether  we  may  call 
them  odorific  delusions  or  not.  What  I  want  to  point 
out;  is  this.  We  have,  and  I  have  said  it  in  my  evidence 
in  chief,  so  far  as  the  escape  of  noxious  vapours  is 
concerned,  those  vapoui's  under  the  old  Alkali  Act, 
hydrochloric  acid  and  all  acid  gases,  done  everything 
in  our  power  to  prevent  their  escape.  I  undertake  to 
say  that  the  alkali  inspector  will  tell  you  that  whenever 
he  has  been  at  our  works  he  has  found  that  we  have 
worked  well  within  the  Alkali  Act.  I  also  maintain, 
that  as  we  have  been  at  Flint  for  20  years,  if  we  had 
allowed  any  quantity  of  noxious  vapours  to  pass 
tlu'ough  our  chimneys,  we  should  have  experienced 
the  effect  of  them  upon  the  vegetation  in  the  immediate 
neighbourhood  of  Flint. 

11.420.  Is  it  tnie  that  the  hedges  are  largely  des- 
troyed about  Flint  ? — It  is  not  true  that  the  hedges 
are  largely  destroyed.  In  fact  there  are  no  hedges 
that  I  know  are  destroyed  at  all,  because  there  are  no 
hedges  in  the  immediate  neighbourhood  of  the  works. 
Going  up  to  Cornist  there  are  a  number  of  hedges, 
and  the  vegetation  there  is  perfect.  There  is  not  the 
slightest  trace  of  destruction.  There  are  no  hedges 
immediately  dov^n  on  the  railway,  and  therefore 
people  passing  there  may  not  see  hedges. 

11.421.  The  last  witness  stated  that  the  hedges 
were  very  largely  destroyed,  and  presented  the  same 
appearance  as  those  about  Widnes  ?— I  suppose  he 
notices  the  country  by  passing  on  the  raihvay.  If  he 
will  do  me  the  favour  to  come  over,  I  will  drive  him 
all  over  Flint  and  all  over  the  neighbourhood,  and 
I  think  he  will  come  back  to  this  Commission  and 
say  that  what  he  had  said  was  under  a  misapprehen- 
sion. But  I  venture  to  say  that  as  far  as  those 
vapours  which  go  through  our  chimneys  are  con- 
cerned, I  maintain  that  we  can  prove  absolutely  that 
there  is  no  quantity  escaping  that  could  possilDly  do 
any  injury  whatever,  except  a  quantity  of  sulphurous 
acid  or  sulphuric  acid  escaping  from  the  combustion 
of  the  coal.  Of  that  I  think  we  shall  be  able  to  satisfy 
any  chemical  member  of  this  Commission.  But  those 
gentlemen  say  that  this  nuisance  instead  of  diminishing 
has  been  increasing.  If  a  nuisance  increases  instead 
of  diminishes  as  you  apply  remedial  measures,  it  cer- 
tainly looks  like  as  if  the  source  of  the  nuisance  was 
not  properly  traced.     I  think  that  you  will  all  be 
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satisfied  that  this  nuisance,  of  which  the  greatest  com-    e.  Muspratt, 
plaint  is  made  as  regards  the  annoyance,  arises  from  Esq. 
the  sulphuretted   hydrfigen,  and  that   sulphuretted  — — 
hydi-ogen  comes  from  the  waste  heaps.    We  deposit       April  1877 
our  waste  on  the  west  side  of  Flint,  formerly  we  used 
to  run  the  acid  away,  and  at  that  time  there  is  no 
doubt  there  was  a  considerable  annoyance  from  our 
waste  heaps,  which  we  experienced  in  Flint  itself.  I 
also  maintain,  and  I  think  that  any  of  the  inhabitants 
of  Flint  would  say  the  same,  that  as  far  as  any  nui- 
sance arises  from  our  waste  heaps  in  Flint  itself,  that 
nuisance  if  it  is  not  absolutely  remedied,  is  very  nearly 
so.    The  reason  why  it  is  remedied  is  that  we  do  not 
now  run  the  hydrochloric  acid  into  the  river.  We  do  not 
run  the  acid  away  now.    But  there  is  a  work  which 
the  vicar  of  Neston  does  not  seem  to  be  aware  of,  and 
which  Admiral  Hornby  did  not  seem  to  be  aware  of, 
and  which  Dr.  Russell  does  not  seem  to  be  aware  of, 
because  they  have  only  spoken  of  our  works  and 
of  another  works  at  Connah's  Quay.    Just  above  our 
works,  about  three-quarters  of  a  mile,  there  is  another 
alkali  works  at  Pentre  ;  they  also  deposit  their  waste 
there,  and  it  is  very  possible  (I  do  not  say  this  abso- 
lutely because  I  want  to  trace  the  nuisance)  that  the 
drainage  from  those  waste  heaps  may  come  in  contact 
with  the  acid  which  they  do  rim  away,  and  which  they 
now  run  away  owing  to  the  particular  state  of  the 
alkali  trade,  which  does  not  allow  their  profitably 
using  it.    They  now  run  the  whole  of  that  acid  away, 
which  they  did  not  do  before.    That  acid  comes  in 
contact  with  the  drainage  of  the  Avaste  heaps,  and 
there  is  a  very  large  evolution  of  sulphuretted  hydrogen, 
that  would  be  carried  out  into  the  stream  which  you 
will  observe  upon  the  map  just  in  front  of  our  works. 
Now,  if  that  is  the  case,  it  is  perfectly  certain  that 
when  the  wind  was  blowing  from  our  works  towards 
Neston,  it  would  carry  with   it  the  sulphuretted 
hydrogen  which  was  generated  by  the  contact  of  that 
acid  with  the  waste  heaps  from  there. 

11.422.  Are  those  Messrs.  Smith  and  Mawdsley's 
works  ? — Yes.  I  may  also  state  that  frona  those 
works  at  times,  we  have  a  very  considerable  smell  of 
sulphuretted  hydrogen  from  them.  There  are  also 
those  works  at  Connah's  Quay,  where  they  do  exactly 
the  same  thing.  They  run  away  the  acid,  and  they 
deposit  their  waste,  and  those  two  coming  in  contact, 
1  believe,  give  rise  to  that  sulphuretted  hydrogen. 
But  there  is  another  works,  which  you  have  not  heard 
of,  and  which,  I  believe,  most  of  you  Avill  think  never 
emit  noxious  vapours,  that  is,  paper  works.  There 
is  a  paper  works  at  Pentre,  a  little  higher  on  the  other 
side  of  Pentre,  near  Rockley.  I  think  it  is  called 
Ledbrook.  Those  paper  works  at  times  evolve  a  most 
noxious  vapour,  more  sickening  even  than  the  smell 
of  the  waste  heaps  themselves,  and  that  is  saying  a 
great  deal, 

11.423.  (Viscount  Midleton.)  Of  what  character? 
— Nauseating,  just  of  the  character  that  those  gentle- 
men have  described.  I  have  stated  the  facts  of  the 
case,  and  I  will  leave  the  Commission,  of  course,  to 
draw  their  conclusions  as  to  the  source  of  those  very 
noxious  gases.  But  I  have  to  remark  upon  one  or 
two  points  that  were  stated  by  those  gentlemen.  They 
stated  that  the  smell  on  Sundays  was  worse.  As  a 
matter  of  fact,  Ave  do  not  work  on  Sundays.  The 
Commission  ought  also  to  bear  in  mind  that  above 
Flint,  at  Bagillt,  there  are  lead  works,  and  there  are 
spelter  works,  and  that  the  whole  of  this  country  is  a 
coalfield,  and  that  works  of  all  kinds  will  continue  to 
increase  on  the  banks  of  the  Dee,  and  I  am  afraid 
that  whatever  legislation  may  take  place,  the  land  at 
Neston  and  the  surrounding  neighbourhood  will  not 
be  considered  very  desirable  as  a  residence  on  account 
of  the  gradual  increase  of  works.  The  works  are  in- 
creasing generally,  and  the  statement  is  that  the  evil 
is  increasing  ;  but  I  maintain  that  our  works,  as  far 
as  any  nuisance  comes  from  them,  and  I  am  not  pre- 
pared to  deny  that  some  little  nuisance  may  come  at 
times  from  particular  portions  of  the  works,  but  that 
nuisance  is  less,  a  great  deal,  than  it  was  formerly.  I 
conclude  that  as  those  complaints  point  to  an  increase 
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of  the  nuisance,  the  nuisance,  if  any,  cannot  be 
properly  traced  to  any  noxious  gases  from  our  works. 

11.424.  You  had  works  elsewhere  I  think  before 
you  came  here  ? — Yes,  before  we  came  to  Flint. 

11.425.  Those  works  were  objected  to  were  they 
not  ? — Yes,  that  was  before  the  Alkali  Act  of  1 863. 

11.426.  But  Avere  they  removed  in  consequence  of 
the  objections  that  were  made  to  them  ? — They  were 
removed  in  consequence  of  litigation,  because  we  found 
it  cheaper  to  remove  the  whole  works. 

11.427.  With  regard  to  sulphuretted  hydrogen, 
that  would  do  no  harm  to  vegetation,  would  it  ? — No, 
I  believe  not. 

11.428.  It  merely  produces  a  nasty  smell  ? — That 
is  all. 

11.429.  And  therefore  any  damage  done  to  vegeta- 
tion would  not  be  accounted  for  by  the  escape  of 
sulphuretted  hydrogen  ? — No,  and  I  am  prepared  to 
maintain  further  that  any  damage  to  vegetation  is 
not  done  by  our  works. 

11.430.  What  I  want  to  understand  is  that  any 
damage  which  is  done  to  vegetation  could  not  be 
caused  by  the  simple  escape  of  sulphuretted  hydrogen  ? 
—No. 

11.431.  What  do  you  do  with  this  acid  waste  which 
you  used  to  run  into  the  river  ? — We  use  all  our  acid 
for  the  production  of  bleaching  powder. 

11.432.  There  is  nothing,  is  there,  to  prevent  other 
works  from  following  your  example  ? — Certainly  not ; 
and  the  alkali  manufacturers  have  recommended  it  to 
be  generally  applied. 

11.433.  Do  you  use  any  process  for  withdrawing 
the  sulphur  from  your  sulphur  waste  ? — I  have  told 


the  Commission  before  what  we  have  done  in  that 
respect. 

11.434.  {Mr.  Wilbraham  Egerton^  How  do  you 
account  then  for  the  damage  done  to  vegetation  on 
the  other  side  at  Neston  ? — I  do  not  think  that  you 
have  sufficient  evidence  upon  that  point.  Admiral 
Hornby  stated  that  there  was  damage  at  Burton. 
I  think  it  is  possible  at  times.  I  would  not  like  to 
say  positively  where  I  (bought  that  damage  came 
from. 

11.435.  You  have  tried,  as  far  as  I  undersland,  to 
throw  the  responsibility  of  what  has  been  stated  about 
the  gases  coming  over  upon  some  other  works — Smith 
and  Mawdsley's  ? — I  especially  referred  to  complaints 
of  noxious  smells,  that  is  to  sulphuretted  hydrogen. 
As  to  damage  generally,  I  state  this,  that  any  noxious 
vapours  that  produce  damage  to  trees  or  vegetation  at 
such  distances  as  those  are  from  our  works,  must 
possibly  come  either  from  spelter  works  or  from  lead 
works,  or  from  badly  conducted  chemical  works  much 
nearer. 

11.436.  Which  is  the  badly  conducted  chemical 
works  that  you  allude  to  ? — J  do  not  wish  to  accuse 
any  one.  I  could  point  them  out  to  you,  if  it  were 
necessary. 

11.437.  What  works  are  the  other  ones  that  you 
have  mentioned  ? — At  Connah's  Quay,  much  nearer 
to  Burton  ;  they  are  about  two  and  a  half  miles  from 
Burton. 

11.438.  What  distance  would  they  be  from  Neston  ? 
— The  Connah's  Quay  Works  would  be  the  same  dis- 
tance from  Neston  as  ours,  but  the  Bagillt  Spelter 
Works  are  quite  as  near  to  Neston  as  ours. 


The  witness  withdrew. 


Adjourned. 


Wednesday  2d  May  1877. 


Present  : 

The  Right  Hon.  LORD  ABERDARE  in  the  Chair. 


H.  H.  Vivian, 
Esq.,  M.P. 

2  May  1877. 


The  Right  Hon.  Earl  Percy,  M.P. 
The  Right  Hon.  Viscount  Midleton. 
The  Hon.  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 
F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 


H.  E.  Roscoe,  Esq.,  F.R.S. 

A.  W.  Williamson,  Esq.,  F.R.S. 

Admii-al  W.  W.  Hornby. 

Gerald  A.  R.  Fitzgerald,  Esq.,  Secretary. 


Henry  Hussey  Vivian,  Esq.,  M.P.,  further  examined. 


11,439.  (  Chairman^  When  your  examination  closed 
on  the  last  occasion,  you  were  giving  the  Commis- 
sioners an  account  of  the  state  of  the  copper  trade  ; 
have  you  any  addition  to  make  to  that  portion  of  your 
evidence  ? — My  evidence  tended  to  show  that  the 
copper  trade  in  the  United  Kingdom  is  at  this  moment 
in  a  very  depressed  condition.  I  showed  that  the 
quantity  of  copper  ore  now  being  smelted  does  not 
exceed  one  third  of  that  which  was  smelted  in  1856  ; 
and  I  also  showed  that  the  price  of  copper  is  now 
extremely  low.  The  result  of  the  statement  which  I 
then  made  was,  that  from  the  smallness  of  the  smelting, 
the  cost  of  smelting  has  very  largely  increased  ;  and  in 
consequence  of  that,  and  of  the  diminished  amount  of 
ore  which  we  have  to  smelt,  the  trade  is  in  the  very 
worst  condition  that  I  have  known  it  during  a  period 
of  35  years.  Under  those  circumstances,  I  think  that 
you  must  be  extremely  careful  how  you  do  anything 
calculated  in  any  way  to  put  the  trade  under  greater 
disadvantages  than  at  present  exist.  That,  certainly, 
is  my  own  feeling  very  strongly ;  and  I  should  also 
feel  that  if  legislative  difficulties  and  disabilities  were 
cast  upon  that  trade,  I  should  be  placed  under  further 
and  very  great  disadvantages  in  endeavouring  to  carry 
it  on.  I  believe  that  the  last  straw  may  be  very  easily 
applied  to  the  copper  trade  ;  if  you  are  not  extremely 
careful  in  any  legislation  which  you  may  recommend, 


you  may  put  an  end  to  the  copper  trade  of  this  country 
altogether.  At  present,  and  for  some  time  jDast,  it  has 
been  an  unprofitable  trade,  and  I  cannot  conceive 
that  anyone  would  feel  justified  in  going  to  such  a 
large  outlay  as  we  went  to  in  more  prosperous  times, 
for  the  purpose  of  carrying  out  any  such  scheme  as 
that  which  I  have  detailed  to  the  Commission.  I 
may  say  that  in  our  district  I  individually  see  no 
necessity  whatever  for  any  legislative  enactment;  our 
district  has  adapted  itself  to  the  manufactures  which 
are  carried  on  in  it.  The  copper  trade  has  existed  in 
South  Wales  for  nearly  300  years.  The  first  works 
were  established  on  the  Neath  river  in  the  reign  of 
Queen  Elizabeth,  about  the  year  1583  ;  and  I  have  no 
hesitation  in  saying  that  the  prosperity  of  the  district 
has  mainly  depended  upon  (he  copper  works  which 
have  been  carried  on  within  it.  I  also  have  no  hesi- 
tation in  saying  that  no  substantial  damage  is  done  to 
anyone  by  the  vapours  which  arise  from  the  copper 
smelting  of  the  South  Wales  District.  I  was  born 
there,  and  I  have  lived  in  it  all  my  life,  and  I  cannot 
say  that  I  am  sensible  that  any  damage  whatsoever 
occurs  to  any  one  from  the  carrying  on  of  copper 
smelting  in  our  neighbourhood.  The  position  of  the 
works  at  Swansea  is  such  that  the  vapours  arising 
from  them  are  carried  over  a  mountain  which  could 
have  been  of  very  little  value  at  any  time.    The  vege- 
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tation  on  that  mountain  immediately  adjoining  the 
■works  has  been  destroyed,  but  that  mountain  belongs 
to  Messrs.  Williams,  Foster,  and  Co.,  and  ourselves, 
— at  least  the  largest  portion  of  it, — and  we,  certainly, 
do  not  complain  of  our  own  smoke.  The  prevailing 
wind  is  from  the  westward,  and  the  mountain  lies 
to  the  eastward  of  us.  Some  years  ago,  I  had  the 
curiosity  to  walk,  after  the  smoke,  across  that  mountain, 
and  I  found  that  up  to  the  ridge,  which  extends  perhaps 
a  mile  or  a  mile  and  a  half,  the  vegetation  was  almost 
entirely  destroyed ;  but  the  moment  I  crossed  the  ridge, 
vegetation  showed  itself,  and  within  a  very  short  dis- 
tance I  found  cottage  gardens  with  vegetables  growing 
in  them ;  if  there  had  not  been  a  marsh  beyond,  I 
believe  I  should  have  found  the  evidences  of  agri- 
cultural prosperity.  On  the  other  side  of  that  marsh 
is  an  agricultural  district.  I  do  not  know  exactly 
what  width  that  marsh  maybe;  it  may  be  a  mile. 
Then  comes  an  agricultural  district  which,  I  believe,  is 
wholly  uninjured  by  the  smoke  from  our  large  works. 

11,440.  Whereabouts   is  that?  —  That  is  called 
Coed  Frank.   Mr.  Grenfell  is  now  in  the  room,  and 
he  knows  that  district  well.   It  is  so  situated  as  to  be 
in  line  with  the  drift  of  the  smoke  of  our  works,  at  a 
distance,  I  suppose,  of  something  like  two  miles  and 
a  half,  and  I  am  not  aware  that  any  substantial  damage 
occurs  to  that  district,  although  the  smoke  from  the 
largest  copper  works  in  the  world  is  constantly  going 
in  lhat  direction.    On  the  other  side  of  Coed  Frank, 
which  is  a  plateau  between  Neath  and  Swansea,  two 
other  great  copper  Avorks  exist,  the  Mines  Koyal  and 
the  Crown  Copper  Works  ;  the  latter  are  now  not 
working,  but  they  were  working  for  many  years  ;  and 
the  Mines  Royal  are  still  working,  being  the  works  of 
Messrs,  Williams,  Foster,  and  Company  ;  they  are 
immediately  adjoining  that  district  ;  I  think  they  are 
within  a  mile  of  it ;  they  lies  to  the  eastwai-d  of  the 
district  which  I  speak  of.    So  that,  in  point  of  fact, 
from  whatever  quarter  the  wind  conies,  that  district 
must  receive  more  or  less  copper  smoke.    For  four 
days  out  of  five  they  receive  it  from  our  works  and 
the  works  in  the  Swansea  Valley,  and  on  the  fifth 
day  they  receive  it  from  the  Neath  Valley,  either 
easterly  or  westerly.     I  am   not  aware  that  any 
damage  is  done  to  that  district,  beyond  the  immediate 
neighbourhood  of  the  works.    I  may  also  mention 
that  there  are  two  other  v/orks  at  a  jjlace  called  Red 
Jacket,  which  lies  to  tlie  soutli  of  it.    In  point  of 
fact,  it  has  works  all  round  it,  except  on  the  north  ; 
still  I  am  not  aware  that  any  substantial  damage  is 
done.    I  may  say,  generally,  that  the  conditions  of 
our  district  have  adapted  themselves  to  the  carrying- 
on  of  this  trade  ;  and  that  so  fur  as  I  know,  except 
in  the  immediate  vicinity  of  the  works,  within  half 
a  mile  or  a  mile,  no  damage  is  done.    Now,  I  may 
mention  that  I  reside  within  two  miles  and  a  half  of 
the  tops  of  our  stacks,  and  I  will  challenge  any 
district  in  England  to  show  better  vegetation  than 
we  have  where  I  live.    I  can  show  the  most  tender 
and  rarest  conifers  which  exist  in  this  country,  and 
probably  larger  than  any  in  England,  except  at  Drop- 
more.    I  should  be  very  happy  if  the  Commissioners 
would,  and  I  think  they  ought  to  come  to  that  district 
and  examine  tiie  conditions  themselves,  to  show  them 
exactly  what  the  state  of  things  is,  and  they  will  then 
see  the  truth  of  what  I  have  now  been  mentioning. 
I  will  walk  over  the  whole  district  with  them,  and 
show  them  exactly  what  the  effect  is.    It  has  interested 
n:c  very  much;  I  mean  the  exact  influence  that  the 
works  have,  and  the  influence  which  they  have  not 
upon  the  district.    I  may  also  instance  the  case  of  the 
promontory  of  Gowcr.    I  do  not  know  whether  the 
members  of  the  Commission  have  the  geography  of 
that  part  of  the  world  sufficiently  in  their  minds  to 
remember  the  exact  position  of  the  promontory  of 
Gower,  but  I  have  brought  a  map  Avith  me  {handing 
in  the.  same).     This  is  the  promontory  of  Gower 
{pointing  to  tlie  map) ;  the  copiier  works  of  the  Swansea 
Valley,  wliich  are  by  far  the  Inrgost,  arc  hci'e  {pointing 
ilicm  out) ;  and  the  Llanelly  !ind  Tcmlu-ay  works 
are  here  {(Icscribiiig).     It  will  be  seen,  therefore, 
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that  if  the  wind  blows  from  the  north  or  north-west,  //.  h.  Vivian, 
the  smoke  from  the  Llanelly  works  is  brought  across     Esq.,  M.P. 

on  to  the  whole  of  this  district  {describing)  ;  it  first   

touches  the  land  after  passing  the  estuary  of  the    2  May  1877. 

Bury  river,  at  about  a  mile  and  a  half    or  two  " 

miles  from  the  works  ;  the  Avind   from  the  north 

brings  the  smoke  of  the  Llanelly  district  directly 

on  to  this  ground  {pointing  to  the  map).    I  have 

several  farms  Avithin  four  miles  or  four  miles  and 

a  half,  and  from  that  to  six  miles,  and  also  here 

{pointing  to  the  map)  is  some  of  my  property.  I 

have  a  considerable  amount  of  property  here  {pointing 

to  the  map),  Avithin  from  four  to  six  miles  of  the  tops 

of  the  Llanelly  stacks.    Those  stacks  are  very  lofty, 

and  I  have  never  heard  and  never  seen,  and  I  am 

constantly  in  that  district,  a  particle  of  smoke  to  my 

knowledge  from  the  Llanelly   district  coming  over 

GoAver  ;  nor  have  I  ever  heard  a  suggestion  by  any 

one  that  the  smoke  from  Llanelly  causes  the  slightest 

damage  in  that  agricultural  district,  for  this  {pointing 

to  the  map)  is  purely  an  agricultural  district.  Again, 

I  am  not  aAvare  that  the  smoke  from  our  Avorks  here 

{pointing  to  the  map),  when  the  wind  is.  from  the 

east,  produces  the  slightest  effect  upon  the  land  in 

this  district  {describing).    I  have  never  received  the 

slightest  complaint,  and  I  liaA^e  never  hea^rd  any  one 

suggest  for  an  instant  that  the  smoke  does  any  damage. 

That,  I  think,  shows  that  although  the  smoke  may 

do  damage  in  the  immediate  vicinity  of  the  Avorks,  it 

does  none  Avhen  you  get  beyond  say  from  two  to 

three  miles.    I  am  not  prepared  to  say  that  there  is 

no  evidence,  but  T  do  not  knoAV  of  any,  of  its  doing 

damage  beyond  the  immediate  vicinity  of  the  works, 

but  I  certainly  am  confident  in  saying  that  it  does  no 

damage  at  such  a  distance  as  I  have  noAv  spoken  of, 

and  I  should  certainly  have  heard  complaints  if  there 

had  been  any  cause  for  them ;  if  a  rabbit  shows  its 

nose  I  immediately  hear  of  it,  but  smoke  has  never 

been  raiggested  to  me.    Then  comes  the  question  of 

its  influence  upon  health.    Now  my  own  opinion  is, 

and  I  think  it  Avill  be  borne  out  by  facts,  that  copper 

smoke  is  not  in  the  slightest  degree  injm-ious  to 

health.    I  have  looked  into  the  death  rate,  and  I  find 

that  the  average  of  the  50  tOAvn  districts  of  England 

is  23"5  per  1,000.    Noav  the  death  rate  in  Swansea 

in  1871  Avas  22-2  per  1,000;  in  1872  it  Avas  21-3  per 

1,000;  in  1873  it  was  23-6  per  1,000;  and  in  1874 

it  Avas  28'8  per  1000;  there  was  a  great  outbreak  of 

fever  Avhich  caused  that  difference.     The  mean  of 

Swansea  from  1865  to  1874  corresponded,  as  nearly  as 

possible  Avith  the  average  of  50  toAvn  districts  of 

England  ;  it  Avas  23*8  against  23*5,  that  includes  that 

bad  year  1874.    In  1875  the  average  death  rate  of 

Swansea  Avas  23,  and  in  Merthyr  Tydfll  the  mean  for 

the  same  period  was  27"1.    Then  I  co  further:  there 

are  tAvo  districts  of  Swansea,  St.  John's  and  Cla-se, 

which  are  more  exposed  to  smoke  than  any  others  ; 

they  are  separately  stated.    There  is  another  district, 

St.  Thomas's,  also  much  exjiosed  to  smoke,  Avhich  is 

not  separated  in  the  report  of  the  local  officer  of 

health.  I  take  these  tAvo  because  they  are  separated. 

Our  works  are  situated  in  the  small  parish  of  St.  John's  ; 

the  tAA'O  districts  of  St.  John's  and  Clase  are  separately 

given  in  the  return  of  the  officer  of  health  for  SAvansea, 

stand  for  the  five  years  Avhich  I  haA-e  given,  from  18(->9 

to  1874,  at  20-37,  against  a  mean  of  23-8.  Therefore 

the  mortality  in  the  districts  Avhich  are  exposed  to 

copper  smoke  is  3  per  1,000  nearly  less  than  the 

general  average  of  SAvansea.  Then  I  go  still  further. 

The  parish  of  St.  John's  is  a  small  parish  close  to  all 

the  great  AVorks,  and  the  mean  deatJi  rate  for  St.  John's 

in  1875  Avas  only  19  per  1,000. 

11,441.  It  follows  from  that,  I  suppose,  that  in  a 
very  bad  year  it  is  likely  to  be  unusually  Ioav  ? — That  I 
do  not  know.  I  find  that  the  mean  in  St.  John's  and 
Clase  in  the  five  yeai'sfrom  1869  to  1873  inclusive  AA^as 
only  18-87  against  an  aA-erage  mean  of  23-8.  I  think 
it  is  perfectly  plain  from  those  figures,  if  anything 
can  be  plain,  that  copper  smoke  is  not  unhealthy, 
the  death  rate  within  its  influence  being  very  Ioav. 
Certainly  during  the  visitations  of  cholera  we  luxAC 
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MINUTES  or  EVIDENCE  TAKEN  BEFORE  THE 


H.  H.  Vivian,  been  remarkably  exempt,  although  our  works  in  the 
Esq.,  M.P.     neighbourhood  of  Margam,  which  is  10  or  11  miles 

  away,  during  the  first  visitation  suffered  severely,  but 

2 'May  187  >■  certainly  in  the  Swansea  district  during  the  various 
visitations  of  cholera,  the  vicinity  of  the  copper  works 
has  been  remarkably  exempt.  I  have  been  told  that 
there  is  no  better  prophylactic  than  dilute  sulphuric 
acid,  and  in  order  to  pi"event  cholera  infection 
during  the  last  outbreak  of  cholera,  it  was  used  largely 
in  our  works.  I  caused  sulphuric  acid  diluted,  so  as 
to  taste  like  lemonade,  to  be  taken  by  the  men,  and 
it  was  attended  with  the  very  best  possible  result. 
Now  with  regard  to  legislation,  I  have  already  said 
that  our  trade  is  in  a  very  bad  condition,  and  I  think 
that  legislation  in  regard  to  it  would  be  extremely 
dangerous.  If  you  desire  to  legislate,  if  you  find  it 
necessary  to  do  so,  do  so  for  such  districts  only  as 
require  such  a  law  to  be  applied  to  them, — pass  such  a 
law  as  that  which  has  been  passed  in  regard  to  smoke 
from  ordinary  furnaces,  which  permits  any  district  to 
adopt  it  if  it  finds  it  is  necessary  that  it  should  do  so. 
I  can  perfectly  well  understand  that  if  copper  works 
were  placed  in  the  middle  of  an  agricultural  district, 
those  immediately  adjoining  those  copper  works  might 
find  damage  arise  from  them.  Such  a  thing  is  quite 
possible,  and  I  think  it  would  be  unfair  upon  neigh- 
bouring proprietors  ;  they  have  the  ordinary  recourse 
of  law  open  to  them,  however,  and  for  my  own  part 
I  must  confess  that  I  think  legislation  in  respect  of 
manufactures  is  extremely  dangerous.  I  am  one  of 
those  who  beheve  that  a  good  deal  of  the  present 
frightful  condition  of  trade  in  this  country  is  due  to 
the  legislation  of  the  last  20  or  30  years.  I  think 
that  the  various  disabilities  under  which  the  legislature 
has  placed  the  great  trades,  and  especially  the  passing 
of  the  Limited  Liability  Act,  have  caused  serious 
damage  to  our  manufactures  and  our  commerce  ;  and 
I  really  must  protest  against  the  necessity  of  any 
legislation  in  regard  to  the  trade  in  which  I  am  en- 
gaged. I  have  already  shown  that  I  cannot  do  so 
from  any  selfish  motives.  We  have  done  our  best  to 
carry  out  all  possible  improvements  in  our  works,  and 
have  gone  to  very  great  expense  in  the  attempt.  Of 
course  no  legislation  can  touch  us ;  it  is  quite  plain, 
unless  you  can  show  that  the  condensation  of  smoke 
can  be  carried  beyond  the  point  that  we  have  carried 
it,  no  legislation  can  possibly  affect  us.  Speaking 
simply  in  the  interests  of  the  trade  generally  in  our 
district,  certainly  legislation  is  wholly  uncalled  for. 
Again  in  the  case  of  such  districts  as  those  of  North- 
umberland, where  lead  works  exist  in  the  midst  of 
barren  moors,  and  where  the  smoke  is  carried  up 
through  flues  miles  long  to  the  top  of  barren  moun- 
tains, to  legislate  for  them  and  pass  any  law  com- 
pelling them  to  condense  their  sulphurous  acid  gas 
would  be  monstrous,  as  it  seems  to  me.  So  again 
in  our  district  where  all  the  conditions,  as  I  have 
said  before,  have  adapted  themselves  to  the  carrying 
on  of  these  special  manufactures,  I  believe  if  any 
stringent  legislation  was  passed  imposing  upon  us  any 
disabilities  and  liabilities  whatsoever,  it  would  be  a 
very  serious  blow  to  the  copper  trade,  which  is  a 
struggling  trade  scarcely  able  to  maintain  itself  under 
its  present  free  conditions.  I  need  not  say  that  there 
is  and  mast  be  a  great  dislike  on  the  part  of  any 
manufacturer  to  have  inspectors  running  over  his 
works  with  power  to  go  where  they  please  and  spy 
into  everything  they  like.  I  for  one,  as  a  free  English- 
man, object  to  that  on  principle  to  the  gi'eatest  degree. 

1 1 ,442.  With  regard  to  that  last  observation,  I  may 
say  that  the  Commissionei's  will  be  very  glad  to  hear 
what  you  have  to  say,  because  a  great  number  of 
manufacturers  have  earnestly  implored  us  to  recom- 
mend Government  inspection  to  be  applied  to  them, 
and  to  do  away  with  local  inspection.  They  say  that 
being  conscious  of  doing  their  best,  they  would  in- 
finitely prefer  to  be  inspected  by  skilled  persons 
rather  than  by  persons  who,  although  fit  generally  for 
their  duties,  are  commonly  incapable  of  judging  as  to 
the  completeness  of  the  arrangements  for  a  particular 
manufacture.    Does  that  argument  appear  to  you  to 


carry  no  weight  with  it? — None  whatever.  No  one 
has  a  right  to  come  into  our  works.  I  want  no  one 
to  come  into  our  works  unless  I  choose  to  allow  him. 

11.443.  {Mr.  Stevenson.)  Referring  to  your  answer 
to  question  10,910,  you  say  that  "  the  result  has  been 
"  from  first  to  last,  that  our  acid  has  cost  us  45.  1\d. 
"  per  ton  more  than  if  it  had  been  made  in  the 
"  ordinaiy  way  ?  " — Yes. 

11.444.  What  do  you  reckon  the  cost  of  nitre  in 
the  ordinary  way  ? — W  e  made  up  an  estimate  of  the  cost 
of  sulphuric  acid  produced  in  the  ordinary  manner  ; 
it  was  based  on  the  long  experience  of  Mr.  Parnell, 
and  also  from  data  which  I  got  at  the  time  we 
started  our  works.  I  have  not  got  the  figures  by 
me,  but  it  was  made  carefully  and  impartially  upon 
the  best  information  I  could  get  as  to  the  cost  of 
making  sulphuric  acid  by  the  ordinary  process.  We 
have  constantly  varied  it,  according  to  the  market 
value  of  sulphur,  and  the  result  which  I  have  given 
is  the  result  of  experience  extending  over  a  great 
many  years — 10  years, 

11.445.  Your  estimate  was  founded  upon  the  ex- 
perience of  other  manufacturers  who  used  the  ordinary 
methods  ? — Yes  ;  we  have  had  no  experience  ourselves 
of  the  ordinary  method  alone. 

11.446.  Do  you  know  what  quantity  of  nitre, 
which  is  a  very  important  item,  you  assumed  was 
required  for  one  ton  of  oil  of  vitriol  ? — No,  I  do  not, 
but  I  have  no  doubt  that  the  quantity  taken  was 
correct  at  the  time,  I  took  pains  to  ascertain  it,  and 
I  think  that  Mr.  Huntley,  of  Messrs.  Muspratt's,  gave 
me  data  as  well  as  Mr.  Parnell ;  and  he,  I  believe, 
was  quite  capable  of  determining  what  ought  to  be 
the  conditions  of  sulphuric  acid  making. 

11.447.  You  say,  "Our  consumption  of  nitre  for 
"  this  year  up  to  the  present  time  is  4-53  upon  our 
"  oil  of  vitriol?"— Yes. 

11.448.  That  seems  to  be  about  three  times  as 
much  as  by  the  ordinary  mode  of  manufacture  ? — 
That  is  using  the  Gay-Lussac,  but  we  have  not  to 
bear  the  expense  which  attaches  to  the  Gay-Lussac. 

11.449.  That  is  true,  but  I  think  that  the  expe- 
rience of  the  trade  is  that  it  is  very  well  worth  experi- 
ment ? — I  explained  on  a  former  occasion,  that  it  was 
impossible  for  us,  under  our  then  conditions,  to  make 
use  of  the  Glover  Tower.  We  tried  the  Gay-Lussac, 
and  we  found  that  the  expense  of  concentrating  the 
sulphuric  acid  was  so  great  that  it  was  not  worth 
using,  and  therefore  we  abandoned  the  Gay-Lussac. 
I  explained  that  we  were  not  able  to  apply  the  Glover 
Tower,  because  of  the  distance  of  our  burners  from 
the  chambers.  I  cannot  say  whether  the  Gersten- 
hofer  furnace  can  work  with  the  Glover  Tower;  I 
doubt  it,  because  the  draught  is  of  such  a  delicate 
nature  in  the  Gerstenhofer ;  but  I  may  now  say  that 
it  is  our  intention  to  work  with  kilns,  in  order  to 
obtain  the  advantage  of  the  Glover  Tower ;  and  I 
believe  that  by  that  means  we  shall  cheajaen  our  pro- 
duction of  acid,  and  we  shall  very  much  reduce  our  con- 
sumption of  nitre.  Since  I  last  gave  evidence  I  have 
had  experiments  tried  to  see  how  far  we  can  reduce  the 
amount  of  nitre  used,  and  I  have  a  letter  this  morning 
stating  that  for  the  last  week  we  have  worked  with 
3*4  instead  of  4"5 ;  that  makes  a  very  material  diffe- 
rence ;  but  such  things  are  very  deceptive, — sometimes 
they  work  for  a  certain  time  well,  and  then  all  of  a 
sudden,  for  some  reason  we  are  obliged  to  go  back  to 
the  former  figure.    T  can  state  only  what  has  occurred. 

11.450.  Am  I  to  understand  you  to  say  that  the 
extra  cost  of  4s.  1\d.  is  governed  by  the  4*53  ? — No ; 
at  the  commencement  our  consumption  of  nitre  was 
very  much  greater.  I  recollect  Avhen  we  first  began 
we  used  7  per  cent,  of  nitre,  and  I  recollect  that  a 
gentleman  who  was  then  engaged  to  conduct  the 
works  showed  me  by  abstruse  chemical  calculation 
that  it  was  utterly  impossible  to  reduce  it ;  but  we 
have  constantly  gone  on  reducing  the  niti'e. 

11.451.  If  you  could  reduce  your  4'53  to  the  best 
working  under  the  ordinary  process,  it  Avould  make  a 
difference  of  4s.  1\d.  of  profit  instead  of  4s.  l\d.  of 
loss  ? — Certainly,  beyond  all   question,  that  is  the 
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direction  in  vvhicli  we  are  experimenting.  We  have 
been  constantly  reducing  it,  and  we  have  a  weekly 
return  of  the  quantity  of  nitre  used.  We  are  con- 
stantly experimenting  in  order  to  reduce  it,  and  my 
return  this  week  is  only  3*4  instead  of  4'o,  and  I  hope 
we  shall  get  still  further. 

11.452.  You  know  that  the  result  of  your  endea- 
vours to  utilize  the  sulphurous  acid  from  copper  ore 
has  been  that  you  have  been  able  to  make  oil  of 
vitriol  with  40  per  cent,  of  sulphurous  acid  evolved, 
leaving  60  per  cent,  to  be  accounted  for  ? — Yes. 

11.453.  Can  you  tell  me  what  escapes  from  the 
coal ;  your  manager  said  that  you  consumed  1,200 
tons  a  week  ? — I  should  imagine  that  he  was  alluding 
only  to  the  copper  works,  I  think  we  consume  a  good 
deal  more  than  that  in  the  whole  in  our  mills  and 
other  works ;  I  fancy  that  he  was  alluding  to  his 
department  only. 

11.454.  At  what  figure  should  you  put  the  total 
consumption  ? — I  really  cannot  tell  you  off  hand. 

11.455.  Have  you  ascertained  what  quantity  of 
sulphur  you  burn  in  the  coal  ? — T  have  not  ascer- 
tained that ;  it  is  not  very  sulphurous  coal,  but  it  does 
contain  a  certain  amount  of  sulphur ;  I  do  not  know 
how  much,  but  not  much  ;  there  is  no  pyrites  visible 
in  the  coal  unless  you  examine  it  very  attentively. 

11.456.  A  great  deal  of  evidence  has  been  given 
showing  what  proportion  of  sulphur  escapes  into 
the  air  as  sulphurous  acid  from  coal  compai-ed  with 
that  escaping  from  chemical  operations  ? — I  apprehend 
that  whatever  pyrites  there  is  in  the  coal,  it  must 
give  off  its  equivalent,  but  it  has  never  concerned  us 
to  know  what  the  quantity  was.  I  do  not  think  there 
is  very  much  at  our  Swansea  works.  We  do  not  use 
coal  which  contains  a  large  amount  of  pyrites.  At 
our  Margam  "Works  one  of  the  coals  contains  a  good 
deal,  but  you  cannot  deal  with  the  gases  arising  from 
smelting  furnaces  so  far  as  I  know ;  I  know  of  no 
way.  I  have  already  given  evidence  with  regard  to 
that  point ;  I  have  stated  that,  so  far  as  the  smelting 
furnaces  are  concerned,  I  know  of  no  way  whatever 
of  dealing  with  gases  coming  from  them  ;  I  have  also 
shown  that  the  gases  are  veiy  dilute. 

11.457.  {Professor  Roscoe).  I  presume  then  that  it 
is  your  opinion,  if  the  minimum  quantity  of  nitre  is 
used,  that  a  copper  smelter  can  make  sulphuric  acid 
without  a  loss  at  any  rate  ? — I  should  be  very  sorry 
to  express  any  opinion  whatever,  because  I  have  been 
so  often  disappointed  ;  I  can  only  give  you  facts,  and 
they  are  before  you, — the  facts  with  regard  to  the 
whole  of  our  manufacture  of  sulphuric  acid  down 
to  this  time  ;  as  to  speculating  as  to  what  wiU  happen 
if  other  things  can  be  done,  I  must  altogether  decline 
to  do  so. 

11.458.  Do  you  object  to  legislation  so  far  as  copper 
works  are  concerned  which  do  not  condense  at  all  ? — 
I  have  already  spoken  to  that  point  ;  I  have  expressed 
the  strongest  possible  opinion  that  so  far  as  our 
district  is  concerned  there  is  no  necessity  for  legis- 
lation with  regard  to  the  copper  works  ;  if  such  a 
law  was  passed  as  was  passed  with  regard  to  ordinary 
coal  smoke  which  permeates  a  district,  and  people 
availed  themselves  of  that  legislation  in  case  of  need, 
then  of  course  the  danger  of  mischief  would  be  con- 
siderably modified  ;  but,  so  fiir  as  our  district  is  con- 
cerned, it  would  be  perfectly  monstrous  to  attempt  to 
legislate  for  us  when  nobody  wants  it. 

11.459.  Are  you  acquainted  with  the  district  of 
St.  Helen's  ? — Yes,  to  a  certain  extent, 

11.460.  There  are,  I  believe,  six  copper  works  in 
that  neighbourhood  ? — Yes. 

11.461.  We  understand  that  several  of  those  works 
do  not  condense  at  all,  although  some  do ;  one  or  two 
cannot  ;  in  such  a  district  would  the  amount  of  sul- 
phurous acid  escaping  from  copper  works  which  do 
not  condense,  damage  the  surrounding  district  ? — I 
directed  my  evidence  specially  to  that,  because  I  think 
in  our  district  you  can  ascertain  better  the  efliects  of 
copper  smoke  than  in  any  other  ;  that  was  the  object 
of  the  evidence  I  gave  at  the  commencement  in 
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regard  to  the  distance  over  which  the  effect  of  copper  H.  H.  Viman, 
smoke  was  felt.  .  Esq.,  M.F. 

11.462.  {Chairman.)  The  district  of  St.  Helen's,  if   

I  recollect  rightly,  is  on  rather  high  ground,  and  not    ^  ' 

dominated  by  any  higher   ground,  and  therefore  it 

is  extremely  favourable  to  the  spreading  of  vapours ; 

whatever  wind  might  blow,  the  ridge  to  the  east  of 

that — that  is  to  say,  to  which  the  smoke  generally 

travels — is  shut  off' from  the  rest  of  the  country  by  a 

bold  high  hill  ;  would  not  that  have  any  effect  upon 

the  distance  at  which  the  injurious  effects  of  these 

vapours  might  be  felt  ? — I  think  if  you  could  place 

copper  works  in  the  bottom  of  a  basin-shaped  district 

and  allow  the  vapours  to  impinge  upon  the  hills  all 

round,  you  would  have  a  very  admirable  arrangement 

for  the  condensation  of  vapours ;  I  think  there  is  no 

doubt  that  the  vapours  pouring  on  to  the  hill  side  are 

condensed  more  than  vapours  which  are  merely  given 

off  into  the  atmosphere ;  but  that  is  very  nearly  the 

position,  as  you  are  aware,  of  our  district  at  Swansea  ; 

and  to  that  I  attribute  the  very  slight  damage  which, 

so  far  as  I  am  aware,  is  done  to  the  immediate 

neighbourhood,  but  I  have  also  given  evidence  in 

regard  to  the  considerable  works  at  Llanelly  and 

Pembray. 

11.463.  This  map  seems  to  show  that  there  is  a 
considerable  ridge  lying  between  Llanelly  and  a 
certain  portion  of  the  land  that  you  have  pointed  out 
as  being  your  property  ;  is  that  ridge  high  enough  to 
produce  any  effect  ? — No.  It  shows  more  on  the 
map  a  great  deal  than  it  ought  to  do.  You  observe 
that  the  rise  of  ground  is  really  almost  insensible ; 
there  is  a  rise  of  ground  undoubtedly,  but  not  to  the 
extent  shown  on  the  map. 

1 1 .464.  To  what  extent  does  it  rise  above  the  sea  ? — 
A  portion  of  it  rises  gradually  from  the  estuary  of 
the  Bury  river  ;  another  portion  rises  more  rapidly. 

11.465.  Does  the  northern  portion  of  it  which  faces 
the  works  suffer  in  any  degree  more  than  the  portion 
which  is  turned  towards  the  south  ? — It  certainly 
does  not  suffer  more,  because  neither  suffers  at  all ;  nor 
have  I  ever  heard  that  this  district  {pointing  to  the 
map),  which  is  purely  an  agricultural  district,  suffers 
in  any  way  from  the  smoke  from  Llanelly. 

11.466.  On  one  side  of  your  work  there  is  a  very 
precipitous  hill,  and  on  the  other  side  there  is  rising 
ground  which  slopes  to  the  westward  of  your  works  ; 
to  what  extent  does  the  injury  from  the  smoke 
extend  ? — I  have  traced  it  on  the  townhill,  and  found 
that  that  portion  of  the  townhill  which  falls  towards 
the  works,  and  which  is  within  a  mile  or  half  a  mile 
of  the  works,  suffers ;  but  beyond  that,  on  the  top  of 
the  townhill,  I  never  could  trace  any  effect  from 
copper  smoke. 

11.467.  In  the  direction  of  Llangefelach  can  you 
trace  the  effects  of  the  smoke  ?— Yes  ;  I  believe  that 
that  portion  which  falls  towards  the  valley,  and  which 
is  perhaps  within  a  radius  of  a  mile  of  the  works, 
used  in  former  days  to  suffer,  before  those  works 
were  stopped  ;  those  works  in  the  neighbourhood  of 
Morristown  are  now  all  stopped. 

11.468.  Since  that  has  taken  place,  has  there  been 
any  improvement  in  the  vegetation  ? — No,  I  think 
not ;  I  have  four  or  five  farms  there  within  compara- 
tively a  short  distance, — say  two  miles  of  the  works 
in  the  neighbourhood  of  Morristown, — and  I  have 
never  heard  the  slightest  complaint  of  smoke  there  ; 
no  one  has  ever  suggested  it. 

11.469.  There  the  ground  is  very  much  more 
sloping,  and  there  is  not  the  same  protection  from  the 
natural  character  of  the  soil  as  there  is  to  the  east- 
ward?— I  think  that  the  first  slope  of  the  hill  for 
about  a  mile  may  suffer,  but  after  that  I  do  not  be- 
lieve that  the  effects  are  at  all  perceptible.  I  think 
the  best  case  in  our  neighbourhood  is  Llanelly  and 
Pembray.  There  they  have  very  high  stacks,  close 
to  the  water,  and  immediately  on  the  other  side,  and 
close  to  the  water  is  a  purely  agricultural  district. 

11.470.  What  is  the  breadth  of  the  water  there.? — 
It  is  about  two  miles. 

11.471.  {Professor  Roscoe.)  Is  there  any  method 
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H.  H.  Vivian,  of  condensation  applied  in  the  case  of  the  works  that 
Esq.,  M.P.     you   speak   of  now  ? — None  whatever,  except  high 

  stacks  and  flues.    It  is  two  miles  to  the  nearest  part 

2May^7.    of  the  shore. 

11.472.  I  tiiink  practically  you  are  the  only  firm 
using  the  Gerstenhofer.  Can  you  account  for  the  fact 
that  other  copper  smelters  have  not  taken  it  up  ? — 
No,  I  cannot  account  for  that. 

10.473.  I  believe  there  is  a  Siemens'  furnace  which 
is  employed  for  roasting  copper  ore  ? — I  have  never 
heard  of  it  being  used  for  copper  smelting. 

11.474.  T  am  told  that  it  is  used  in  St.  Helen's? — 
It  is  not  used  in  our  neighbourhood. 

ll,47''i.  That  would  probably  be  similar  to  the  one 
that  you  referred  to  as  being  worked  by  Messrs.  Lam- 
bert ?— No. 

11.476.  It  is  a  close  furnace  worked  by  a  gene- 
rator, a  mufiled  fm-nace  ? — It  would  be  only  applied 
to  calcining,  I  suppose,  although  calcining  does  not 
at  all  require  the  heat  which  is  ordinarily  produced 
in  Siemens'  furnaces.  I  should  imagine  that  a  muffle 
furnace  worked  with  Siemens'  apparatus  would  be 
destroyed  very  quickly  indeed,  because  the  heat  is  so 
very  strong. 

11.477.  Still  that  might  be  regulated? — I  do  not 
see  that  it  could.  I  think  that  it  would  burn  the 
bricks  away  rapidly  I  know  the  Siemens  furnace 
very  w?ll,  and  I  know  what  a  muffle  furnace  is, 
and  I  think  the  two  things  are  inconsistent.  What 
you  want  for  calcining  is  a  very  mild  heat.  You 
want  a  long  flame  from  bituminous  coal,  Siemens' 
flame  is  the  dry  short  flame  produced  by  the  com- 
bustion of  carbonic  oxide.  That  flame  is  necessarily 
a  short  one,  but  the  heat  of  it  is  intensely  strong  at 
the  point  of  ignition,  and  that  is  what  you  do  not 
want  in  a  calciner. 

11.478.  {Mr.  Wilbraham  Egerton.)  Cases  have 
come  before  the  Commission  of  copper  works,  as  in 
your  district  of  South  Wales,  where  the  people  of  the 
locality  do  not  complain,  and  where  you  would  say  no 
inspection  is  required,  and  none  of  the  improved  pro- 
cesses are  necessary.  Is  that  really  your  opinion  ? — 
Yes,  certainly.  At  the  same  time  I  would  say  that  I 
think  it  is  a  matter  of  conscience  and  facts.  We  have 
carried  out  these  improvements  because  we  believed 
it  was  desirable  to  do  so,  and  we  ought  to  do  so  if  we 
could.  But  what  I  have  spoken  against  is  compulsory 
legislation.  I  have  a  great  horror,  as  a  manufacturer, 
of  that ;  I  think  you  have  been  legislating  a  great  deal 
too  much. 

11.479.  There  is  a  second  class  of  cases,  as  in  Lan- 
cashire, where  dry  copper  works  are  mixed  up  with 
other  works  under  inspection,  and  where  those  other 
works  are  obliged  by  Parliament  to  use  the  best  prac- 
ticable means,  and  where  there  is  an  objection  in  the 
locality  to  the  noxious  fumes  that  are  given  off"  ;  in 
that  case  do  you  think  that  there  should  be  no  inspec- 
tion, and  that  the  best  practicable  means  should  not 
be  used  ? — I  have  already  said  that  in  cases  like  that 
I  can  perfectly  understand  the  hardship  upon  those 
who  live  in  the  vicinity  of  those  works  from  the  fumes 
to  which  they  are  exposed  ;  perhaps  not  being  able 
to  bring  an  action  specially  against  the  works  which 
create  the  nuisance  ;  and  I  am  far  from  saying  that  it 
Avould  be  altogether  improper  to  enable  them  by  legis- 
lation to  compel  the  proprietors  of  works  to  adopt  any 
means  that  were  practicable  for  mitigating  any  evils 
which  might  arise  from  them  ;  but,  as  I  say,  you 
ought  not  to  make  it  a  general  law. 

11.480.  Do  you  think  that  it  would  be  unreason- 
able, that  where  one  class  of  works  are  using  the  best 
practicable  means  to  prevent  the  escape  of  noxious 
vapours,  and  other  works  are  not  using  the  same 
process,  but  always  emiting  noxious  fumes,  that  the 
legislature  should  impose  the  same  conditions  upon 
them  ? — I  can  hardly  put  alkali  works  and  copper 
works  upon  the  same  footing. 

11.481.  Will  you  draw  the  distinction,  for  that  is 
one  of  the  points  before  us  ? — The  point  I  understand 
was  this, — that  there  are  two  works  adjoining  each 
other,  one  being  subject  to  inspection  and  the  other 


not,  but  one  is  an  alkali  works  and  the  other  is  a  copper 
works  worked  on  the  dry  system  ;  I  say  that  the  two 
trades  are  wholly  different.  All  I  contend  for  is  this, 
that  the  less  interference  there  is  on  the  part  of  the 
legislature  in  matters  of  commerce  and  manufacture 
the  better;  and  that  it  will  be  a  very  dangerous 
thing  for  the  copper  trade  to  have  such  legislation 
imposed  upon  it  ;  at  any  rate,  if  a  majority  of  the 
legislature  thinks  it  necessary  to  impose  such  legis- 
lation, they  ought  not  to  do  so  with  regard  to  our 
district,  for  it  does  not  want  it. 

11.482.  Do  you  think  that  the  effect  of  imposing 
restrictions,  as  you  call  them,  upon  the  copper  works 
in  Lancashire,  would  be  to  driv-e  the  trade  from  Lan- 
cashire to  places  like  South  Wales,  where  there 
appears  to  be  no  objection  on  the  part  of  the  locality 
that  they  should  be  carried  on  ? — I  cannot  tell  what 
the  effect  upon  those  manufacturers  may  be,  but  I 
think  it  very  likely  that  you  would  either  shut  them 
up  or  drive  them  away. 

11.483.  As  long  as  the  legislature  allows  works  to 
be  carried  on  where  there  is  no  objection  in  the 
locality,  you  do  not  think  there  is  any  necessity  for 
legislation,  but  you  do  not  object  to  legislation  where 
there  is  an  objection  in  the  locality  ? — I  object  on 
principle  to  the  legislature  interfering  with  manu- 
facturers ;  I  think  there  is  a  remedy  at  law. 

11.484.  You  do  not  want  more  inspection? — No; 
I  have  a  great  horror  of  the  very  name  of  inspection. 
There  is  a  remedy  at  law,  and  I  think  you  ought  to 
rely  upon  that.  I  do  not  believe  that  the  copper 
works  do  the  mischief  you  imagine.  I  have  already 
said  that  in  the  case  of  the  works  adjoining  my  own 
property  in  a  purely  agricultural  district,  I  defy  any 
person  to  show  that  any  damage  is  done. 

11.485.  Although  no  single  work  may  do  any 
damage,  yet  if  you  have  a  collection  of  works  may 
they  not  do  damage  ? — The  works  in  Lancashire  are 
extremely  small,  and  I  do  not  suppose  that  their 
out-put  is  as  much  as  ours  alone. 

11.486.  Are  there  any  differences  in  the  processes 
of  manufacture  which  would  account  for  that  ? — I  am 
not  aware  of  any, 

11.487.  I  mean  a  difference  in  the  quality  of  the 
coal  which  is  used  in  the  works  that  causes  the 
damage  ? — No,  the  coal  does  no  damage.  I  think 
you  cannot  have  manufiictures  carried  on  without 
suffering  those  disabilities  ;  half  or  two-thirds  of  your 
incomes  is  derived  directly  or  indirectly  from  manu- 
facturing industry,  and  you  must  take  the  rough 
with  the  smooth. 

14.488.  Questions  have  been  raised  with  regard  to 
fresh  localities,  do  you  think  that  works  might  be  set 
up  in  fresh  localities  where  no  noxious  works  are 
already  established,  without  the  consent  or  some  right 
objection  on  the  part  of  the  locality  ? — 1  think  you 
have  very  strong  remedies  at  law  against  damage  ;  if 
you  can  prove  any  damage,  the  law  will  assist  you. 

11.489.  I  suppose  in  South  Wales  that  has  never 
been  tried? — Yes  indeed  it  was  many  years  ago, 
simply,  1  believe,  for  the  purpose  of  obtaining  money ; 
but  the  whole  district  was  opposed  to  those  actions, 
and  when  they  were  unsuccessful,  the  bells  were  rung, 
the  place  was  adorned  with  flags,  and  everybody 
rejoiced.  The  actions  were  brought  by  an  attorney 
who,  I  believe,  would  have  been  glad  to  have  put 
something  into  his  pocket,  and  have  settled  the  actions  ; 
the  district  never  joined  in  it. 

11.490.  {Admiral  Hornby.)  When  you  speak  of 
remedies  by  law,  are  they  not  so  expensive  that  it 
is  out  of  the  power  of  anybody  but  a  rich  man  to 
resort  to  such  remedies  ? — I  am  not  aware  ;  I  never 
tried  it  myself.  I  do  not  know  what  the  expenses 
would  be,  but  going  to  law  is  always,  I  believe, 
expensive  ;  if  you  put  a  thousand  guineas  on  the  back 
of  a  brief  you  have  of  course  to  pay  it. 

11.491.  You  spoke  of  your  own  property  as  well  as 
the  destruction  of  agricultural  property  ? — Yes, 

11.492.  Does  that  property  let  at  fair  average  agri- 
cultural rent  ? — Certainly. 

11.493.  Without  any  special  agreement  with  regard 
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to  damage  or  anything  of  that  sort  ? — -Nothing  what- 
ever. 

11.494.  Have  you  ever  had  any  trouble  about 
damages  ? — None. 

11.495.  The  land  lies  to  the  westward  of  the  works, 
does  it  not  ? — No,  to  the  south-east  of  Llanelly  and 
Pembray.  I  merely  instanced  it,  as  it  adjoins 
works  which  have  very  high  chimneys,  and  throw 
the  gases  without  condensation  into  the  air  ;  it  is  an 
instance  in  which  the  copper  works  are  in  the  neigh- 
bourhood of  a  purely  agricultural  district,  and  where 
there  are  no  other  works  to  give  off  noxious  fume?. 
I  thought  it  was  an  apt  illustration  of  the  damage 
which  is  or  is  not  done  by  copper  works  at  a  distance 
varying  from  two  to  six  miles. 

11.496.  You  believe  that  the  land  does  let  at  the 
same  fair  rental  as  it  would  if  those  copper  works 
were  not  there  ? — I  am  quite  certain  of  it,  and  I  think, 
when  my  evidence  is  read,  it  will  probably  astonish 
many  of  the  Gower  people  that  it  is  possible  that  such 
a  thing  as  damage  from.  Llanelly  smoke  could  be 
conceivable. 

11.497.  {Professor  Abel.)  In  adopting,  in  the 
first  instance,  the  well-arranged  flues  which  you  have 
described,  I  pi-esume  your  chief  object  was  to  diminish, 
as  far  as  possible,  the  noxious  nature  of  the  vapours, 
or  the  extent  of  damage  done  by  them  in  tlie  district  ? 
— To  tell  you  the  honest  truth,  my  chief  object  was  to 
arrest  any  copper  that  was  being  lost  up  our  stacks  ; 
but  I  was  anxious  also  to  collect  all  the  deposit  which 
was  capable  of  being  collected  consistently  with  the 
proper  working  of  the  furnaces. 

11.498.  With  regard  to  other  manufactories,  are 
thei'e  now  similarly  efficient  flues  and  stacks  employed 
as  those  that  you  used  at  that  time  ? — In  some  cases. 
You  will  hear  evidence  as  to  Messrs.  Nevill's  works. 
I  think  they  carry  all  their  furnaces  into  high  stacks ; 
and  at  the  works  of  Messrs.  Williams,  Forster,  and  Co. 
they  do  the  same  to  some  extent. 

11.499.  If  an  important  benefit  is  derived,  so  far  as 
the  condensation  of  vapours  is  concerned,  from  the 
adoption  of  flues,  might  it  not  be  reasonable  to  expect 
them  to  bo  generally  adopted  by  manufacturers  ? — I 
think  not,  because,  in  the  neighbourhood  of  works 
which  are  carried  on  with  low  stacks,  it  is  a  question 
much  discussed,  whether  high  stacks  are  desirable, 
as  they  throw  the  vapours  further  than  low  ones. 
I  say  that  in  our  disti'ict  the  conditions  of  the  sur- 
rounding district  immediately  adjoining  our  works  are 
such  that  no  substantial  damage  can  be  done,  and  it  is 
safer  to  leave  well  alone. 

11.500.  With  regard  to  the  question  of  the  con- 
struction of  the  flues,  it  all  depends,  does  it  not,  upon 
the  form  of  construction  of  the  flues,  with  regard  to 
the  proportion  of  vapour  or  arsenic  condensed  ? — Yes, 
if  you  make  them  large  enough  and  cool  enough  to 
condense. 

11.501.  Therefore  it  is  reasonable  that  the  best 
form  of  construction  of  flues  should  be  adopted  by 
copper  smelters  ? — You  must  understand  that  I  am 
altogether  opposed  to  legislation  upon  matters  of  this 
kind.  I  say  that  you  have  tampered  a  great  deal  too 
much  with  the  manufactures  of  this  country  already. 

11.502.  Then  we  must  only  look  for  a  reduction  in 
the  amount  of  damage  or  nuisance  that  is  done  in  the 
direction  of  some  profit  accruing  to  the  manufacturers  ? 
— If  you  can  show  that  the  adoption  of  such  a  system 
would  be  profitable,  undoubtedly  it  would  be  carried 
out. 

11.503.  The  Gerstenhofer  process  realises  a  small 
profit,  does  it  not  ? — Yes. 

11.504.  Possibly  some  other  processes  may  be  de- 
vised, not  now,  but  in  future,  which  may  also  be 
made  to  realise  a  similar  profit,  may  there  not  ? — It  is 
quite  possible. 

11.505.  Therefore,  it  might  be  reasonable  to  expect 
or  to  insist  upon  manufacturers  using  the  best  known 
processes  in  carrying  out  their  operations  ? — Yes  ;  but 
when  you  speak  of  the  Gerstenhofer  being  carried  on 
at  profit,  I  must  venture  to  remind  you  that  the 

•  expense  that  was  originally  gone  to  was  very  great, 
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and  that  the  return  upon  that  expenditure  is  little  or  H.  H.  Vivtan, 
nothing.  I  do  not  thiuk  it  would  be  reasonable  to  call  ^^1->  ^^  P- 
upon  the  smelters  to  adopt  that  system,  and  to  go  to  ^ 
the  enoi'mous  expense  which  we  went  to  for  the  pur-  " 
pose  of  carrying  out  a  process  which  is  really  not  pro- 
fitable, and  would  be  a  burden  to  them.  Of  course, 
a  large  portion  of  the  expense  has  arisen  from  the 
creation  of  great  sulphuric  acid  works,  and  you  have 
not  heard  of  the  whole  of  the  expense,  because,  when 
you  have  got  sulphuric  acid  you  must  use  it.  We  had  to 
build  alkali  works  and  super-phosphate  works  besides, 
and  those  are  special  manufactures ;  but  it  is  not 
necessarj^  that  I  should  trouble  the  Commission  with 
any  details  in  regard  to  them,  as  they  are  not  relative 
to  the  point  which  I  have  before  me,  viz.,  what 
is  involved  in  the  adoption  of  the  system  of  con- 
densing sulphurous  acid.  You  must  not  only  do  that, 
but  you  must  find  means  of  using  it.  Therefore,  the 
whole  outlay  involved  is  very  great  indeed,  and  I  say, 
to  impose  that  outlay  upon  the  copper  trade  in  its 
present  condition  would  be  extremely  hard  and 
perilous. 

11.506.  The  60  per  cent,  of  loss  of  sulphuric  acid 
is  made  up  partly  from  driving  off  the  sulphur  in  the 
smelting  process,  and  partly  from  the  escape  of  the 
sulphur  in  the  poor  ores  in  the  process  of  calcining  ? 
— No.  I  said  tliat  we  did  not  calcine  the  poor  ores 
at  all,  we  melt  them  with  ores  which  have  been  already 
calcined  by  alkali  works,  or  by  ourselves ;  we  do  not 
previously  calcine  them.  I  said  that  there  was  a  con- 
siderable loss  of  sulphur  in  melting  those  ores  ;  I 
cannot  trace  where  the  whole  of  the  loss  arises,  but  I 
think  a  portion  of  it,  as  I  said  before,  arises  from  the 
production  of  sulphates  in  the  flues.  Some  of  the 
deposits  are  so  low  in  copper,  containing  only  |th  per 
cent.,  that  they  are  thrown  away,  and  there  are  sul- 
phates in  them,  that  is  also  thrown  away. 

11.507.  {Earl  Percy).  As  I  understand  you,  you 
hold  that  there  is  a  sufficient  remedy  at  common  law 
for  all  the  grievances  of  which  the  public  complain 
arising  from  these  manufiictnres  ? — Yes,  that  is  my 
opinion. 

11.508.  Some  evidence  has  been  given  before  the 
commission  which  tends,  I  think,  to  prove  that  the 
Act  of  1863,  with  regard  to  alkali  works,  resulted  in 
a  certain  marked  improvement  in  the  surrounding 
district ;  are  you  prepared  to  hold  that  that  improve- 
ment would  have  been  manifested  whether  that  Act 
had  been  passed  or  not  ? — I  am  not  prepared  to  say 
that  ;  I  know  very  little  of  the  alkali  trade,  and 
whether  improvements  would  have  been  adopted  or 
not,  I  cannot  say. 

1 1.509.  Although  they  should  not  have  been  adopted, 
does  it  not  appear  that  something  more  than  mere 
remedies  at  common  law  are  necessary  to  stir  up  the 
manufacturers  to  adopt  "  the  best  practicable  means  "? 
— I  cannot  tell  you. 

11.510.  You  have  spoken  of  certain  proceedings 
which,  as  I  understand,  have  been  taken  in  South 
Wales  against  copper  works,  but  which  have  failed  ? — 
A  great  many  years  ago,  44  years  ago. 

11.511.  To  Avhat  was  their  failure  due? — It  was 
due  to  their  not  being  able  to  prove  their  case. 

11.512.  I  thought  you  admitted  that  copper  works 
did  a  certain  amount  of  damage  to  the  surrounding 
district  ? — No,  I  think  that  they  may  do  a  certain 
amount  of  damage  within  a  mile  or  so  of  the  works, 
but  I  do  not  think  that  any  damage  is  done  beyond 
that. 

11.513.  Did  those  actions  refer  entirely  to  land  at 
a  distance  of  more  than  a  mile  from  the  works  ?— It 
is  44  years  ago,  and  I  really  cannot  tell  you  exactly 
what  land  they  did  apply  to  ;  it  was  an  attorney  at 
Merthyr  that  brought  the  actions,  I  think,  and  he 
stirred  up  some  small  farmers  who  lived  somewhere 
in  the  neighbourhood,  but  it  all  resulted  in  nothing, 
to  the  great  joy  of  the  district. 

11.514.  {Professor  Roscoc).  You  say  that  copper 
smelting  under  reasonable  conditions  can  be  carried 
on  without  doing  any  injury  to  the  neighbouring 
agricultural  district  ? — No ;  I  do  not  know  that  I  have 
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MINUTES  or  EVIDENCE  TAKEN  BEFORE  THE 


,  H.  H.  Vivian,  said  tliat ;  but  to  answer  that  question  properly  I 
Esq.,  M.P.     should  have  to  go  over  the  whole  of  my  evidence 

  again ;  I  cannot  give  an  answer  to  the  question  in 

2  May  1877.    ^jj^t  categorical  way. 

11.515.  Is  that  youv  general  view  o£  the  matter  ? — 
I  am  afraid  I  cannot  answer  such  a  question  as  that. 

11.516.  Is  there  any  reason  why  the  process  which 
has  been  adopted  so  beneficially  in  your  works  should 
not  be  adopted  elsewhere  ? — 1  have  already  said  that 
it  involves  such  an  outlay  that  I  think  it  would  be 
very  detrimental  to  the  trade  to  force  it  upon  them. 

11.517.  You  mean,  I  suppose,  upon  small  works  ? — 
Or  upon  large  works  in  the  present  condition  of  trade, 
it  would  be  very  hard  to  force  it  upon  them. 

11.518.  We  have  heard  something  of  a  peculiar 
disease  which  affects  cattle  fed  on  grass  which  has 
been  injured  by  copper  smoke,  have  you  had  any 
experience  of  that  ? — No.  There  is  a  tradition  which 
I  may  mention  in  connection  with  the  action  to  which 
I  have  referred ;  at  the  time  the  action  was  tried  it 
was  supposed  that  no  Glamorganshire  jury,  at  any  rate 
in  Swansea,  would  be  sufficiently  judicially  minded  to 

•  try  the  action  ;  and  consequently  the  venue  was 
moved  to  Carmarthen,  and  the  action  was  tried 
there  ;  and  among  other  witnesses  who  were  brought 
up  on  that  occasion  was  a  cow,  which  had  lived 
in  the  neighbourhood  of  the  works  at  Swansea ;  but 
before  this  witness  could  be  brought  into  court  it 
died ;  it  had  passed  a  very  happy  existence  in  the 
neighbourhood  of  the  works,  but  when  it  got  to 
Carmarthen,  and  before  it  was  brought  into  court, 
the  cow  died.  Sir  William  FoUett,  who  was  acting 
for  us  on  the  occasion,  of  course  brought  the  cow's 
death  strongly  before  the  jury,  and  impressed  upon  them 
this  fact,  that  the  cow  had  passed  a  very  happy  exist- 
ence while  in  the  copper  smoke,  and  no  doubt  might 
have  lived  for  many  years  longer,  but  that  the  moment 
it  was  deprived  of  that  stimulant  and  was  taken  to 
Carmarthen,  the  cow  immediately  died. 

11.519.  Have  you  heard  nothing  of  diseases  affect- 
ing the  joints  of  animals  living  under  those  circum- 
stances ? — No,  I  have  heard  nothing  of  such  diseases. 

11.520.  Do  you  know  whether  any  process,  other 
than  the  one  which  you  have  described  is  used  in 
your  works  for  counteracting  the  effect  of  the  gases, 
has  been  tried  elsewhere  in  the  neighbourhood  ? — No, 
I  am  not  aware  of  any  except  what  I  have  detailed, 
namely,  that  carried  out  at  Mr.  Lambert's  works. 

11.521.  (^Chairman.')  You  stated  that  you  inter- 
cepted all  the  arsenic  that  might  escape  ? — Yes,  I 
think  none  escapes,  except  from  some  melting  furnaces. 

11.522.  Can  you  say  as  much  for  other  manufac- 
turers' works  ? — If  the  gases  are  carried  into  a  stack 
immediately  adjoining  the  furnace,  undoubtedly  ar- 
senic will  escape  from  that  furnace  if  melting  arsenical 
ores,  but  arsenic  travels  a  very  short  distance  indeed 
from  the  works.  Within  the  works  I  have  known 
arsenic  to  fall  in  flakes  like  snow. 

11.523.  You  know,  I  think,  the  valley  called 
Cwmavon  ? — Yes. 

11.524.  You  know  that  it  is  a  deep  valley,  and 
that  the  upper  part  is  rural  and  agricultural  ? — Yes. 

11.525.  Should  you  be  surprised  to  hear  that  the 
rents  of  the  farms  have  fallen  in  that  neighbourhood, 
in  consequence  of  the  damage  inflicted  by  copper 
smoke  ? — Really,  I  do  not  know  that,  but  I  should  be 
rather  surprised  to  find  that  it  was  so.  I  really  do 
not  think  that  it  is  an  agricultural  district.  I 
remember  it  years  ago,  when  it  was  a  very  boggy, 
poor,  miserable  country,  and  a  very  wretched  place 
agriculturally,  and  my  impression  is  that  it  can 
hardly  be  quoted  as  an  agricultural  district. 

11.526.  Still,  up  that  valley  are  to  be  seen  ordinary 
mountain  farms,  such  as  are  found  in  the  mountain 
valleys  of  Wales  ? — Yes. 

11.527.  Would  you  be  prepared  to  say  that  the 
cattle  on  those  farms  would  not  be  injured  by  any 
deposits  from  vapour  coming  from  copper  works  ? — 
I  do  not  know,  but  I  have  never  heard  of  it. 

11.528.  You  have  spoken  of  your  property  in 
Gower,  and  you  have  stated  that  between  the  works 


and  Gower  itself  there  are  sands  and  water  to  the 
extent  of  from  a  mile  and  a  half  to  two  miles.  Sup- 
posing that  those  sands  and  water  were  a  rich  agri- 
cultural district,  would  you  not  expect  that  the 
damage  done  there  would  be  considerable  ? — If  the 
smoke  inpinged  on  that  immediate  neighbourhood, 
and  the  smoke  was  issuing  from  low  stacks,  I 
should  imagine  that  a  certain  amount  of  damage 
would  be  done,  but  I  do  not  think  that  the  damage 
would  extend  far.  I  think  that  with  such  stacks  as 
are  used  at  Llanelly  and  at  Pembrey — very  high  stacks 
— no  damage  would  ensue. 

11.529.  Not  even  if,  instead  of  being  a  small  group 
of  works,  there  was  a  very  considerable  group  ?— 
Eeally,  it  is  almost  impossible  to  say.  I  am  sure  I 
cannot  tell.  It  .depends  entirely  upon  the  degree  of 
dilution  in  which  the  gases  descend  upon  the  earth. 

11.530.  Perhaps  you  have  not  made  sufficient  experi- 
ments upon  the  subject  to  venture  upon  an  opinion  ? 
— I  think  experiment  is  impossible  ;  aU  one  can  quote 
is  practical  results,  and  I  believe  that  you  will  have 
evidence  on  that  point.  I  have  heard  that  since  those 
high  stacks  were  built  by  Messrs.  Nevill,  they  have 
never  been  troubled  with  complaints.  Up  to  that 
time  I  think  they  were,  but  since  that  time  I  believe' 
they  have  not  been  troubled  with  any  complaints  of 
damage  done. 

11.531.  I  did  not  quite  understand  the  answer 
which  you  gave  to  Mr,  Wilbraham  Egerton.  You 
said  that  over  and  above  the  remedies  at  law,  you 
knew  where  there  were  many  works  congregated 
together,  which  were  not  very  accessible,  but  where 
it  could  clearly  be  shown  that  condensation  would 
deprive  the  vapours  of  their  injurious  efEects,  and 
you  could  not  say  that  the  Legislature  should  not 
insist  upon  condensation  being  carried  out  ? — I  say  if 
it  is  shown  to  you  that  such  a  necessity  arises  as 
would  warrant  the  great  interference  which  certainly 
would  ensue  from  any  such  legislation,  jou  might 
possibly  feel  justified  in  recommending  such  legis- 
lation; but  I  say  that  it  ought  to  be  legislation 
applicable  to  such  districts  as  may  desire  to  adopt  it, 
and  not  general  legislation  affecting  the  whole 
country. 

11.532.  You  spoke  just  now  of  its  being  a  matter 
of  conscience  on  the  part  of  the  manufacturer,  and 
that  it  ought  to  be  left  to  his  conscience  to  reduce  to 
the  utmost  amount  the  mischief  produced  by  these 
vapours ;  that  is  your  opinion,  as  I  understand  you  ? 
— The  amount  of  inconvenience,  I  did  not  say  mis- 
chief. 

11.533.  Then  you  think  that  the  manufacturer 
should  do  something  more  than  put  his  hand  in  his 
pocket  whenever  damage  was  proved  against  him  ? — 
No,  I  do  not  think  that  any  legislation  should  compel 
him  to  do  so, 

11.534.  What  is  the  conscientious  obligation  which 
you  conceive  to  exist  on  the  part  of  manufacturers  ? — 
It  is  just  this :  If  I  as  a  manufacturer  knew  that  I 
could  adopt  any  particular  course  to  mitigate  any 
inconvenience  which  I  might  create  to  my  neighbour, 
I  should  undoubtedly  feel  bound  to  do  so,  if  it  were 
consistent  with  the  commercial  success  and  conduct 
of  my  trade,  but  if  I  felt  that  it  would  destroy  my 
trade  I  should  not  do  so. 

11.535.  If  the  effect  of  these  inconveniences  were 
to  drive  people  from  a  locality  where  they  were 
anxious  to  live,  but  where  they  could  not  live  without 
inconvenience  and  pain,  if  it  had  the  effect  of  destroy- 
ing their  comfort  and  compelled  them  to  leave,  should 
you  not  conceive  it  to  be  the  duty  of  a  manufacturer 
to  mitigate  that  mischief  as  much  as  possible  ? — That 
is  certainly  my  opinion,  where  any  such  conditions 
exist,  and  we  have  shown  that  we  do  so. 

J  1,536.  You  know  that  consciences  have  very 
varying  degrees  of  acuteness,  and  if  it  were  found 
that  a  consciencious  copper  master  had  discovered 
means  by  which  he  could  not  only  mitigate,  but 
altogether  neutralise  any  mischievous  or  inconvenient 
effects  produced  by  his  works,  would  it  not  be  right 
to  compel  other  manufacturers  to  adopt  the  same 
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process  in  carrying  on  tlieir  trade,  so  that  it  should 
not  prove  a  nuisance  to  their  neighbours  ? — No,  if 
it  tended  to  ruin  their  trade,  certainly  not,  which  I 
think  would  be  the  I'esult,  or  very  nearly  so,  of 
imposing  the  necessity  of  any  such  outlays  as  we 
made  10  years  ago  in  the  copper  trade. 

11.537.  In  the  case  of  alkali  works  I  understood 
you  to  say  that  you  consider  that  such  legislation  was 
not  altogether  unjust  or  even  impolitic  ? — The  alkali 
trade  was  under  wholly  different  conditions,  and  that 
legislation  was  applied  generally  to  the  alkali  trade, 
because  that  trade  was  substantially  located  in  three 
districts,  and  it  was  proved  that  in  a  very  easy  and 
profitable  manner,  by  the  adoption  of  a  very  simple 
process  indeed,  which  cost  nothing  almost,  the  gases 
from  those  works  could  be  condensed ;  but  that  is 
not  the  case  in  regard  to  copper  works. 

11.538.  In  Swausea,  as  you  say  with  perfect  truth 
and  justice,  the  neighbourhood  has  adapted  itself  to 
existing  circumstances ;  but  supposing  works  to  be 
established  for  the  first  time  in  the  midst  of  a  vfery 
considerable  amount  of  agricultural  property,  and 
that  by  adopting  a  certain  process  in  the  new  works 
40  per  cent  of  the  mischief  might  be  prevented, 
would  it  be  wrong  on  the  part  of  the  legislature  to 
say  that  all  manufacturers  should  adopt  a  process 
as  least  as  good  as  that  which  experience  showed 
could  be  adopted  to  prevent  any  nuisances  in  the 
future  to  the  people  in  the  neighbourhood? — The 
people  in  that  neighbourhood  would  have  their  remedy 
at  law,  they  could  bring  actions  against  the  new 
works  undoubtedly,  and  so  cripple  them  as  probably 
to  stop  them.  I  think  that  that  is  a  sufficient  pro- 
tection. 

11.539.  It  would  be  a  protection  to  some  extent, 
although  experience  proves  that  very  often  that 
process  has  failed  from  the  difficulty  of  proving  the 

The  witnf 


source  of  damage.    Besides  that,  there  is  ample   H.  H.  Vivian, 

evidence  of  an  immense  amount  of  practical  incon-     Esq.,  M.P. 

venience  arising,  as  in  the-  case  of  alkali  works,  from    ^  -j,^  ^377 

the  sulphuretted  hydrogen  proceeding  from  the  waste.  ^  ' 

In  that  case  no  damages  can  be  recovered  by  law, 

and  yet  life  is  rendered  miserable.    Would  you  not 

say  that  that  was  a  case  in  which  the  Legislature 

might  properly  interfere,  even  adopting  your  principle 

that  the  interference  should  be  such  as  not  to  be 

destructive  of  the  interests  of  the  manufacturers  ? — 

Your  former  question  went  upon  the  assumption  that 

fresh  works  were  established  in  a  new  district,  and 

I  say  that  in  that  case  there  could  be  no  difficulty  in 

proving  where  the  damage  came  from. 

11,540.  That  would  be  the  case  so  long  as  only  one 
set  of  works  existed,  but  we  have  lately  visited  a 
district  in  which  in  a  very  short  time  a  dozen  works 
have  come  into  existence,  and  ample  evidence  has 
been  given  as  to  the  imperfection  of  the  law  with 
regard  to  the  protection,  not  only  of  property,  but 
the  enjoyment  of  life  ? — I  have  already  expressed  an 
opinion  upon  that.  If  you  feel  justified  in  so  far 
interfering  with  trade  as  to  recommend  the  Legislature 
to  pass  an  Act,  of  course  you  will  make  such  a  re- 
commendation, but  I  only  say  that  if  that  is  necessary 
in  certain  districts  let  it  be  confined  to  those  districts 
in  which  such  conditions  exist,  and  do  not  impose  it 
upon  the  whole  of  a  great  industry.  The  alkali  trade 
was  wholly  different,  because  j'^ou  were  able  to  make 
it  general  there,  but  I  do  not  think  you  could  do  so 
in  the  case  of  the  copper  works  with  any  justice. 
We  have  already  carried  them  out,  and  therefore  no 
legislation  which  can  possibly  occur  can  affi?et  us ; 
and  therefore  I  express  a  perfectly  judicial  and  in- 
dependent opinion.  I  am  looking  at  it  simply 
judicially. 

withdrew. 


Mr.  Alfred  Evans  Fletcher  further  examined. 


11.541.  {Chairman.)  I  believe  you  have  visited  the 
copper  works  at  Swansea  ? — I  have. 

1 1.542.  Which  of  them  have  you  visited  ? — I  visited 
Mr.  Vivian's  works  soon  after  the  sulphuric  chambers 
were  erected  several  years  ago. 

11.543.  Have  you  been  there  since  that  time? — 
No,  the  object  of  my  visit  was  to  see  the  ai-rangement 
which  was  then  instituted,  the  process  which  is 
carried  on  now  is  substantially  the  same. 

11.544.  Have  you  visited  also  the  copper  works 
in  Lancashire  ? — Yes,  frequently. 

11.545.  Have  you  paid  special  attention  to  the 
means  that  exist  or  might  be  used  for  the  purpose  of 
neutralizing  offensive  vapours  ? — Yes,  I  have. 

11.546.  Have  you  heard  the  whole  of  the  evidence 
which  Mr.  Vivian  has  given  ? — I  have. 

11.547.  You  have  heard  what  he  has  stated  with 
regard  to  the  means  he  has  employed  for  condensing 
a  portion  of  the  vapours  ? — Yes. 

11.548.  Are  you  prepared  to  say  that  means  exist 
for  carrying  condensation  any  further  1 — I  have  no 
knowledge  of  any  methods  of  carrying  the  con- 
densation further.  I  have  watched  what  has  been 
done  in  the  works  at  St.  Helen's,  and  I  have  also  a 
knowledge  of  what  Mr.  Vivian  has  done  at  Swansea. 
Mr.  Vivian  has  told  us  the  proportion  of  the  suljihur 
which  he  has  been  able  to  condense,  and  as  far  as 
I  know  that  is  a  larger  proportion  than  any  other 
manufacturer  has  succeeded  in  condensing. 

11.549.  What  is  the  nearest  approach  to  that  that 
you  are  aware  of  ? — A  process  similar  is  carried  on  at 
Messrs.  Newton  and  Keates'  works  at  St.  Helens. 
There  the  rich  ores  are  calcined  in  a  muffled  furnace, 
and  the  sulphurous  acid  thus  produced  is  conveyed 
to  leaden  chambers,  where  by  an  admixture  with  nitric 
acid  the  vapour  is  converted  into  sulphuric  acid,  and 
so  condensed  as  Mr.  Vivian  does  it  in  his  chambers 
at  Swansea.  The  proportion,  I  should  think,  has  not 
reached  that  which  Mr.  Vivian  has  utilized,  because 


to  a  certain  extent  Mr.  Vivian  has  roasted  the  regulus 
in  a  Gerstenhofer  furnace,  which  I  think  has  not  been 
attempted  at  St.  Helens. 

11.550.  You  cannot,  I  suppose,  state  in  figures 
the  result  of  the  condensation  at  Messrs.  Newton  and 
Keates'  works  ?— It  would  be  somewhat  delusive  to 
give  an  exact  figure,  as  it  would  vary  with  the  quality 
of  the  ores  dealt  with. 

11.551.  Mr.  Vivian  has  stated  the  result  of  his 
condensation  generally  to  be  40  per  cent.  ? — Yes,  I 
should  not  have  felt  justified  in  saying  anything 
higher  than  30  per  cent.,  but  I  think  those  figures 
are  a  little  delusive  as  it  depends  upon  whether  they 
take  ores  very  rich  in  sulphur  to  begin  with.  When 
there  is  a  vitriol  chamber,  it  may  pay  to  use  ores 
which  are  more  sulphurous  ores  than  would  otherwise 
be  chosen,  richer  in  sulphur  and  poorer  in  copper  ; 
and  it  may  pay  to  condense  from  30  to  40  per  cent, 
of  the  sulphur  in  the  ore. 

1 1 .552.  Have  you  any  suggestions  to  make  on  this 
subject  ? — It  seems  to  me  as  to  the  suggestion  which 
has  been  made  of  enacting  that  all  manufacturing 
processes  should  be  carried  on  so  as  to  use  the  best 
practicable  modes  to  prevent  damage  to  air  or  water, 
that  if  inspections  only  commenced  after  complaints 
have  been  made,  the  case  of  the  copper  works  will  be 
met.  If  these  or  other  works  were  carried  on  in  an 
out-of-the-way  part  of  the  country,  where  no  agri- 
cultural land  was  in  the  neighbourhood  to  damage, 
or  land  which  was  fit  for  agricultural  purposes,  no 
complaint  would  arise. 

11.553.  Do  you  mean  to  say  that  Avherever  a  com- 
plaint was  made  and  damage  proved,  that  there  the 
proprietors  of  the  works  should  be  compelled  to  use 
the  best  practicable  process  for  mitigating  the  evil  ? — 
Yes  ;  I  mean  that.  It  was  suggested  that  in  Swansea 
no  damage  was  now  sustained  ;  if  that  is  true,  no 
complaints  would  arise,  and  therefore  the  idea  that 
inspection  should  be  carried  only  so  far  as  to  enforce 
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the  best  known  methods,  and  only  to  apply  when 
complaints  arose,  that  case  would  be  met  as  all  other 
cases. 

11.554.  When  you  use  the  word  "complaint," 
would  you  leave  manufacturers  to  tlie  mercy  of  people 
who  made  perhaps  only  a  querulous  complaint  or  take 
steps  to  see  that  the  complaint  was  well  founded  ? — 
I  should  have  used  the  tei'm  "  a  sufficiently  influential 
or  bona  fide  complaint ;  "  it  might  be  defined  as  the 
complaint  of  a  certain  number  of  ratepayers  in  the 
district,  or  that  which  should  be  held  to  be  otherwise 
than  a  frivolous  complaint  in  the  estimation  of  the 
authority  to  whom  the  complaint  was  preferred.  I 
presume  that  would  be  the  Local  Government  Board. 

11.555.  Suppose  the  case  of  a  person  Avho  had  built 
a  row  of  houses  on  land  in  the  neighbourhood,  and  for 
the  purpose  of  being  occupied  by  persons  connected 
with  the  works  ;  that  person  would  have  built  those 
houses,  and  the  air  would  be  breathed  ;  would  you 
allow  those  persons,  because  copper  smoke  was  offen- 
sive to  the  smell  or  injurious  to  their  gardens,  t') 
bring  the  law  into  operation  ? — Putting  the  law  into 
operation  would  be  only  to  bring  on  inspection,  that 
has  been  mentioned  as  a  very  terrible  thing ;  but  in 
St.  Helen's  the  copper  smelters  have  invited  inspec- 
tion. I  have  been  often  addressed  by  a  copper 
smelter,  saying,    I  wish  our  works  were  under  you." 

11.556.  With  the  object  of  avoiding  an  action? — 
It  was  in  order  to  avoid  what  they  thought  were  the 
exorbitant  demands  of  the  farmers,  and  that  the  case 
might  be  more  thoroughly  investigated  with  regard 
to  the  proportion  of  damage  due  to  the  works,  the 
farmers  at  that  time  laying  all  the  damage  on  the 
copper  Avorks. 

11.557.  I  understand  that  your  recommendation 
with  regard  to  inspection  would  bring  with  it  an 
application  of  the  law  requiring  them  to  adopt  the 
best  practicable  means  ? — Yes. 

11.558.  Therefore  involving  a  very  considerable 
change  of  process  and  outlay  ^ — I  could  hardly  re- 
commend that  as  the  best  means,  if  it  were  very 
costly  and  not  remunerative.  In  point  of  fact,  a 
manufacturing  process  cannot  be  considered  good 
unless  it  is  remunerative. 

11.559.  How  should  the  Act  of  Parliament  run? 
The  Act  of  1874  says  nothing  about  remuneration; 
it  simply  says  "  the  best  pi'acticable  means."  Do  you 
assume  the  word  "  practicable  "  to  mean  practicable 
on  condition  of  not  being  otherwise  than  remune- 
rative ? — That  is  in  the  broadest  sense.  It  might,  of 
course,  not  be  remunerative  in  one  particular  small 
department,  but  in  the  broad  sense  I  take  it  that  it 
must  include  the  idea  of  remuneration. 

11.560.  You  heard  Mr.  Vivian's  evidence  with 
regard  to  the  effects  of  copper  smoke,  have  you  had 
an  opportunity  of  observing  the  effects  of  copper 
smoke  in  other  districts  in  which  the  copper  trade  has 
been  introduced  in  more  recent  times  ? — Yes. 

1 1.561.  Do  you  agree  with  Mr.  Vivian  with  regard 
to  the  limit  of  the  distance  at  Avhich  he  has  suggested 
copper  smoke  can  do  any  mischief  ? — It  has  always 
been  a  most  difficult  question  to  answer,  the  limit  of 
distance.  At  St.  Helen's  the  copper  works  and  the 
alkali  works  are  mixed  together,  and  it  has  always 
been  a  matter  of  contention  as  to  how  much  damage 
is  done  by  the  one  or  the  other  set  of  works,  and  that 
very  fact  would  prevent  anyone  from  being  at  all 
sure  how  fai'  the  damage  done  by  the  copper  works 
extended.  I  am  not  at  all  disposed  to  dispute  M'hat 
Mr.  Vivian  has  said  as  to  the  limit. 

11.562.  I  think  Mr.  Vivian,  although  his  language 
was  veiy  guarded,  may  be  fairly  taken  to  assume  that 
some  damage,  gradually  diminishing,  would  be  done 
under  ordinaiy  circumstances  up  to  the  limit  of  a  mile 
from  the  Avoi"ks  ? — Yes. 

11.563.  Would  you  carry  it  as  far,  or  further  than 
that  ? — In  Swansea  the  works  are  surrounded  by  hi2;h 
hills,  very  close  to  the  works,  and  there,  I  suppose, 
the  distance  is  limited  to  a  mile  or  a  mile  and  a  half. 
In  the  case  of  the  Llanelly  works  you  have  only  two 
chimnies  there.  1  think  the  distance  to  which  damage 


is  done  is  very  much  inci'eased  by  the  increased 
number  of  works  which  are  congregated  together. 
If  one  works  did  damage  at  the  distance  of  a  mile, 
it  is  possible  that  ten  might  do  damage  at  a  distance 
greater  than  two  miles.  As  you  increase  the  amount 
of  smoke  coming  from  a  centre,  it  undoubtedly  travels 
further  in  sufficient  quantity  to  do  damage. 

1 1.564.  Have  you  had  an  opportunity  of  examining 
the  effects  of  copper  smoke  on  vegetation,  where  that 
smoke  has  been  unmixed  with  smoke  from  othe. 
works  ? — Yes.  In  Germany  I  have  inquired  as  to 
the  damage  done  by  the  copper  works  where  pine 
forests  were  exposed,  and  they  acknowledged  that 
damage  Avas  done.  I  could  not  say  to  what  distance 
the  damage  was  limited,  but  there  the  works  belonged 
to  the  Government,  and  the  pine  forests  also,  and  the 
Minister  of  Agriculture  complained  to  the  Minister 
of  Commerce  about  the  damage.  When  they  com- 
pared notes  Avith  regard  to  the  relative  value  of  the 
produce  of  the  works  and  of  the  pine  forests,  it  Avas 
seen  that  the  Minister  of  Agriculture  must  cease 
complaining,  because  the  value  Avas  so  much  greater 
on  one  side  than  on  the  other. 

11.565.  The  proprietor  was  the  same  in  both 
cases  ? — Yes.  That  is  a  case  of  copper  smoke  by 
itself  doing  damage  to  pine  forests.  I  cannot  say 
how  far  it  extended. 

11.566.  Have  any  other  means  eA-er  occurred  to 
you  of  mitigating  the  evil  which  exists  in  connexion 
with  copper  works  ? — No,  I  can  suggest  no  other 
method  at  present.  ■ 

11.567.  Have  j  ou  no  means  at  all  of  distinguishing 
between  the  effects  of  copper  smoke  and  the  effects  of 
vapours  from  alkali  works  ? — If  you  catch  the  criminal 
in  the  act  you  can  deal  with  him,  but  when  the  plant 
is  dead  and  perhaps  gone  your  means  of  observation 
are  gone  too.  That  is  often  the  case.  If  you  get  a 
plant  that  is  just  drooping,  immediately  after  it  has 
been  under  the  effects  of  such  noxious  gases,  you 
may  detect  the  presence  of  the  agent.  In  one  case  it 
may  be  sulphuric  acid,  and  in  another  case  hydro- 
chloric acid.  Y''ou  can  trace  it  at  once  by  using 
methods  of  testing  the  air ;  using  a  shallow  dish  with 
an  absorbent  in  it,  you  may  detect  the  acid  floating 
in  the  air,  and  knoAV  whei'e  it  comes  from,  although 
it  is  difficult,  Avhen  they  are  all  mixed  together.  If 
you  found  sulphurous  acid,  you  Avould  be  inclined  to 
say,  here  is  an  evidence  of  copper  works  ;  but  you 
have  sulphur  both  from  the  alkali  AVorks  and  from 
the  copper  works.  The  only  suggestion  that  occurs 
to  me  worth  making  is  this,  that  Mr.  Vivian's 
evidence  as  to  the  process  not  being  remunerative, 
gaA'e  rather  an  opportunity  for  suggesting  that,  per- 
haps, inspection  might  have  helped  in  that  case.  I 
saw  the  Avorks  Avhen  they  were  fii'st  instituted,  and  I 
Avas  told  the  quantity  of  nitre  they  were  using,  and  it 
was  not  difficult  for  anyone  to  say,  under  those  con- 
ditions, it  Avill  not  pay.  I  think  the  amount  of  nitre 
Avas  greater  than  the  produce  that  could  be  got  from 
it,  and  up  to  this  time  Mr.  Vivian  has  told  us  how 
large  the  proportion  of  nitre  is.  I  am  familiar  with 
the  sulphuric  acid  manufacture,  and  knoAV  how 
extremely  careful  it  is  necessary  to  be  in  the  use  of 
nitre,  it  being  the  most  costly  ingredient  employed  in 
the  process.  Had  it  been  the  inspector's  duty  to 
examine  the  effluent  gases  from  Mr.  Vivian's  works, 
he  could  have  drawn  the  proprietor's  attention  to  the 
amount  of  nitrous  gas  Avhich  was  escaping,  and  thcat 
probably  would  have  resulted  in  the  adoption  of  some 
means  such  as  are  now  contemplated,  for  instance,  the 
erection  of  the  Gay-Lussac  tower,  to  absorb  the  nitre. 
I  am  not  arrogating  to  myself  the  poAver  of  instructing 
Mr.  Vivian,  but  that  point  Avould  have  been  brought 
forcibly  to  his  attention. 

1 1.568.  Assuming,  as  it  appears  to  be  admitted, 
that  more  economical  processes  of  manufacture  in 
this  particular  instance  might  be  adopted,  the  com- 
pulsory adoption  by  neighbouring  works  of  the  same 
processes  Avould  tend  to  bring  down  the  value  of 
manufactures,  and  so  diminish  the  profits  by  increasing 
the  quantity  ? — It  is  difficult  to  answer  that  quite. 
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because  the  .amount  of  sulphuric  acid  used  in  manure 
making  and  other  large  processes  is  very  extensive. 

11.569.  Is  there  almost  an  unlimited  demand  for 
the  produce  ? — There  is  a  very  large  and  constantly 
increasing  demand,  but  I  do  not  know  the  figures 
sufficiently  well  to  make  a  comparison. 

11.570.  Would  you  expect  that  if  all  the  works  at 
Swansea  adopted  Mr.  Vivian's  process,  it  could  not 
be  carried  on  without  commercial  loss  ? — I  suppose 
it  would  diminish  the  importation  of  materials — that 
is  all — such  as  sulphur  and  pyrites ;  latterly  the 
Spanish  pyrites  are  slightly  coppery,  but  with  that 
exception  they  are  imported  for  the  sake  of  their 
sulphur.  It  would  stop  the  use  of  otiier  material ;  it 
might  not  increase  the  quantity  of  sulphuric  acid 
made,  but  afEect  the  source  from  which  it  was  ob- 
tained, by  stopping  the  impoi  tation  of  sulphur. 

11.571.  Do  you  think  that  that  Avould  be  the 
result  ? — Yes.  I  think  that  sulphuric  acid  might  be 
made  cheaper  by  certain  methods. 

11.572.  Have  you  any  other  suggestion  to  make  to 
the  Commissioners  ?— I  would  only  say  in  reply  to  a 
remark  that  was  made  that  an  inspector  does  not 
necessarily  pry  about  all  over  a  manufactory  to  which 
he  is  admitted,  but  confines  himself  to  the  process 
that  he  is  called  in  to  examine. 

11.573.  As  far  as  alkali  works  are  concerned, 
I  think  it  may  be  proved  without  difficulty  that  the 
eifect  of  inspection  has  been  to  increase  to  some 
extent  the  profits  of  the  manufacturers? — Yes,  un- 
doubtedly it  has.  The  perpetual  check  Avhich  the 
inspector  keeps  on  certain  escapes  is  of  assistance  to 
the  manufacturer  in  controlling  his  works ;  it  is  con- 
tinually acknowledged  to  be  so  by  the  manufacturers 
themselves  ;  the  gases  escaping  are  of  commercial 
value,  and  if  they  are  looked  after  the  process  is  made 
more  remunerative. 

11.574.  Was  not  the  manufacture  of  bleaching 
powder  almost  the  direct  result  of  legislation  with 
regard  to  alkali  works — The  manufacture  has  doubt- 
less been  much  stimulated  by  legislation.  One  works, 
however,  could  be  named  where  the  hydro-chloric  acid 
is  sold  as  simple  acid  to  the  extent  of  1,500Z.  a  year, 
all  of  which  formerly  went  up  the  chimney. 

11.575.  (Mr.  Stevenson.^  I  think  evidence  was 
given  in  Lancashire,  to  the  effect  that  copper  dust 
escaped  from  the  chimnies  of  the  copper  ^yorks,  and 
fell  upon  the  surrounding  fields  ? — In  collecting  snow 
for  the  purpose  of  estimating  the  amount  of  acid  in  it, 
and  carefully  examining  it,  1  found  traces  of  copper 
at  a  distance  of  a  mile  and  a  half  from  the  works. 

11.576.  Then,  if  a  system  of  long  flues,  such  as 
Mr.  Vivian  described,  had  been  in  operation  at  those 
works,  that  copper  dust  should  have  been  found 
within  the  works  themselves  ? — Yes,  I  imagine  that 
they  do  use  capacious  flues  for  that  purpose  at  present 
as  far  as  they  can. 

11.577.  Do  you  think  that  they  use  them  to  a 
sufficient  extent  if  the  copper  dust  is  still  found  to  be 
escaping  ? — We  know  soot  comes  from  the  chimney, 
you  can  see  it  on  snow  at  a  great  distance,  and  that 
soot  will  be  accompanied  with  ash,  and  that  ash  will 
be  accompanied  with  small  particles  of  copper. 

11.578.  You  think  that  the  soot  conveys  the  cop- 
per dust  ? — Yes ;  I  put  it  so  because  you  can  see 
soot  lying  on  the  snow ;  if  that  has  travelled,  other 
things  may  travel  with  it ;  it  is  all  carried  by  the 
wind,  and  would  go  a  still  greater  distance  if  the 
wind  was  strong  enough. 

11.579.  If  the  system  of  condensing  the  dust  in 
long  flues  is  efficient,  there  shoiald  be  no  dust  carried 
out  from  the  chimney  ? — It  is  very  difficult  to  collect 
the  whole  of  the  flue  dust. 

11.580.  Do  you  believe  that  any  arsenic  escapes 
from  the  chimneys  of  copper  works  in  your  district  ? 
— Undoubtedly ;  arsenic  is  given  off  from  many 
metalliferous  processes. 

11.581.  Mr.  Vivian  said  that  arsenic  was  very  easily 
condensed  in  the  flue;  if  that  is  so,  should  it  not  be 
condensed  and  prevented  from  escaping  ? — Yes,  it  is 
capable  of  condensation. 
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11.582.  Do  you  not  think  that  more  might  be  done  j^^. 

in  the  way  of  preventing  the  escape  of  arsenic  than  is  a.  E.  Fletcher. 

now  done  ? — It  has  not" been  a  source  of  complaint,   

that  I  am  aware  of,  at  St.  Helens.  It  depends  really  2  May  1877. 
upon  the  kind  of  ores  that  are  treated,  and  any  eftbrts 
that  were  made  to  condense  sulphurous  acid  would  be 
conducive  to  the  condensation  of  the  arsenic;  none 
would  pass  from  Mr.  Vivian's  works  while  he  is 
working  the  apparatus  he  has  described. 

1 1.583.  Do  you  carry  out  your  system  of  inspection 
in  Wales  ? — Yes ;  in  Swansea. 

11.584.  {Mr.  Wilbraham  Egerton.)  Were  you  at 
St.  Helens  when  Mr.  Tipping  brought  an  action  against 
the  proprietors  of  the  copper  works  there  ? — Yes. 

11.585.  Pie  obtained  an  injunction  from  the  Court 
of  Chancery,  did  he  not,  to  stop  the  works  ? — You 
refer,  I  think,  to  the  action  against  the  Bold  Copper 
Works ;  he  obtained  an  injunction,  but  I  was  not 
there  at  that  time. 

1 1.586.  You  were  there,  were  you  not,  when  he 
brought  an  action  against  Messrs.  Newton  &  Keates  ? 
—Yes. 

11.587.  What  was  the  result  of  that  action  ?— He 
obtained  small  damages. 

11.588.  Did  it  have  effect  with  regard  to  stopping 
the  nuisance  ? — It  stopped  the  litigation  at  that  time. 
They  had  put  up  a  vitriol  chamber  before  the  com- 
mencement of  that  action,  in  which  a  large  proportion 
of  the  sulphurous  acid  is  condensed ;  they  have 
adopted  means  for  suppressing  the  escape  of  the 
sulphurous  acid. 

11.589.  Is  it  a  dry  or  a  wet  copper  work  ? — Dry. 

11.590.  Have  the  other  works  in  the  district  done 
the  same  thing  ? — One  other  works  has  put  up  a 
similar  arrangement. 

11.591.  Has  it  been  done  without  any  material 
loss  ? — I  cannot  answer  that  question,  but  I  appre- 
hend it  is  not  highly  remunerative. 

11.592.  Do  you  think  that  such  processes  should  be 
made  compulsory  by  law,  or  that  similar  processes 
should  be  made  compulsory  by  law  in  other  copper 
works,  at  least  in  the  district  in  Lancashire,  where 
you  say  an  objection  is  taken  to  noxious  fumes  ? — I 
think  that  sulphurous  acid  above  a  certain  richness 
ought  not  to  be  thrown  away.  It  might  be  made 
compulsory  where  the  gas  contains  more  than  a  certain 
amount,  to  be  ascertained,  of  sulphurous  acid  per  cubic 
foot.  It  might  be  considered  too  strong  to  be  allowed 
to  pass,  but  that  depends  upon  the  ores  that  are  used  ; 
if  you  used  very  sulphurous  ores  you  might  make 
sulphurous  acid,  which  it  would  be  decidedly  re- 
munerative to  condense,  and  highly  injurious  to  throw 
away  ;  and  into  such  gases  it  might  be  made  com- 
pulsory to  condense, 

11.593.  Do  you  now  inspect  dry  copper  works  ? — 
No,  we  do  not. 

11.594.  Then  you  have  only  got  your  information, 
I  suppose,  unofficially  ?  —  I  have  been  invited  to 
examine  copper  works  in  consequence  of  the  litigation 
that  you  have  referred  to  in  past  years. 

11.595.  Have  you  also  visited  other  dry  copper 
works  in  the  district? — Yes,  I  have  visited  them  all. 

11.596.  Do  you  think  that  they  ought  to  adopt  the 
same  process  as  is  adopted  in  Messrs.  Newton  &  Keates' 
works  ? — I  think  there  is  a  certain  amount  of  sulphur 
thrown  off  in  so  rich  a  form  that  it  should  be  con- 
densed. 

11.597.  With  regard  to  the  copper  works  in  South 
Wales,  you  are  inclined,  I  think,  to  leave  those  free 
from  inspection  ? — I  should  have  thought  that  the 
very  richest  gases  might  be  well  condensed.  It  would 
operate  in  this  way,  that  if  one  manufacturer  put  up 
an  expensive  arrangement  for  condensing  such  gases, 
he  would  be  the  person  to  buy  the  richest  ores,  that 
is  to  say  the  richest  in  sulphur,  and  the  trade  would 
divide  itself  if  it  were  not  found  convenient  for  all 
to  put  up  the  apparatus  we  have  heard  of. 

11.598.  Would  it  be  practicable  in  any  legislation 
which  might  be  adopted  to  make  exceptions  with 
regard  to  any  districts  and  to  leave  the  law  so  vague 
as  that  you  could  put  it  into  operation  only  with 
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Mr.  regard  to  a  certain  number  of  individuals,  or  would 
A.  E.  Fletcher,  you  diw  a  distinction,  for  example,  between  South 

  Wales  and  Lancashire  in  any  legislation  which  might 

2  May  1877.    -j^g        jy^o  foi-ce  ? — Yes  ;  if  some  districts  are  more 
'  suited   to  carrying  on   certain   manufactures  than 

others,  the  manufacturers  would  find  their  way  there, 
and  no  action  need  take  place  until  there  were  com- 
plaints made ;  if  there  are  districts  where  no  com- 
plaints would  arise,  let  the  manufacturers  find  their 
way  there. 

11.599.  In  your  experience  as  I  understand,  no 
complaints  have  arisen  from  South  Wales  ? — No 
complaints  have  reached  the  alkali  inspectors  from 
there. 

11.600.  Do  you  think  that  a  discretion  exercised 
by  the  Local  G  overnment  Board  with  inspectors  under 
them  would  be  sufficient  to  prevent  any  frivolous 
complaints  being  made  in  case  of  legislation  being 
carried  out  as  you  suggest  ? — Yes,  I  do  ;  I  think  there 
are  ample  means  of  distinguishing  between  a  frivolous 
complaint  and  one  that  is  fairly  grounded  on  facts. 

11.601.  {Professor  Abel).  Have  you  seen  muffled 
calcining  furnaces  at  any  other  works  than  those  of 
Messrs.  Newton  and  Keates'  works  ? — Yes,  at  the 
Ravenhead  copper  works  at  St.  Helens. 

11.602.  Are  they  generally  applied  to  the  calcina- 
tion of  rich  ores  ? — Yes,  ores  containing  the  most 
sulphur. 

11.603.  Do  you  know  whether  the  vitriol  which 
is  produced  is  utilized  upon  the  works  or  is  a  market 
found  for  it  ? — There  is  no  use  for  it  in  copper  works. 
In  one  case  in  St.  Helens  a  manure  work  has  been 
established  to  use  it,  as  in  Mr.  Vivian's  case,  and  in 
the  other  case  in  St.  Helens,  the  acid  is  made  for 
sale. 

11.604.  It  is  not  likely,  I  suppose,  often  to  happen 
that  it  would  be  necessary  to  establish  some  means 
for  utilizing  the  sulphuric  acid  in  order  to  render  the 
process  a  profitable  one  ? — Undoubtedly  they  must 
find  some  means  of  using  it,  there  is  no  use  for  it  on 
copper  works. 

11.605.  Would  there  not  be  in  most  instances  a 
ready  market  for  it  if  the  manufacturers  did  not  use 
it  themselves,  looking  at  what  you  have  before  pointed 
out,  that  if  sulphuric  acid  was  largely  manufactured 
in  this  way,  it  would  affect  the  importation  of  pyrites 
which  is  now  brought  into  the  country  for  the  manu- 
facture of  the  acid  ? — ^Yes. 

11.606.  In  all  probability  a  system  of  inspection 
might  be  applied  to  such  an  extent  as  to  enforce  the 
utilization  of  the  sulphur  from  rich  ores  and  by  the 
best  known  process  ? — Just  so, 

11.607.  {Viscount  Midleton.)  At  present  the 
copper  works  at  which  the  wet  process  is  carried  on 
are  the  only  ones  which  are  under  your  inspection, 
are  they  not  ? — They  are. 

11.608.  You  have  had  an  opportunity,  I  presume,  of 
judging  of  the  effect  of  the  vapours  arising  from  those 
works  where  the  dry  process  is  carried  on  ? — Yes. 

11.609.  I  put  this  question  to  Mr.  Morgan,  Mr. 
Vivian's  manager,  "  Would  there  be  any  difficulty  in 
"  your  opinion  in  passing  a  legislative  enactment 
"  which  should  bring  up  the  worst  conducted  copper 
"  works  to  the  level  of  the  best  conducted,"  and 
his  answer  is,  "  I  do  not  see  any  difficulty."  Do  you 
concur  in  that  opinion  ? — I  do. 

11.610.  Have  you  ever  considered  what  particular 
form  that  would  take,  or  what  test  you  would  apply  ? — 
I  should  require  them  to  condense  the  richest  portions 
of  their  sulphurous  gases  above  a  limit  to  be  estab- 
lished. 

11.611.  How  would  you  be  able  to  test  it,  at  what 
point  of  the  process  ? — In  the  flues  issuing  from  the 
calcining  furnace. 
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11.612.  Do  you  know  any  instance  of  isolated 
copper  works  which  would  afford  an  opportunity  of 
observing  at  what  distance  its  vapours  might  be 
deleterious  ? — Those  at  Llanelly  are  isolated  works, 
they  are  almost  the  best  instance  that  can  be  given 
of  isolated  works  in  Wales ;  there  are  some  in 
Germany. 

11.613.  As  a  matter  of  fact,  you  have  not  made 
any  observation  of  the  kind  at  present ;  the  vapours 
I  suppose  were  so  mixed  up  that  you  could  not  trace 
the  distinct  effect  of  the  copper  smoke  as  separated 
from  other  vapours  upon  the  surrounding  vegetation  ? 
— Quite  so.  I  have  not  observed  in  Llanelly  the 
distance  at  which  damage  is  done,  the  land  imme- 
diately round  the  works  there  consists  of  the  sea 
shore,  and  there  is  no  vegetation  very  near  those 
works. 

11.614.  As  I  understand  you,  you  are  scarcely 
prepared  to  answer  this  question,  at  what  distance 
have  you  observed  the  effects  of  copper  smoke  from 
copper  works  as  distinguished  from  other  vapours 
which  may  have  been  generated  in  the  neighbour- 
hood ? — It  is  very  difficult  to  put  an  exact  limit  upon 
the  distance,  it  depends  upon  the  number  of  the  copper 
works,  from  10  works  the  vapour  would  extend  much 
further  than  from  one  works,  it  depends  upon  the 
ground  and  so  many  things. 

11.615.  So  that  you  cannot  give  a  positive  opinion 
upon  it  ? — No. 

11.616.  {Mr.  Stevenson.)  You  have  spoken  of  the 
limit  of  richness  at  which  the  condensation  of  sul- 
phurous acid  should  be  compulsory,  have  you  made 
any  experiments  to  justify  you  in  fixing  any  number 
of  grains  per  cubic  foot  of  sulphurous  acid  ? — I  cannot 
say  now  what  the  limit  of  richness  should  be,  but  I 
can  see  that  it  would  not  be  difficult  to  arrive  at  such 
a  limit. 

11.617.  You  would  assume  that  those  ores  which 
were  sufiiciently  rich  in  sulphur  to  come  within  your 
limit  were  all  burnt  in  a  close  furnace  ? — I  know 
that  some  copper  ores  leave  10  per  cent,  and  some 
may  have  as  much  as  40  per  cent,  of  sulphur,  and 
those  with  40  per  cent,  must  be  brought  to  something 
like  10  per  cent,  before  the  proper  smelting  opei'ation 
begins.  In  such  a  case  undoubtedly  a  very  large 
proportion  of  the  sulphur  might  with  advantage  be 
utilized. 

11.618.  You  think  that  within  those  limits,  10  per 
cent,  below  and  40  per  cent,  above,  a  point  might  be 
fixed  at  which  you  could  safely  enact  that  the  sulphur 
contained  in  these  ores  should  be  condensed  ?  —  I 
would  put  it  rather  that  the  gas  coming  off  from  any 
operation  (I  am  thinking  of  the  calcining  operation) 
might  be  considered  condensable  at  above  a  certain 
strength. 

11.619.  Then  its  coudensibility  would  depend  upon 
whether  it  was  mixed  with  the  products  of  combus- 
tion from  the  furnace,  or  not  ? — That,  to  a  certain 
extent,  is  a  constant  quantity,  while  the  sulphur  is  a 
varying  one.  You  must  have  air  enough  in  it  to 
roast  it.  It  is  a  roasting  operation,  although  it  is  a 
muffled  furnace  ;  but  I  think  it  would  be  possible  to 
find  a  scale  or  limit  which  could  wisely  be  laid  down, 
and  above  which  ores  should  not  be  roasted  v/ithout 
condensation  of  the  sulphurous  acid  being  carried 
on. 

1 1.620.  Still,  it  depends  upon  the  practicability  or 
otherwise  of  the  close  furnaces  compared  with  open 
furnaces  ? — Yes.  One  would  therefore  fall  back  upon 
the  best  known  methods  ;  the  manufacturers  would 
work  that  question  out.  It  is  not  necessary  to  define 
beforehand  the  way  of  working  out  the  problem, 

1  withdrevp. 


Adjourned  till  to-morrow  at  11  o'clock. 
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Thursday,  3rd  May  1877. 

Present  : 

The  Right  Honourable  LORD  ABERDARE  in  the  Chair. 


The  Right  Honourable  Earl  Percy,  M.P. 
The  Right  Honourable  Viscount  Midleton. 
The  Honourable  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 


F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 
H.  E.  RoscoE,  Esq.,  F.R.S. 
Admiral  W.  W.  Hornby,. 

Gerald  A.  R,  Fitzgerald,  Esq.,  Secretary. 


Mr.  J.  Fenwick  Allen  examined. 


11.622.  {Chairman.)  Have  you  heard  or  read 
Mr.  Hussey  Vivian's  evidence  ? — I  heard  yesterday's 
evidence,  but  not  the  previous  day's  evidence. 

1 1.623.  What  is  your  firm  called  ? — Newton,  Keates, 
and  Company. 

11.624.  Are  you  a  partner  in  that  firm  who  are 
carrying  on  copper  works  at  St.  Helens  ? — Yes. 

11.625.  Are  those  works  large  works  ? — They  are 
fairly  large  works. 

11.626.  I  believe  in  past  times  you  have  been  sub- 
jected to  pi'osecutions  for  damage  that  has  been  done  ? 
— Yes,  for  several  years  we  have  had  considerable 
litigation  on  the  subject. 

11.627.  Have  you,  in  consequence  of  that  litigation 
or  for  other  reasons,  applied  yourself  to  the  reduction 
of  the  nuisance  necessarily  arising  from  the  manu- 
facture of  copper  ? — Yes,  we  have. 

11.628.  Will  you  state  Avhat  efforts  you  have  made 
in  that  direction  ? — We  have  put  up  sulphuric  acid 
chambers  for  condensing  the  sulphurous  acid  given 
off  in  the  calcining  process ;  we  put  them  up  in  the 
year  1867.  The  furnace  we  selected  was  a  close 
or  muffle  calciner,  heated  by  Siemens'  process  of 
healing.  Mr.  Vivian  mentioned  yesterday  that 
Siemens'  process  was  not  applicable  to  calciners,  but 
we  find  it  is ;  it  is  not  necessarily  applying  the  heat 
intensely  in  one  spot,  but  by  a  certain  arrangement 
we  can  distribute  the  heat  over  the  whole  of  the 
furnace,  and  we  have  the  heat  under  our  control  just 
as  you  have  the  gas  tap  in  your  room.  We  therefore 
applied  Siemens'  furnace, — giving  us  heat  sufficient, 
and  under  control,  also  as  being  cleaner,  having  no 
open  grates  in  which  the  copper  dust  would  be  mixed 
with  the  coal,  so  occasioning  loss  ;  we  also  expected 
it  would  effect  a  saving  in  fuel.  We  have  adopted 
Siemens'  furnace  for  those  reasons,  and  if  we  had  to 
re-erect  the  calciner  we  should  still  erect  a  calciner 
heated  by  producers,  having  the  regenerators  under- 
neath. 

11.629.  I  suppose  you  adopted  that  process  only 
for  economical  reasons  ? — Yes,  we  found  ourselves  in 
trouble  with  our  neighbours,  and  we  therefore  deter- 
mined to  adopt  the  best  process  that  presented  itself 
to  U8  for  condensing  the  gases. 

11.630.  What  has  the  net  result  of  the  process  been 
in  the  diminution  of  the  sulphurous  acid  ? — In  this 
calciner  we  can  calcine  almost  any  sulphurets  ;  we 
calcine  the  regulus,  we  calcine  the  rich  sulphuret 
Chili  or  other  ores,  and  we  calcine  ordinary  poor 
sulphurets.  Any  ores  that  can  be  calcined  in  an 
ordinary  calciner  can  be  calcined  in  a  close  or  muffle 
calciner. 

11.631.  What  has  been  the  net  result  of  all  that 
in  the  diminution  of  sulphurous  acid  emitted  ? — We 
only  calcine  in  this  furnace  ores  containing  20  per 
cent,  and  upwards  of  sulphur ;  it  does  not  pay  unless 
they  contain  that,  then  we  can  drive  off  half  the 
sulphur,  leaving  from  10  to  12  per  cent,  still  in  the 
ore  to  go  forward  to  the  next  process  ;  the  concen- 
trated gas  we  condense  and  make  into  sulphuric  acid. 

11.632.  In  the  later  processes,  after  the  calcining, 
are  you  able  to  condense  the  gases  ? — No,  it  is  perfectly 
impossible. 

11.633.  Taking  a  general  view  of  the  Avhole  matter, 
what  proportion  of  gases  do  you  think,  as  compared 
with  the  past,  you  are  able  to  ]n'event  diffusing  them- 
selves through  the  air? — That  question  was  asked 
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yesterday,  and  it  is  really  impossible  to  give  an  ansAver 
to  it ;  at  the  present  time  we  should  say  that  we  Avere 
condensing  none  of  our  gases.  It  happens  that  the 
raw  materials  we  buy  consist  of  carbonates,  silicates, 
and  oxides.  We  buy  ores  containing  sulphur  to  smelt 
with  them,  and  therefore  for  months  at  a  time  we 
have  no  calciners  working. 

11,634.  I  want  to  understand  this,  are  your  works 
practically  now  less  dangerous  to  your  neighbours 
than  they  were  before  ? — Really  I  believe  before  we 
did  no  appreciable  damage  whatever.  For  years  after 
Mr.  Keates  had  started  these  works  no  complaint  was 
made.  In  1869  an  incident  occurred  that  afforded  us 
a  summer  and  a  winter  experiment  to  illustrate  that 
we  alone  do  little  or  no  damage.  The  Sutton  gi-oup 
of  works  are  here  {pGi7iting  to  the  map),  and  the 
St.  Helens  group  of  worlds  are  here ;  Knowsley  lies 
there,  and  Sherdley  Park  lies  there  {pointing  to  tJie 
map).  An  east  to  noi-th-east  wind  blew  for  several 
days,  taking  the  Sutton  smoke  in  the  direction  of 
Sherdley,  and  the  St.  Helens  smoke  over  Knowsley. 
Lord  Deiby  complained  at  the  time  that  the  woods  of 
Knowsley  were  terribly  injured,  and  I  saw  thorn- 
bushes  burnt  up,  whilst  from  the  srnolce  going  from 
Sutton  over  Sherdley  Park  there  was  not  the  slightest 
appreciable  damage  done. 

11.635.  Which  were  the  Avorks  the  smoke  from 
which  Avent  over  KnoAvsley  ? — It  was  the  whole  ac- 
cumulated smoke  of  St.  Helens. 

1 1.636.  Containing  alkali  vapours  ? — Yes  ;  con- 
taining everything. 

1 J  ,637.  Was  the  other  smoke  merely  copper  smoke  ? 
— No,  it  was  smoke  from  our  Avorks,  from  the  plate 
glass  works,  and  from  one  chemical  work. 

11.638.  In  AAdiat  year  was  that? — It  was  in  May 
1869,  I  think. 

11.639.  I  do  not  quite  understand  your  answer, 
inasmuch  as  you  have  said  that  copper  works  for- 
merly did  next  to  no  appreciable  damage  ;  but  you 
have  also  said  that  it  Avas  not  merely  for  economical 
purposes,  but  to  diminish  the  escape  of  vapours  that 
you  adopted  the  process  you  have  mentioned  ? — We 
did  it  in  order  to  satisfy  our  neighbours.  We  had  as 
many  as  15  actions  brought  at  one  assizes,  and  we 
thought  it  so  serious  a  matter  that  Ave  had  better 
incur  a  considerable  outlay, 

1 1.640.  Do  you  think  that  you  satisfied  your  neigh- 
bours ? — They  have  been  satisfied ;  we  have  done  our 
utmost. 

11.641.  Have  you  condensed  more  than  you  did 
before  ? — Yes  ;  we  are  condensing  from  20  to  25  tons 
of  acid  per  week,  which  before  went  out  into  the  air. 

11.642.  Mr.  Vivian  stated  generally  that  he  was 
enabled  by  the  process  he  used  to  diminish  the  escape 
of  sulphurous  gases  to  the  extent  of  about  40  per 
cent,  of  the  whole  ;  have  you  achieved  similar  success 
or  greater  success  ? — Under  the  very  best  circum- 
stances Ave  have  not  been  able  to  do  that ;  about 
33  per  cent,  is  all  we  could  do. 

11.643.  That  is  higher,  is  it  not,  than  your  average  ? 
— Yes  at  the  present  time  Ave  have  been  condensing 
none  of  our  gases,  because  Ave  should  have  to  buy 
sulphur. 

11.644.  How  do  you  account  for  the  fact  that  at 
one  time  you  contrive  to  diminish  the  nuisance,  and 
tliat  at  another  time  you  appear  (o  be  doing  nothing  'i 
— The  ores  smelted  are  not  always  the  same.  Some- 
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Mr.  times  they  are  silicates  and  carbonates  and  precipi- 
J.  F.  Allen,     tates,  containing  no  sulphur  whatever  ;  and  when  we 

  have  a  supply  of  those  ores,  we  have  no  calcining 

3  May  1877.  process  going  on,  and  therefore  at  that  time  we 
condense  none  of  our  acid  as  Vv'e  have  none  to 
condense. 

11.645.  Sometimes  you  are  doing  it  and  sometimes 
you  are  not  doing  it  ? — Yes. 

1 1.646.  When  you  are  using  materials  which,  under 
ordinary  circumstances,  would  emit  sulphurous  acid, 
to  what  extent  do  your  improved  processes  enable  you 
to  diminish  the  escape  ? — We  diminish  the  escape  by 
condensing  the  whole  of  the  acids  given  otF  in  the 
calcining  process,  and  at  the  very  outside  it  would  be 
from  about  30  to  40  per  cent,  of  the  total  sulphur 
given  olF  in  our  works. 

11.647.  It  would  appear  that  if  you  Avere  using 
perfectly  innocuous  materials,  there  would  be  no 
reason  for  any  legislative  interference  ;  but  if 
occasionally  you  do  use  materials  which  are  not 
innocuous,  and  by  the  improved  process  that  you 
have  adopted  in  certain  cases,  you  diminish  the 
escape,  as  compared  with  former  times,  to  the  extent 
you  have  mentioned,  can  you  give  any  reason  why 
other  works  should  not  be  compelled  to  produce 
similar  results  ? — No  ;  other  works  can  do  the  same 
thing. 

11.648.  I  have  in  view  the  evidence  which  has 
been  given  to  the  Commission  when  I  ask  you  this 
question.  It  having  been  proved  that  alkali  works 
could  diminish  their  emission  of  gas  by  95  per  cent., 
and  supposing  it  proved  that  copper  works  could 
diminish  it  by  40  per  cent.,  is  there  any  reason  why, 
in  the  case  of  copper  works,  the  same  sort  of  legis- 
lation should  not  be  enforced  as  in  the  case  of  alkali 
works  ? — I  do  not  think  you  can  say  that  copper 
works  could  be  compelled  to  condense  40  per  cent. 

11.649.  Then  make  it  20  per  cent,  or  30  per  cent  ? 
— What  I  mean  is  this.  I  think  it  might  be  done  in 
this  way — that  all  gases  given  off  in  the  calcining 
process  might  be  condensed.  St.  Helens  is  totally 
distinct  from  Swansea,  as  we  seldom  have  ores  con- 
taining arsenic  ;  a  considerable  proportion  of  our  ores 
are  ft-ee  from  sulphur  altogether, — the  carbonates, 
silicates,  and  oxides. 

1 1.650.  With  regard  to  the  materials  that  you  use, 
as  1  understand,  you  use  the  best  processes  which  are 
known  to  yourselves  for  the  purpose  of  diminishing 
the  evil  ? — Yes. 

11.651.  Do  you  see  any  reason  why  other  works 
should  not  be  compelled  to  adopt  a  process,  not 
identically  alike,  but  equally  efficient  ? — The  putting 
up  of  our  chambers  and  furnaces  cost  us  4,000/.,  and 
it  was  a  serious  item. 

11.652.  Was  it  a  large  item,  as  compai'ed  with  your 
entire  outlay  ? — The  works  are  large  ones.  I  daresay 
it  would  cost  one  third  of  the  cost  of  the  works  to 
put  up  the  calcining  arrangements. 

11.653.  In  your  case  you  have  endeavoured  to  turn 
this  advantage  to  the  public  to  your  own  advantage. 
I  believe  you  have  adapted  it  to  some  process  of 
manufacture  ? — Yes ;  we  found  that  we  could  not  sell 
the  acid  that  we  made  and  get  a  profit  by  it,  and 
therefore  we  had  to  look  round  and  see  what  we 
should  do ;  and  we  have  erected  manure  works  in 
addition  to  copper  works. 

11.654.  Have  you  found  a  ready  sale  for  the 
product  there  ? — At  a  price. 

11.655.  Which  varies,  I  suppose,  according  to  its 
quality? — The  price,  unfortunately,  is  low  always. 

1 1.656.  Is  that  due  to  excessive  competition  ? — Yes, 
I  think  it  is. 

11.657.  Have  you  sustained  any  loss  by  the 
adoption  of  this  process  ? — We  could  make  acid  5s. 
a  ton  cheaper  if  we  burnt  pyrites  than  by  calcining 
copper  ores. 

11.658.  {Professor  Boscoe.')  How  do  you  account 
for  the  fact  that  you  have  mentioned  that,  getting 
your  sulphur  for  nothing,  you  cannot  compete  with 
the  sulphuric  acid  makers  around  you  ? — The  acid  we 
make  is  very  dilute ;  the  gases  going  in  mixed  with 


so  much  air  require  so  much  steam  to  condense  them. 
It  is  very  dilute  in  our  chainbers,  and  therefore  it 
requires  boiling  up ;  then  it  takes  a  good  deal  more 
labour  than  in  the  ordinary  kilns,  and  besides  that  it 
is  necessary  to  use  three  times  as  much  nitre. 

11.659.  Do  you  employ  the  Gay-Lussac  tower? — 
No,  neither  that  nor  the  Glover  tower. 

11.660.  You  are  aware  that  unless  the  Glover  or 
Gay-Lussac  is  employed,  there  is  a  necessary  loss  of 
nitre,  both  in  making  it  from  copper  ore  and  in 
making  acid  from  ordinary  j^yrites  ? — Yes  ;  but  the 
quantity  of  acid  that  we  make,  and  the  quantity  of 
nitre  lost  weekly,  would  not  cover  the  expense  of 
putting  up  the  Glover  tower  or  the  Gay-Lussac 
tower  to  recover  it ;  it  is  not  worth  while  doing  it. 

11.661.  Do  you  know  what  is  the  amount  of  nitre 
that  you  use  upon  your  oil  of  vitriol  ? — Yes,  it  is 
about  from  10  cwts.  to  12  cwts.  per  week. 

11.662.  You  cannot  tell  us  what  is  the  quantity  of 
nitre  on  100  of  sulphur  in  your  ores  ? — I  have  not  the 
figures  with  me  now. 

11.663.  There  are  several  copper  works  at 
St.  Helens  in  which  no  condensation  is  carried  on, 
are  there  not? — Yes,  there  are  six  works  altogether  ; 
but  only  our  own  and  the  St.  Helens  Copper  Company 
condense. 

11.664.  Four  of  the  works  do  not  condense  ? — No. 

11.665.  Can  you  tell  us  with  regard  to  the  quality 
of  the  ore  which  is  now  burnt  in  those  four  woi'ks? — 
It  is  the  same  throughout  the  district.  I  do  not  think 
there  is  one  at  present  needing  to  use  a  calciner.  The 
ores  used  are  so  free  from  sulphur  that  they  have  to 
buy  ores  containing  sulphur  to  assist  them. 

11.666.  Is  that  state  of  things  likely  to  continue  ? — 
Yes,  it  is  as  likely  as  not,  I  think.  We  have  worked 
for  years  without  using  a  calciner. 

1 1.667.  Have  you  occasionally  made  acid  ? — Yes. 
But  what  I  mean  to  say  is  that  at  times  we  have  been 
able  to  buy  from  the  alkali  manufacturers  burnt  ores 
for  the  cleaning  off  process,  and  we  have  had  large 
supplies  of  carbonates  and  silicates  for  our  other 
process;  at  other  times,  a  supply  of  burnt  ore  has 
been  lacking,  and  a  supply  of  carbonates  and  silicates 
has  been  lacking.  We  have  then  bought  raw  ores 
and  calcined  them,  and  Chili  regulus,  and  calcined 
that  also.  At  the  present  time  we  have  a  supply  of 
ores  that  need  no  calcining,  and  we  have  to  buy  ores, 
even  at  Swansea,  to  bring  to  St.  Helens  to  assist  us 
in  smelting.  This  renders  our  smoke  very  dilute.  We 
have  found  that  our  smoke  is  only  five  times  as 
concentrated  as  ordinary  coal  smoke,  i.e.,  contains 
only  five  times  as  much  sulphur  per  cubic  foot  as  coal 
smoke  from  an  ordinary  boiler  chimney. 

11.668.  Did  the  same  state  of  circumstances  hold 
good  at  the  time  when  some  years  ago  there  was  a 
prosecution,  and  when  the  Bold  Copper  Works  were 
closed  under  an  injunction  from  the  Court  of  Chan- 
cery ? — I  do  not  know  whether  it  was  so  at  that  time 
in  all  the  works,  but  it  was  so  when  we  had  our  trial 
with  Mr.  Tipping. 

11.669.  You  mean  that  you  were  in  the  same 
position  at  that  time  that  you  are  now  ? — Yes,  at 
that  time  we  were  even  making  more  concentrated 
gas  than  now.  Then  it  contained  five  times  as  much 
sulphur  per  cubic  foot  as  in  an  ordinary  foot  of  coal 
smoke. 

11.670.  Have  you  any  reason  for  not  employing  the 
Gerstenhofer  furnace  ? — The  Gersteuhofer  furnace  had 
not  received  our  attention,  the  muffle  calciner  had. 

11.671.  Have  you  not  found  it  necessary  since  that 
time  to  reconstruct  your  apparatus  ? — We  have  seen 
no  reason  for  doing  so. 

11.672.  {Mr.  Wilbraham  Egerton.)  Did  you  hear 
the  evidence  given  in  Lancasliire  by  witnesses  who 
complained  of  the  damage  done  from  the  copper  works 
in  your  neighbourhood  ? — Yes,  I  did. 

11.673.  Mr.  Holdeu,  a  farmer,  complained  that  he 
suffered  damage  from  your  works? — Yes,  I  heard 
that. 

11.674.  Do  you  admit  that  he  did  sustain  damage  ? 
— He__said  so. 
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ll,67o.  Do  you  admit  that  he  did  sustain  damage  ? 

 It  was  perfectly  impossible  for  him  to  say  where  it 

came  from.  His  farm  is  away  here  {pointing  to  the 
map),  iiud  the  wliole  stream  of  smoke  froni  St.  Helens 
goes  right  across  the  district. 

11.676.  Mr.  Holden  stated  that  he  received  8/. 
compensation  from  you  ? — For  a  long  time  they  levied 
blackmail  upon  us;  our  object  was  to  avoid  litiga- 
tion, but  it  became  so  serious  that  we  had  to  fight 
for  it. 

11.677.  Then  Mr.  McMiken  appears  to  have  re- 
ceived compensation  from  you,  after  arbitration,  to  the 
amount  of  40/.  He  was  asked,  "  What  amounts  have 
"  you  received  in  compensation  from  any  of  these 
"  works?"  and  his  answer  was,  "Mr.  Thomas  Henry 
"  Lyon  sued  Newton,  Keates,  and  Company  for  a  bill 
"  of  120/.,  and  he  received  by  the  arbiter's  award  40Z., 
"  one-third  ?" — Yes,  he  was  Mr.  Holden's  neighbour. 
He  made  all  his  claims  upon  us  until  one  July  when 
we  let  our  works  open,  and  he  found  that  he  received 
just  as  much  damage  when  they  were  out  as  while 
they  were  in ;  it  made  no  perceptible  difference. 

11.678.  Do  you  think  in  that  case  that  you  ought 
not  to  have  paid  compensation  for  the  damage  that 
was  done  ? — Yes  ;  I  daresay  Ave  were  a  contributing 
cause  to  damage  done  prior  to  the  letting  out  of  our 
works.  Had  we  been  there  alone  we  should  have 
done  no  damage,  but  with  20  others  we  no  doubt 
assisted  to  do  some  part  of  the  damage  that  was  done. 

11.679.  With  regard  to  the  general  question  of  the 
inspection  of  copper  works,  situated  as  you  are  in  the 
middle  of  other  works,  are  you  of  opinion  that  your 
copper  works  should  be  placed  under  inspection  ? — 
We  have  always  been  very  ready  to  see  an  inspector 
iu  our  works. 

11.680.  Do  you  think  it  is  desirable  that  works 
like  yours  should  be  put  under  inspection  ? — I  agree 
with  Mr.  Vivian  that  the  less  inspection  there  is  the 
better. 

11.681.  Mr.  Vivian's  case  is  different  from  the  case 
of  Lancashire ;  he  is  in  a  part  of  the  country  where 
the  people  do  not  complain  of  the  damage  done  ? — 
The  whole  of  the  sulphur  which  is  sent  out  by  the 
copper  works  of  St.  Helens  is  not  half  the  quantity 
that  is  turned  out  by  the  coals  of  St.  Helens. 

11.682.  Therefore  you  think  that  you  ought  not  to 
be  placed  under  inspection  ? — It  is  a  bagatelle  the 
whole  thing  ;  it  would  not  be  a  very  serious  thing  if 
v/e  were  under  inspection.  1  do  not  think  it  would 
make  any  difference. 

11.683.  Do  you  think  that  other  works  which  do 
not  employ  the  best  known  process  ought  to  be  com- 
pelled to  do  so  ? — I  think  if  anyone  came  to  look  into 
the  question  they  would  find  no  complaints  n)ade  of 
the  way  in  wiiich  the  other  Avorks  are  conducted.  I 
do  not  think  there  is  any  serious  matter  to  complain  of. 

11.684.  Do  you  agree  with  Mr.  Vivian  that  the 
copper  trade  is  in  such  a  state  that  any  further  re- 
strictions would  shut  it  up  altogether  ? — It  is  con- 
siderably depressed,  but  I  do  not  say  that  further 
restnctions  would  shut  it  up  altogether. 

11.685.  Do  you  think  that  the  effect  of  any  further 
restrictions  would  be  to  drive  the  copper  trade  out  of 
Lancashire  ? — I  do  not  think  it  would. 

11.686.  Do  you  think  that  you  could  manage  to 
comply  with  the  requirements  ? — The  trade  is  so 
essentially  different  from  the  Swansea  trade.  I  mean 
the  class  of  ores  that  we  get  enable  us  to  conduct 
processes  which  are  not  conducted  in  Swansea,  and  I 
do  not  think  any  restriction  would  interfere  with  the 
trade  of  St.  Helens. 

11.687.  Do  you  tliink  that  the  tendency  of  the 
present  day  is  to  use  such  ores  as  do  not  emit  much 
noxious  vapour  ? — Not  the  tendency  of  the  age,  but 
the  discovery  of  mines.  There  is  a  large  supply  now 
of  ores  not  containing  sulphur. 

11.688.  {Admiral  Hornby).  When  you  speak  of 
depression  in  the  copper  trade,  does  that  depression 
amount  to  anything  more  than  the  depression  which 
has  taken  place  in  the  iron  trade  and  other  branches 
of  trade  ;  for  instance,  copper  now  is  70/.  or  80/.  a  ton, 
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Avhereas  it  Avas  110/.  and  120/.;  does  not  that  depres-  Mr. 

sion  correspond  Avith  the  general  depression  of  the        ^-  Alleii. 

times  ?  —  The     commercial    management    is    not  '  _ 
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essentially  my  departmentf    I  think  Mr.  ViAdan's      :  ' 

opinion  is  very  much  higher  than  mine.    I  am  quite 

sure  that  wluit  he  says  is  more  reliable  than  any 

opinion  I  might  express. 

1 1 .689.  Are  Ave  to  infer  that  you  consider  that  the 
damage  which  you  say  has  been  done,  has  been  done 
entirely  by  alkali,  and  is  not  in  any  way  attributable 
to  copper  ? — No  ;  and  I  am  glad  you  have  asked  that 
question,  for  it  enables  me  to  describe  the  Avinter's 
experiment  that  verified  the  effects  Avitnessed  in  the 
Sherdley  and  Knowsley  districts  respectively  during 
the  previous  spring,  to  which  I  have  referred.  There 
was  a  fall  of  snow,  and  the  wind  was  blowing  in  the 
same  direction  for  a  number  of  days,  from  east  to 
north-east,  carrying  Sutton  smokes  over  Sherdley  and 
St.  Helens  smokes  over  Knowsley.  Samples  of  snow 
were  collected  at  A^arious  distances,  which,  Avhen 
melted,  showed  a  gradation  of  colour  ;  the  first 
sample  when  melted  was  as  black  as  ink  from  soot 
until  approaching  Knowsley  it  Avas  hardly  tinged. 
W^e  tested  these  samples,  and  the  first  sample  contained 
a  very  large  quantity  of  sulphuric  and  mimatic  acids, 
but  the  sulphuric  acid  fell  more  rapidly  than  the 
muriatic  acid,  until  at  Knowsley  Park  Avail  it  was 
principally  hydrochloric  acid,  and  not  sulphuric  acid, 
that  was  found  in  the  snow.  No  doubt  all  the  Avorks 
of  the  district  contributed  to  do  the  injury  that  had 
been  done  in  the  summer.  The  sulphuric  acid  when 
melted,  fell  within  a  few  hundred  yards,  very 
markedly — after  the  mile  it  became  very  slight  indeed. 

11.690.  {Chairman.)  Did  you  find  after  the  mile 
any  trace  of  any  substance  proceeding  from  the  cop- 
per works  ? — Yes,  Ave  found  up  to  KnoAvsley  traces  of 
sulphurous  acid. 

11.691.  At  a  distance  of  hoAv  many  miles  was  that? 
— Nearly  two  miles  from  KnoAvsley  Lodge,  it  Avas  up 
to  Eccleston  Lodge. 

11.692.  You  stated  that  for  a  certain  portion  of  the 
distance  the  traces  Avere  so  faint  that  you  did  not 
think  they  Avould  have  produced  any  effect  upon 
A'egetation  ? — At  the  last  they  were  A'ery  faint. 

11.693.  {Admiral  Hornby).  You  did  not  go  nearer 
to  the  house  than  Eccleston  Lodge  ? — No,  if  Ave  had 
gone  amongst  the  trees  they  Avould  have  acted  as 
condensers,  and  Ave  should  have  got  nothing. 

11.694.  {Chairman).  Did  you  make  a  careful  note 
of  the  result  of  all  those  experiments  ? — Yes. 

11.695.  Will  you  be  good  enough  to  supply  the 
Commissioners  with  the  result  of  the  experiments  you 
made  ? — Yes. 

11.696.  {Admiral  Hornby).  Were  those  experiments 
made  on  account  of  proceedings  having  been  taken 
against  j^ou  ? — Yes,  for  several  years  there  Avas  con- 
tinual litigation ,  and  actions  were  taken  against  us. 

11.697.  Do  you  remember  the  proceedings  which 
were  taken  by  Mr.  Tipping  against  a  certain  copper 
company,  where  an  injunction  was  granted  ? — Yes. 

11.698.  The  effect  of  which  Avas  to  shut  those 
works  up  ? — Yes. 

11.699.  And  they  moved  into  St.  Helens  ? — Yes. 

11.700.  And  the  Avorks  are  being  carried  on  still  ? 
—Yes. 

11.701.  Are  they  using  the  same  processes  ? — They 
use  the  calciners  and  the  chambers  ;  they  condense  as 
we  do. 

11.702.  Were  they  doing  so  at  the  time  of  the 
proceedings  ? — No. 

11.703.  Then  there  has  been  an  improvement  since 
that  ?— Yes. 

11.704.  Were  any  proceedings  taken  against  you 
by  Mr.  Tipping,  about  the  same  time,  or  at  any  time  ? 
— Yes,  afterwards. 

11.705.  With  success  on  the  part  of  Mr.  Tipping  ? 
— I  think  not. 

11.706.  {Professor  Abel.)  Whatever  description  of 
ore  you  use  in  the  copper  smelting  process,  sulphur  is 
indispensable,  and  is  instrumental  in  the  ultimate  pro- 
duction of  the  copper,  is  it  not  — Yes. 
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1 1.707.  So  that  when  you  use  sulphurets  which  are 
used  in  the  preliminary  roasting  you  draw  off  a  certain 
proportion  of  sulphur,  but  you  obtain  a  material  from 
which  regulus  is  produced,  containing  about  20  or  22 
per  cent,  of  sulphur  ? — Yes. 

11.708.  If  you  use  carbonates  and  silicates  you  mix 
them  with  a  portion  of  sulphuret,  to  obtain  the  same 
result  ? — Yes. 

11.709.  So  that  whatever  ore  you  use  that  pro- 
portion of  sulphur  must  be  dealt  with  ? — Yes. 

11.710.  And  that  pi'oportion  is  the  amount  which 
you  cannot  deal  with  in  the  process  of  condensation  ? 
—Yes. 

11.711.  Therefore  whether  you  work  carbonates, 
silicates,  or  sulphurets  you  still  pass  into  the  au" 
occasionally  a  part  of  the  sulphur  from  your  woi'ks 
which  you  cannot  condense  ?— Yes. 

11.712.  In  the  construction  of  muffle  furnaces,  is 
there  any  special  difficulty  with  regard  to  the  cost  of 
the  arrangement  which  would  render  it  a  difficult  one 
to  adopt  ? — It  cost  us  to  put  up  the  chambers  and 
furnaces  4,000Z. 

11.713.  That  is  including  the  chambers? — Yes. 

11.714.  With  regard  to  the  furnace,  is  it  less 
expensive  than  the  Gerstenhofer  furnace  ? — I  do  not 
know  the  cost  of  the  Gerstenhofer. 

11.715.  It  is  of  simple  construction,  is  it  not? — ^I 
believe  it  is — from  the  drawings  I  have  seen  of  it,  it 
seems  so.  I  do  not  know  the  cost  of  it,  nor  the  wear 
and  tear,  but  I  imagine  that  that  is  considerable. 

11.716.  It  is  a  furnace  that  works  without  difficulty 
in  connexion  with  the  condensing  chamber,  is  it  not  ? 
— I  believe  so. 

11.717.  {Admiral  Hornby.')  Have  you  told  us 
whether  or  not  Mr.  Vivian's  process  was  used  in  the 
works  at  St.  Helens  ? — It  is  not  used  anywhere  at 
St.  Helens. 

1 1.718.  It  has  not  been  tried  there  ? — No. 

11.719.  {Mr.  Stevenson).  You  do  not  employ  the 
muffled  furnace,  I  i^resume,  for  any  process  except  that 
of  calcining  ? — No. 

11.720.  Then  I  presume  you  have  to  use  some  mode 
of  stirring  it  up  ? — The  men  work  it  with  a  rabble. 

11.721.  When  the  door  is  opened,  necessarily  some 
air  gets  in  and  dilutes  your  gases  ? — Yes. 

1 1.722.  What  per-centage  of  sulphurous  gas  is  there 
as  it  enters  the  chambers  ? — I  do  not  know. 

11.723.  You  require  to  use  heat  outside  the  furnace 
to  keep  up  the  combustion,  do  you  not? — Yes. 

11.724.  You  are  aware,  are  you  not,  that  in  the  case 
of  the  Gerstenhofer  furnace  no  stirring  is  required, 
such  as  you  use  ? — Not  svich  as  we  use. 

11.725.  And  no  external  heat  is  required? — That 
is  so. 

11.726.  Would  you  not  infer  from  that,  that  there 
is  a  great  advantage  in  favour  of  the  Gerstenhofer  ? — 
You  have  to  grind  the  metal  very  fine,  I  understand, 
while  we  do  not  grind  it;  we  just  put  it  in  as  it 
comes,  and  that  is  a  saving. 

11.727.  You  cannot  calcine  ores  which  contain  less 
than  20  per  cent,  of  sulphur  ? — It  does  not  pay  to 
do  so. 

11.728.  I  think  Mr.  Vivian  gave  us  some  details 
with  regard  to  the  Gerstenhofer  showing  a  profitable 
product  of  sulphur,  but  I  think  he  produced  a  larger 
quantity  of  sulphuric  acid  than  you  seem  to  do  ? — 
I  think,  looking  through  his  evidence,  he  says  he 
leaves  11  per  cent. 

11.729.  Out  of  28  he  got  18,  and  you  get  one  half? 


— He  leaves  10  per  cent.  in.  We  work  sometimes 
ores  containing  40  per  cent,  of  sulphur. 

11.730.  In  that  case  what  do  you  leave  ? — From  7 
to  10 ;  it  would  not  contain  so  much  copper  ;  rich  as 
it  is  in  copper,  this  sulphur  is  left  in. 

11.731.  Mr.  Vivian  told  us  that  he  could  calcine 
the  regulus  in  his  Gerstenhofer  furnace  ? — ^Yes. 

11.732.  Have  you  not  attempted  that  ? — Yes,  we 
do  that. 

11.733.  With  what  result  ? — With  an  equally  good 
result,  as  when  we  calcine  ores  or  Chili  regulus. 

11.734.  How  much  sulphuiic  acid  have  you  made 
in  a  year  in  this  way  ? — I  think  1,000  tons  is  the 
largest  quantity  we  have  made. 

11.735.  Do  you  not  use  the  muffle  furnaces  for 
the  purpose  of  collecting  the  sulphurous  acid  from  the 
regulus? — Yes;  when  we  require  to  calcine  the 
regulus,  we  do  all  the  calcining  in  those  muffle 
furnaces. 

1 1 .736.  Does  not  the  regulus  always  consist  of  a 
compound  of  sulphur  and  copper  ? — Sulphur,  copper, 
and  iron. 

11.737.  That  sulphur  must  be  burnt  out,  must  it 
not  ? — Yes. 

11.738.  The  regulus  is  not  always  worked  sepa 
rately,  is  it  ? — Never  with  us  ;  we  mix  it  with  precipi- 
tates and  carbonates. 

11.739.  Does  not  it  give  you  an  advantage  in  the 
market  in  purchasing  ores,  to  be  able  to  use  an  ore 
containing  sulphur,  compared  with  ore  that  does  not 
contain  it  ? — I  think  we  should  always  select  the 
ore  that  did  not  contain  sulphur  if  it  made  as  good 
copper. 

11.740.  You  can  make  sidphuric  acid  from  it? — 
We  have  not  taken  that  into  consideration,  if  we  can 
save  the  calcining  process. 

11.741.  Although  you  get  sulphuric  acid  from  the 
sulphur,  you  would  rather  not  make  it  ? — No. 

11.742.  Do  you  take  means  to  prevent  the  escape 
of  fine  copper  dust  from  the  chimneys  ? — Yes. 

11.743.  What  means  do  you  adopt  ?- — We  have 
very  large  flues  ;  a  tall  stack,  and  very  large  flues, 
and  chambers  in  the  flues,  so  as  to  cause  a  less  rapid 
passage  of  the  air ;  and  we  get  out  of  that  stack  nearly 
100  tons,  at  times,  of  flue  dust. 

11.744.  Is  that  a  recent  arrangement? — No;  we 
have  always  had  that.  Mi'.  Keates  has  always  had  it ; 
he  has  been  a  great  advocate  for  long  flues,  depositing 
as  much  as  possible  in  them. 

11.745.  In  all  the  copper  works  in  your  neigh- 
bourhood are  those  great  flues  used  ? — I  believe  so. 

11.746.  It  has  been  stated  in  evidence  that  copper 
dust  can  be  treated ;  how  is  that,  if  it  is  all  collected  ? 
— It  is  not  all  collected.  A  tall  chimney  has  a  very 
rapid  draught.  I  have  collected  it  in  the  snow.  The 
dust  accumulates  on  the  sides  of  the  flues  and  on  the 
eides  of  the  stack  ;  and  when  the  furnaces  are  put  on 
dead,  on  the  Saturdays,  the  flues  of  the  chimney  cool 
and  conti'act,  and  loosen  some  of  the  dust,  and  you  can 
find  it  on  Monday,  or  bits  of  copper  scale,  on  the 
railway  in  the  neiglibourhood. 

11.747.  You  ascribe  that  to  the  disturbance  of  the 
dust  ? — There  is  always  some  going  up  the  chimney. 

11.748.  You  cannot  catch  the  whole  of  it? — Not 
the  whole ;  all,  except  a  very  trifling  amount. 

11.749.  Is  yours  the  only  manufactory  at  St.  Helens 
that  condenses  sulphuric  acid  ? — No ;  there  are  two  of 
us  there. 

11.750.  How  many  do  not  condense  ? — -Four. 


The  witness  withdrew. 


Mr.  Mr.  Charles  I 

C.  Lambert. 

  11,751.  {Chairman.)  You  are  an  owner  of  copper 

works  near  Swansea  ? — Yes. 

11.752.  How  long  have  they  been  established  ? — 
Since  the  year  1851. 

11.753.  Is  there  anything  peculiar  in  the  manner 
in  which  those  woi-ks  are  carried  on,  as  compared  Avith 
those  of  your  neighbours  ? — I  do  not  think  there  is 


IBERT  examined. 

much  difPerence ;  we  make  a  little  acid  there,  and  we 
could  make  a  good  deal  more. 

11.754.  Your  works  are  the  last  established  works 
at  Swansea,  I  think  ? — I  think  so  in  Swansea  proper. 

11.755.  Were  any  complaints  made  of  the  effect  of 
the  smoke  from  your  works  in  the  nciglibouihood  after 
they  had  been  established  ? — Not  that  I  remember.  ' 
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11.756.  Have  you  ever  been  proceeded  against  — 
Never;  but  I  was  not  there  when  they  were  first 
started. 

11.757.  Were  you  interested  in  them  at  that  time? 
They  were  my  father's  works. 

11.758.  Had  the  neighbourhood  of  your  works  been 
already  aifected  by  copper  works  which  had  existed 
before  your  works  were  established? — To  some 
extent.  I  should  say  there  is  a  farm  there. 
Mr.  Grenfell  has  a  farm  between  his  works  and  ours, 
and  I  have  seen  him  take  good  crops  of  grass. 

]  1,759.  Do  cattle  graze  there  ? — Yes. 

11.760.  And  milch  cows  ? — I  think  so. 

11.761.  Have  you  done  anything  to  lessen  the 
amount  of  the  sulphurous  vapours  from  your  works  ? 
— have  erected  chambers,  with  the  view  to  utilize 
the  sulphur  that  would  be  otherwise  lost ;  or  rather 
the  produce  of  the  sulphur — the  sulphuric  acid. 

11.762.  Connected  with  the  calcining  process  ? — 
Yes. 

11.763.  With  what  success  have  you  done  so  ? — 
I  have  been  able  to  make  sulphuric  acid  easily  and 
satisfactorily,  but  my  difficulty  is  to  find  a  use  for  it. 

11.764.  Do  you  sell  it,  or  do  you  apply  it  to  the 
manufacture  of  any  other  product  ? — I  use  all  I  can 
in  the  manufacture  of  sulphate  of  copper ;  that  is  very 
hmited ;  but  I  have  the  means  of  making  four  or  five 
times  more  than  I  do. 

11.765.  Do  you  manufacture  any  chemical  manure  ? 
—No. 

11.766.  Do  you  dispose  of  the  whole  of  your  acid  ? 
— Not  one  fifth  part.  I  do  not  make  it ;  I  only  make 
it  so  far  as  I  can  use  it ;  but  I  have  chamber  room  to 
make  five  times  as  much  as  I  do  make, 

11.767.  What  becomes  of  the  rest  ? — The  rest  goes 
out  into  the  air,  as  it  had  done  previously,  and  as  in 
other  works. 

11.768.  Supposing  you  were  able  to  make  a  com- 
mercial profit  from  the  acid,  what  amount  should  you 
be  able  to  condense  ? — With  the  chambers  that  I  have 
I  could  make  about  four  to  five  tons  per  day,  as  much 
as  that  ;*  but  that  varies  very  much  also  sometimes. 
If  I  cannot  sell  my  sulphate  of  copper,  I  stop  making 
it  altogether. 

1 1 .769.  Have  you  not  adopted  Mr.  Vivian's  process 
or  some  other  process  ? — No,  I  do  not  use  Mi'.  Vivian's 
process. 

11.770.  Will  you  describe  what  your  process  is? — • 
The  mufile  furnaces  which  I  heat  with  the  waste  heat 
from  the  smelting  furnaces. 

11.771.  Do  you  agree  with  the  other  witnesses 
with  regard  to  the  present  depressed  condition  of  the 
copper  trade  ? — I  do,  as  far  as  its  being  in  a  depressed 
state. 

11.772.  Since  you  have  taken  the  management  of 
your  works,  have  you  known  the  trade  to  be  in  a 
prosperous  state  ? — Certainly,  very  prosperous  indeed. 

11.773.  How  long  ago  Avas  that? — About  iip  to 
seven  years  ago.  Since  then  it  has  been  very 
precarious.  There  have  been  some  years  of  sudden 
rise  in  copper,  which  have  generally  left  some  profit 
to  be  swept  off  in  succeeding  years  of  depression. 

11.774.  When  did  you  come  into  the  management 
yourself  ? — I  have  been  managing  it  off"  and  on  since 
the  year  1854. 

11.775.  When  did  the  last  enlargement  of  the 
works  take  place  ? — We  have  been  reducing  them. 

11.776.  When  did  you  last  reduce  them  ? — When 
they  stopped  growing  and  increasing ;  I  think  about 
10  years  ago. 

1 1.777.  Since  then  you  have  reduced  them  ? — Yes. 

11.778.  When  did  you  begin  to  do  that  ? — I  have 
been  reducing  them  for  the  last  five  or  six  years ;  but 
my  father  having  works  and  mines  in  Chili  I  am  not 
able  to  answer  your  question,  because  I  have  been  often 
there  for  three  or  four  years,  and  then  here  again.  I 
only  returned  a  year  ago  from  South  America. 

11.779.  Generally  speaking,  do  you  agree  with 
Mr.  Vivian  in  saying  that  the  production  of  copper 
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has  very  much  decreased  in  Swansea  and  the  neigh-  Mr. 
bourhood  ? — Very  much  indeed.    Having  mines  in  ^- 
Chili,  we  originally  started  ^those  works  with  a  view    g  ~^ 
to  smelting  the  Chilian  ores ;  but  since  then  we  have 
been  obliged  gradually  to  erect  works  there,  being 
able  to  smelt  them  more  profitably  in  Chili  than  in 
Swansea  ;  and  the  same  cause  which  induced  us  to 
erect  works  at  Chili  to  smelt  those  ores  naturally 
operated  with  the  large  producers  of  ores  in  Chili, 
where  they  now  smelt  it  nearly  all  into  copper ;  very 
little  of  the  ore  regulus  comes  now  from  South 
America. 

11.780.  Have  you  found  that  competition  not  only 
affects  the  quantity  made  in  England,  but  also  the 
profits  that  can  be  made  upon  a  reduced  quantity  ? — 
Certainly,  very  considerably;  because  all  the  copper 
that  is  made  abroad  is  competitive  with  the  copper 
that  we  make  here,  so  much  so  that  I  sell  all  the 
copper  that  we  produce  in  Chili  ;  it  comes  in  here 
to  compete  with  me  and  other  smeltei's  here,  but  I 
sell  it  there  as  I  can  get  a  better  price  for  it  there 
than  if  I  shipped  it  from  there  to  England  to  be  sold 
here  on  my  own  account. 

11.781.  Did  the  copper  works  share  in  the  general 
prosperity  between  1869  and  1873  ? — I  should  say 
that  they  did  to  a  certain  extent,  but  not  to  the  extent 
that  they  did  in  former  years.  In  former  years  there 
was  a  monopoly  in  the  trade. 

11.782.  Did  you  feel  the  general  improvement  of 
the  trade  at  that  time  ? — I  should  say  so  decidedly ; 
I  cannot  tell  you  exactly  from  memory,  for  I  was 
away  a  part  of  the  time. 

1 1.783.  Should  you  object  to  a  law  which  compelled 
the  manufacturers  of  copper  to  adopt  the  best  prac- 
ticable means  of  reducing  such  nuisances  as  are  caused 
by  the  emission  of  vapours  from  copper  works  ? — No, 
I  should  not. 

11.784.  {Mr.  Stevenson.)  You  say  that  you  only 
occasionally  make  sulphuric  acid  from  sulphurous  ore, 
because  you  cannot  always  find  a  use  for  it  ? — I 
cannot  find  a  use  for  the  acid  which  I  produce. 

11.785.  But  when  you  do  make  it,  as  I  understand 
you,  you  use  muffle  furnaces  ? — Always. 

11.786.  Are  the  muffle  furnaces  so  constantly  at 
work  that  only  a  portion  of  the  gas  is  condensed  ? — . 
Quite  so. 

11.787.  Then  sulphm-ous  acid  is  always  coming 
from  the  muffle  furnaces  ?  —  The  sulphurous  acid 
gases. 

11.788.  Part  of  that  goes  into  the  chambers,  does 
it  ? — As  much  as  I  require  to  make  the  acid. 

11.789.  And  the  rest  goes  up  the  chimney? — Yes, 
the  same  as  it  does  when  it  is  calcined  in  an  open 
calciner. 

11.790.  Do  you  partly  use  an  open  calciner? — No, 
I  cannot  do  that  for  the  chambers. 

11.791.  When  you  send  away,  say,  three  fourths  of 
this  sulphur  into  the  air,  are  three  fourths  of  the  ore 
calcined  in  an  open  calciner  ? — Yes  ;  I  always  prefer 
an  open  calciner  when  I  can  use  it,  because  that  is 
by  far  the  best  adapted  for  the  proper  treatment  of 
ores  purely  for  copper. 

11.792.  The  muffle  furnace  is  only  used  when  you 
make  sulphuric  acid,  as  I  understand  you  ? — Yes. 

11.793.  You  would  not  use  it  if  you  could  find  an 
outlet  for  the  sulphuric  acid,  would  you  ? — Cei'tainly. 

I,  794.  Is  the  sulphuric  acid  not  saleable  ? — Not  in 
Swansea  to  any  extent.  I  have  not  been  able  to  sell 
it  at  a  good  price. 

II,  795.  Is  there  any  demand  for  it  for  manure 
making  ? — I  do  not  know  any  one  who  buys  it.  I  do 
not  suppose  that  Mr.  Vivian  would  buy  it. 

11.796.  By  what  process  do  you  make  sulphuret 
of  copper  ? — By  oxidizing  the  copper. 

11.797.  Metallic  copper?— Yes. 

11.798.  You  dissolve  it  in  sulphuric  acid,  do  you 
not  ? — Yes. 

11.799.  If  there  was  a  sufficiently  large  demand  for 
the  sulphuret  of  copper  you  would  use  so  much  more 
sulphuric  acid  in  that  way  ? — Yes,  I  make  all  I  can 
of  it. 
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11.800.  How  much  nitre  have  you  used  to  make 
sulphuric  acid  ? — I  caunot  tell  you  exactly. 

11.801.  {Professor  Roscoe.)  We  have  heard  from 
two  preceding  witnesses  that  the  cost  of  making  the 
acid  is  about  5s.  a  ton  more  than  that  in  the  case  of 
ordinary  sulphuric  acid,  is  that  your  experience  ? — I 
cannot  say  what  it  costs  me  to  make  it, 

11.802.  Do  you  know  what  it  costs  you  per  ton  to 
make  it  ? — I  cannot  say. 

11.803.  In  your  Chili  works,  are  you  obliged  to 
condense  ?  — No. 

11.804.  You  make  no  sulphuric  acid,  as  I  under- 
stand ? — Yes,  I  do  make  a  considerable  quantity,  in 
the  same  manner  and  for  the  same  purpose — of  making 
sulphate  of  copper. 

11.805.  Do  you  use  the  same  process  in  Chili  that 
you  employ  here  ? — Exactly  the  same,  only  to  a  larger 
extent  than  here  ;  there  I  have  a  ready  sale  for  the 
sulphate  of  copper,  which  is  used  there  in  the  extrac- 
tion of  silver. 

11.806.  {Professor  Abel.)  If  you  were  able  to  apply 
the  calcining  process  in  the  muffle  furnace  to  the 
whole  of  the  ore  that  you  use  and  the  regulus,  that  is 
to  say,  if  you  had  a  ready  consumption  or  sale  for 
the  acid,  could  you  say  what  proportion  of  the  total 
amount  of  the  sulphur  in  the  ore  you  could  recover  ? 
— I  should  say  that  we  could  reduce  it  down  to  about 
10  per  cent  of  sulphur. 

11.807.  Would  the  proportion  recovered  be  from 
20  to  30  per  cent,  of  the  total  amount  of  the  sulphur  ? 
— I  should  think  that  we  should  recover  from  the 


actual  ores  calcined  75  per  cent,  without  difficulty 
not  from  the  general  process  of  smelting,  but  pure! 
from  the  calciner. 

11.808.  {Viscount  Midleton.)  Ami  to  understand 
you  to  say  that  the  adoption  of  this  process  has  been 
an  economical  success  ? — No. 

11.809.  Have  you  ever  been  able  to  compute  what 
difference  there  is  between  the  amount  of  gas  which 
was  formerly  emitted  and  that  which  is  now  emitted  ? 
— It  is  very  small  indeed  in  my  works.  I  should  not 
say  it  was  10  per  cent,  of  the  whole. 

11.810.  Then  in  ftict  you  regard  the  process  with 
regard  to  the  public  and  your  own  private  interest 
rather  as  a  failure  ? — Yes,  certainly  a  failure. 

11.811.  What  was  your  object  in  adopting  it? — 
My  object  was  purely  to  endeavour  to  utilize  the 
substance  which  is  .thrown  away  into  the  air,  namely 
the  sulphur;  and  in  my  endeavour  to  do  so,  with 
regard  to  profit  I  hare  certainly  failed. 

11.812.  You  are  aware  I  daresay  that  the  alkali 
works  are  now  subject  to  inspection  ? — I  believe  so. 

11.813.  Should  you  have  any  objection  to  your  own 
works  and  those  of  copper  ore  manufactm'ers  being 
placed  under  similar  inspection  by  Government  in- 
spectors ? — It  would  be  inconvenient.  I  should  prefer 
that  there  should  not  be  any  supervision. 

11.814.  Supposing  any  scheme  of  inspection  was 
proposed,  should  you  prefer  that  it  should  be  an 
inspection  by  local  officers  or  by  officers  appointed 
by  the  Government  ? — I  should  say  officers  appointed 
by  the  Government, 


The  witness  withdrew. 
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 11,815.  {Chairman.)  You  are  county  court  judge 

of  Manchester  ? — Yes. 

11,816.  I  believe  you  have  considered  the  diffi- 
culties which  have  surrounded  the  question  of  obtain- 
ing damages  for  the  injury  that  is  done  by  noxious 
vapours,  and  1  believe  you  are  also  prepared  to  propose 
some  remedies.  Will  you  begin  by  saying  what  are  the 
difficulties  that  you  have  found  with  regard  to  the 
enforcement  of  the  law  ? — The  result  of  my  experience 
upon  the  subject  in  this,  that  the  first  difficulty  is 
occasioned  by  the  state  of  the  law  itself.  I  need  not 
tell  the  Commissioners  what  the  law  is  ;  that  a  nuisance, 
Avhether  it  be  occasioned  by  noxious  vapours  or  by 
any  other  cause,  is  simply  a  matter  that  is  to  be 
suppressed  ;  that  is  to  say,  if  it  is  one  of  constant  re- 
currence, so  that  the  person  who  complained  of  the 
injury  would  then  be  obliged  to  have  recourse  to 
successive  actions  to  recover  damages,  the  court  will 
step  in,  and  by  an  injunction  do  away  with  the 
evil,  simply  by  ]jutting  down  the  nuisance  altogether. 
That  has  taken  place  in  two  cases  of  that  kind  in  my 
own  experience.  That  state  of  the  law,  I  need  not  say, 
is  not  at  all  adapted  to  the  state  of  society  where  these 
nuisances  have  grown  up,  where  there  is  a  branch 
of  trade  carried  on  upon  Avhich  the  well-being  of  a 
large  district  must  depend,  and  to  put  down  which 
would  dislocate  the  industry,  not  only  of  that  district, 
but  of  the  whole  community.  I  fancy  that  the 
problem  that  1  have  occasionally  tried  to  solve  is  one, 
the  solution  of  which  has  occurred  to  many  minds 
besides  my  own,  and  it  is  this,  namely,  in  what  way 
the  law  is,  not  to  be  altered,  but  administered,  so  as,  if 
possible,  to  adapt  the  administration  of  the  law  to  the 
present  state  of  things.  Now  the  first  step  towards 
solving  that  difficulty  is  this,  as  it  strikes  me.  It 
must  be  admitted  that  the  interests  both  of  the  person 
who  complains  of  the  nuisance  and  the  person  against 
whom  the  complaint  is  made  must  be  regarded,  and 
that  if  possible  some  means  should  be  found  out 
whereby  the  interests  of  both  parties  maybe  consulted, 
and  as  far  as  possible  given  effect  to.  I  do  not  myself 
contemplate  any  alteration  in  the  law,  but  simply  such 
an  alteration  in  administering  the  law  that  it  would,  if 
possible,  attain  the  desired  result.  Now,  although  the 
present  administration  of  the  law  is  one  which  is  very 
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cumbrous,  and  exceedingly  expensive,  and  not  by  any 
means  satisfactory,  of  course  there  are  always  two  ques- 
tions to  be  decided  in  these  cases.  When  a  complaint 
is  made,  the  first  question  is  whether  the  complaint  is 
well  founded,  and  assuming  that  to  be  established,  the 
next  question  is  what  amount  of  damage  has  been 
sustained  by  the  person  complaining.  Now  to  try 
both  those  questions  the  only  tribunal  that  Ave  have  at 
this  moment  is  that  consisting  of  a  judge,  or  a  judge 
with  a  jury,  who  of  course  are  to  be  led  to  their  con- 
clusions by  the  evidence  of  gentlemen  of  scientific 
knowledge,  called  on  the  one  side  and  on  the  other,  to 
establish  aye  or  no,  whether  a  complaint  is  well 
founded  in  any  individual  case.  Now  that  is  a  process 
which,  as  I  have  said,  is  very  cumbrous  and  very 
expensive,  and  it  is  in  the  result  A'-ery  unsatisfactory. 
It  is  very  expensive,  as  everybody  must  know,  to  have 
a  number  of  scientific  witnesses  brought  from  a 
distance  to  speak  upon  questions  of  this  kind ;  that  is  a 
matter  which  must  be  attended  with  very  large  cost ; 
and  it  is  very  unsatisfactory,  because  very  often  you 
find  that  the  opinions  of  gentlemen  who  are  called  to 
speak  upon  questions  of  this  kind,  are  so  evenly 
balanced  that  the  judge  or  the  jurymen,  who  must  be 
taken  for  this  purpose  to  be  laymen,  and  Avho  can 
form,  therefore,  no  independent  opinion  of  their  own, 
are  sometimes  misled,  and  are  in  all  cases  encompassed 
with  great  difficulties  in  coming  to  a  satisfactory  con- 
clusion. Then  the  result  is  unsatisfactory,  because, 
it  being  so  essential  that  the  place  from  which  the 
injury  complained  of  proceeds  should  be  seen,  the 
persons  who  are  to  form  their  opinion  should  be  able 
to  do  so  in  some  degree  by  the  evidence  of  their  own 
senses.  In  a  large  number  of  cases  questions  of  this 
kind  are  not  decided  by  the  tribunal  before  whom 
they  are  brought,  but  by  an  arbitrator,  and  that  of 
course  leads  to  very  considerably  increased  expense, 
and  it  would  I  think  be  very  desirable  if  that  expense 
could  be  avoided. 

11,817.  Is  an  arbitration  agreed  to  before  the  fact 
of  the  damage  is  admitted  ?  Is  it  an  arbitration  as  to 
the  fact,  or  as  to  the  amount  of  damage  assumed  to 
have  been  committed  ? — In  by  far  the  larger  number 
of  cases  I  have  never  known  a  case  where  the  question 
of  damage  only  was  referred,  the  question  has  been 
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whether  the  alleged  cause  was  the  real  cause  and  so 
on,  that  is  always  referred.  There  was  the  case  of 
Broadbent  against  the  Imperial  Gas  Company,  in 
which  I  was  counsel,  and  we  had  the  assistance  of 
Professor  Abel.  That  case  was  referred  to  the 
late  Baron  Channell  who  was  then  at  the  bar, 
and  there  the  great  contest  from  beginning  to  end 
was,  not  the  amount  of  the  damage,  but  whether  the 
damage  had  been  really  occasioned  by  the  alleged 
cause;  and  that  is  the  case  in  by  far  the  larger 
number  of  cases. 

11.818.  In  that  case,  what  was  the  nature  of  the 
damage  that  was  done  ? — The  damage  arose  from  the 
effect  of  the  gas  of  the  Imperial  Gasworks  at  Fulham, 
on  crops.  There  was  a  market  gardener  who  had  a 
large  piece  of  garden  ground  close  to  the  Imperial 
Gasworks  at  Fulham,  and  those  works  had  been 
increased  from  time  to  time  till  this  nuisance  took 
place  which  was  complained  of,  and  the  result  was  a 
very  long  and  expensive  litigation,  which  ended  in  the 
House  of  Lords  and  the  shutting  up  of  those  works 
for  two  years.  There  was  an  injunction  from  the 
Court  of  Chancery. 

11.819.  The  arbitrator  in  that  case  gave  damages, 
did  he  ? — Yes.  Now  I  was  about  to  say,  with  regard 
to  the  question  as  to  whether  or  not  the  injury  is 
occasioned  by  the  cause  alleged,  I  do  not  hesitate  to 
say  that  in  by  far  the  larger  number  of  instances  that 
is  a  question  that  might  be  taken  for  granted. 

1 1.820.  How  would  that  be  the  case  where  there 
was  a  conglomeration  of  various  works  and  an  action 
was  brought  against  one  of  many  manufacturers  ? — 
That  is  a  difficulty  which  I  will  touch  upon  presently. 
At  the  present  moment  I  will  take  either  a  case 
where  there  is  only  one,  or  I  will  take  a  case  like 
that  of  St.  Helens,  where  there  are  some  half  dozen 
or  more  chimneys  which  emit  during  the  course  of  24 
hours  a  certain  amount  of  noxious  vapours.  I  do  not 
hesitate  to  say,  whether  the  alleged  offender  be  one 
person  or  whether  the  offenders  be  many,  in  by  far 
the  larger  number  of  instances,  a  scientific  person 
going  upon  the  ground  and  having  only  to  give  an 
unbiased  opinion  as  between  the  complainant  and  the 
person  complained  against,  would  have  no  difficulty 
in  coming  to  the  conclusion  that  the  injury,  leaving 
aside  any  question  of  amount,  or  any  question  of  the 
amount  contributed  by  each  of  several  wrong-doers, 
was  occasioned  by  the  cause  alleged,  and  that  was 
by  the  emission  of  noxious  vapours.  The  question 
of  damage  is  one  which  in  most  cases  would  admit 
of  a  very  simple  solution.  The  real  difficulty  occurs 
in  the  case  suggested  by  your  Lordship,  namely, 
where  there  are  several  alleged  wrongdoers,  each  of 
M'hom  has  contributed  to  a  certain  extent  to  produce 
the  mischief  complained  of.  The  difficulty  is  then  to 
apportion  the  damages  among  those  several  wrong- 
doers, in  such  a  way  as  to  do  as  nearly  substantial 
justice  to  all  as  possible.  That  is  a  case  whicli  I 
myself  have  had  to  deal  with,  and  the  mode  in  which 
I  did  deal  with  it  I  shall  mention  presently  ;  but  with 
regard  to  the  fact  of  the  damage  being  committed,  my 
view  upon  the  subject  is,  and  the  result  of  my  ex- 
perience is  so  strong,  that  I  think  it  would  be  very 
desirable  indeed,  if  some  check  were  placed  by  the 
intervention  of  an  independent  authority  between  tiie 
complainant  and  the  person  complained  against,  and 
I  should  be  disposed  to  stiggest  that  in  no  case  should 
any  proceeding  be  allowed  to  be  taken  against  a 
manufixcturer,  for  alleged  damage  occasioned  by  the 
cause  into  which  we  are  now  inquiring,  without  a 
complaint  having  been  fir,>t  made  to  an  inspector  upon 
that  subject,  so  that  he  might  have  an  opportunity  of 
going  to  the  place  and  j  udging  for  himself,  both  as 
to  the  fact  of  the  damage  and  likewise  as  to  its 
amount,  before  any  legal  proceedings  should  be  taken 
of  any  kind,  sort,  or  description.  The  difficulty  I 
have  had,  in  tliinking  the  matter  over  since  I  was 
spoken  to  about  it  is,  as  to  what  the  next  step  should 
be, — that  is  whether  the  inspector  should  be  armed 
with  powers  such  as  the  Attorney-General  has,  in 
some  cases,  to  authorise  proceedings  to  be  taken,  so 
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that  without  his  authority  no  proceedings  should  be  j.  a.  Sussell, 
taken  on  the  subject.    Whether  he  should  have  an     Esq.,  Q.C. 

independent  power,  without  the  consent  of  the  parties,   

to  settle  the  amount  of  damage  between  them,  by  ^  1877. 
calling  in  a  valuer  or  other  means,  or  whether  his 
power  should  cease  by  his  simply  stating,  as  the  result 
of  his  inspection,  that  there  was  a  prima  facie  case 
against  the  manufacturer,  and  then  leaving  the  parties 
to  take  their  remedy  before  the  ordinary  tribunals. 
My  own  notion  is,  that  an  inspector  might  very  well 
be  armed  with  the  power,  certainly  with  the  consent 
and  the  approval  of  the  parties,  and  probably  without 
their  consent,  of  settling  the  whole  matter  between 
them,  in  the  first  instance.  At  all  events,  I  would 
arm  him  witli  the  power  of  saying  whether  or 
not  proceedings  should  be  taken  in  any  individual 
case.  I  do  not  know  that  that  would  work  any  hard- 
ship either  to  the  landowners  or  to  the  manufacturers, 
and  on  the  other  hand  you  would  have  a  gentleman  in 
a  perfectly  independent  position,  armed  by  Government 
with  power, — a  gentleman  whose  own  familiarity  with 
these  matters  would  enable  him  at  once  to  judge  as  to 
whether  or  not  a  complaint  was  really  well  founded, 
or  whether  it  was  doubtful,  and  in  whose  hands  I 
think  it  might  be  very  safely  left,  either  to  decide 
the  matter  between  the  parties,  or  to  say  whether 
there  was  a  case  fit  to  come  before  another  tribunal. 
I  think  that  that  would  prevent  vexatious  proceedings 
from  being  taken,  and  that  it  would  in  many  cases 
save  the  expense  of  very  long  and  useless  inquiries, 
and  I  think  upon  the  whole  it  would  operate  advan- 
tageously in  dealing  with  this  question.  Now  as  to 
the  case  where  there  are  several  alleged  wrongdoers  ; 
that  case  occurred  at  St.  Helens  some  years  ago,  and 
a  difficulty  arose  from  the  fact  that  there  was  not 
then,  and  I  doubt  whether  there  is  now,- -although  I 
was  looking  into  the  Judicature  Act  yesterday,  to 
see  whether  in  that  multifarious  Act  the  thing  was 
contemplated, — I  say  that  as  far  as  I  know  there  is 
not  now  any  means  wiiereby  a  person  injured  can 
make  more  than  one  wrongdoer  a  defendant  in  an 
action ;  because,  although  each  offender  has  con- 
tributed to  a  common  offence,  that  contribution  is  his 
own  act,  and  he  is,  therefore,  a  separate  wrongdoer. 
I  think  as  far  as  I  can  judge,  a  man  can  no  more 
do  that  now  than  he  could  a  few  years  ago ;  and  what 
is  very  desirable  to  have  done  in  a  case  like  that,  is 
to  make  all  the  alleged  wrongdoers  defendants  in  the 
same  proceedings. 

11.821.  I  believe  that  could  be  done  with  respect 
to  nuisances  which  are  dealt  with  by  the  Sanitary 
Act,  which  are  a  different  class  of  nuisances  ? — I  was 
not  aware  of  that. 

11.822.  Do  you  think  that  the  same  sort  of  legis- 
lation might  be  applied  to  an  offence  when  it  proceeds 
from  a  manufactory  ? — Yes,  and  for  this  reason,  that 
instead  of  bringing  half  a  dozen  actions,  a  man  would 
be  obliged  to  bring  only  one.  A  difficulty  would  of 
course  arise  as  to  how  the  damage  was  to  be  appor- 
tioned, but  that  is  a  difficulty  which  would  equally 
arise  under  the  present  state  of  things,  where  you 
could  only  proceed  against  one  in  the  same  action. 

11.823.  Would  there  not  be  all  sorts  of  demurrers 
for  want  of  proper  parties,  and  would  not  the  manu- 
facturers be  always  saying  that  there  were  others  who 
had  contributed  to  the  nuisances  more  or  less,  and 
object  to  the  action  on  the  ground  that  all  the  con- 
tributors to  the  nuisance  were  not  proceeded  against  ? 
— The  present  state  of  the  law  would  meet  that. 
Assuming  you  were  allowed  to  make  defendants  in 
the  same  proceedings,  all  the  persons  who  did  con- 
tribute to  the  injury,  and  that,  as  each  contributes  by 
his  own  act,  the  law  will  not  enable  A.,  B.,  and  C., 
who  might  be  two  of  the  defendants,  to  say  D.  is 
eqiraily  a  wrongdoer  with  us.  If  I  say  the  present 
state  of  the  law  did  not  admit  of  that,  it  would  be 
very  easy  to  give  a  power  to  enable  any  number  of 
defendants  to  say  that  one  or  more  were  equally 
wrongdoers  with  them,  and  they  ought  to  be  made 
defendants  on  the  record.  There  is  no  difficulty  about 
it,  and  as  I  was  saying  the  question  of  damage  would 
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J.  A.  Russell,  be  just  as  easily  dealt  with  in  that  case,  as  it  would 
Esq.,  Q.C.     be  under  the  present  state  of  things.    You  must  find 
^  -  ^    ~        out  if  you  can,  as  against  each  individual  defendant, 
■    what  amount  of  the  mischief  he  has  done,  and  instead 
of  that  having  to  be  found  out  in  an  action  against 
that  one  defendant,  it  would  be  found  out  in  an 
action  against  all  the  defendants,  so  that  the  result 
would   be   practically  the   same.     That  was  the 
difficulty  I  had  to  deal  with  in  the  St.  Helens  case. 
Proceedings  had  been  taken  against  a  number  of 
gentlemen   who  were  proprietors  of  alkah  works, 
making  them  defendants  in  the  same  proceedings ; 
it  was  found  that  that  was  all  wrong,  and  then 
some  one  of  them  was  made  defendant,  and  the 
action  in  which  he  was  made  defendant  was  referred 
to  me.    I  went  to  the  ground,  and  saw  the  place 
where  the  injury  was  alleged  to  have  been  done, 
and  I  had  no  dilficulty  in  coming  to  a  conclusion  upon 
the  view  that  the  injury  had  been  done  by  the  cause 
alleged.     Then  came   the  question  how   was  the 
damage  to    be  dealt   with  ?     It   was  abundantly 
apparent  ft-om  what  I  could  see  on  the  ground,  that 
although  the  defendant  in  this  case  had  helped  to  do 
the  mischief,  he  had  only  helped  to  do  it,  and  had  not 
done  anything  like  the  whole.    Then  my  difficulty 
was,  in  what  way  I  could,  without  doing  injustice, 
fix  the  amount  of  damages  against  the  defendant 
whose  case  was  referred  to  me  ;  and  the  plan  I 
adopted  was  this.    I  thought  it  very  likely  that,  in 
the  normal  state  of  the  atmosphere,  the  amount  of 
mischief  done  by  each  chimney  would  be  something 
like  in  proportion  to  the  distance  at  which  the  chim- 
ney was  from  the  place  that  was  injured.   With  that  as 
a  datum,  I  thought  if  you  took  an  average  of  12  months, 
you  would  not,  at  the  end  of  the  12  months,  find  that, 
taking  one  day  with  another,  the  state  of  things  was 
very  different  from  what  it  was,  supposing  t'liat  during 
all  that  time  the  atmosphere  had  been  in  its  normal 
state     Therefore  by  a  sort  of  rule  of  thumb  I  came 
to  the  conclusion  that  although  I  might  not  be  doing 
strict  justice,  I  should  not  be  doing  substantially  any 
injustice,  by  simply  inflicting  upon  the  defendant  the 
proportion  of  damage,  measured  by  the  distance  his 
chimney  bore  in  comparison  to  those  of  the  other 
people  who  had  contributed  to  this  injury. 

1 1,824.  You  assumed  that  all  the  various  classes  of 
works  had  committed  the  same  amount  of  injury 
under  the  same  circumstances  ? — Yes  ;  being  an  un- 
scientific man  I  could  not  deal  with  the  matter  more 
delicately  than  that.  I  thought  that,  taking  an  average 
of  days,  in  all  probability  it  would  be  the  case,  although 
it  might  not  be  strictly  accurate  to  say  that  on  a  par- 
ticular day  it  was  so,  but  the  next  day  might  very 
likely  contribute  something  that  would  readjust  the 
average.  So  that  although  it  was  not  strictly  just  it 
was  not  substantially  unjust ;  aiid  I  framed  my  award 
in  such  a  form  as  that  they  might  have  contested 
that  view  of  the  case  if  they  liked,  but  they  did  not, 
and  the  damages  were  paid,  and  so  the  matter  came 
to  an  end.  1  think  that  some  sort  of  application  of 
that  same  principle  might  be  advantageous  in  the 
case  supposed,  namely,  where  there  are  a  number  of 
persons  who  are  common  wrongdoers.  The  only 
diff"erence  between  one  and  thp,  other  being  the  amount 
of  injury  done  by  each. 

11.825.  Will  you  look  at  section  255  of  the  Public 
Health  Act,  1875,  and  say  whether  that  substantially 
would  produce  the  results  you  require  ? — Yes,  it 
appears  to  be  conceived  in  the  same  spirit  as  the 
suggestion  that  I  made,  only  that  I  question  very 
much  whether  there  ought  to  be  a  power  given  to 
abate  those  nuisances  that  I  speak  of. 

11.826.  That  clause  is  applicable  to  a  certain  num- 
ber of  nuisances  which  are  enumerated  in  the  91st 
clause  ;  all  that  is  not  applicable  ? — No,  or  whether 
the  matter  should  be  dealt  with  as  a  criminal  matter, 
so  as  to  allow  any  parties  to  be  fined  or  punished. 
I  should  prefer  in  all  those  cases  that  the  proceedings 
should  be  entirely  of  a  civil  character,  they  being 
based  upon  the  assumption  with  which  I  commenced, 
namely,  that  the  person  injured  and  the  person  com- 


plained of,  must  co-exist  in  the  same  neighbourhood. 
It  should  be  left  to  be  a  question  of  pecuniary  dama^re 
in  each  case.  Take  a  place,  for  instance,  like  St. 
Helens  or  a  place  like  Widnes,  where  a  large  industry 
has  grown  up,  to  talk  about  abating  the  nuisances 
in  either  of  these  cases  seems  simply  monstrous. 

1 1.827.  Those  words  are  applicable  to  a  different 
set  of  nuisances  from  those  we  are  now  discussing ; 
do  you  think  that  the  general  principle  of  the  clause 
is  applicable  to  manufactures  as  well  as  to  the  nuisances 
there  mentioned  ? — Yes,  the  principle  is  precisely  the 
same.  I  have  turned  the  matter  over  in  my  mind, 
and  I  think  I  have  exhausted  pretty  well  the  sugges- 
tions I  have  to  make  upon  the  subject. 

11.828.  One  of  your  suggestions  is  that  you  would 
give  the  power  to  an  inspector  to  interpose  between 
the  parties  in  any  actions  that  might  be  taken.  The 
Attorney-General,  as  you  are  aware,  interposes  because 
it  is  assumed  that  any  person  who  commits  an  act  of 
criminal  violence  offends  against  the  Queen,  and 
therefore  the  Attorney-General  acts  for  the  Queen, 
and  declares  whether  he  shall  be  prosecuted  ;  but  is 
it  not  a  different  case  where  the  Government  inter- 
feres between  private  persons  by  their  inspector,  who 
may  say  you  are  not  injured,  and  therefore  you  shall 
]iot  proceed  to  recover  damages? — I  think  the  prin- 
ciple is  the  same,  the  inspector  would  act  not  in  the 
interests  of  the  Government,  but  in  the  interests  of 
the  public  at  large. 

11.829.  But  the  ■  interests  of  the  public  at  large 
might  not  be  the  interests  of  private  persons  ;  there 
is  no  reason  why  the  interests  of  private  persons 
should  be  sacrificed  to  the  interests  of  the  public  at 
large  ? — The  interest  of  the  public  at  large  never  is 
the  interest  of  a  private  person.  For  instance,  take 
the  case  of  land  being  taken  away  from  a  man  for  the 
purpose  of  making  a  railway  ;  the  man  says  I  would 
rather  retain  the  land,  I  do  not  choose  to  have  my 
park  cut  up,  nor  have  the  noise  and  hissing  of  a  train 
within  500  yards  of  my  drawing-room.  The  legisla- 
ture says  we  are  sorry  for  it,  but  the  public  require 
it,  and  therefore  your  individual  rights  must  go  to 
the  wall ;  it  is  a  question  of  compensation  between  you 
and  them. 

11.830.  Yes  he  has  a  right  to  compensation,  but 
there  is  nobody  to  step  in  between  the  person  injured 
by  the  railway  company  or  by  the  persons  you  have 
supposed,  who  might  say  that  he  should  not  be 
allowed  to  take  any  proceedings  ? — The  duty  of  the 
inspector  might  be  defined.  I  should  say  that  when 
there  wa,s  a  pri?na  facie  case  in  the  view  of  the  in- 
spector, whom  we  must  suppose  to  be  a  person  of 
competent  skill,  and  to  be  perfectly  independent 
between  the  parties,  then  the  duty  of  the  inspector 
would  be  to  refer  it  to  some  tribunal  for  settlement. 

11.831.  Do  you  think  that  any  advantage  would 
come  from  such  a  course  as  this,  that  before  pro- 
ceeding by  action  an  inspector  should  in  all  cases  be 
called  in,  and  that  his  opinion  should  be  given  with 
regard  to  the  cause  of  the  damage  and  with  regard  to 
its  substantial  character,  and  that  in  that  way  an 
attempt  at  a  peaceful  arrangement  might  be  made 
before  proceeding  to  the  expensive  course  of  an  action 
at  law  ? — That  was  a  part  of  the  suggestion  I  made  in 
the  earlier  part  of  my  evidence.  What  I  said  was  this. 
I  stated  that  I  thought  that  in  all  cases  of  complaint 
the  complaint  should  be  first  made  to  the  inspector. 

11.832.  It  is  a  different  thing  giving  him  the  power 
to  intervene  to  prevent  an  action  and  giving  him 
power  to  mediate  between  the  parties  and  to  endeavour 
to  bring  them  to  a  common  understanding  without 
subjecting  them  to  the  trouble  and  expense  of  an 
action  at  law  ? — That  was  what  I  said  was  the  first 
step,  namely,  that  of  referring  the  matter  to  the 
inspector  by  way  of  complaint.  My  difficulty  arose 
upon  the  second  step,  as  to  what  the  next  part  of  the 
inspector's  duty  should  be ;  that  is  to  say,  whether  to 
act  as  your  Lordship  suggests,  or  to  have  the  further 
power  of  saying  whether  or  not  proceedings  should  be 
taken.  I  am  not  wedded  to  either  view  of  the  case, 
so  long  as  it  is  conceded  that  the  inspector  should 
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intervene  in  the  first  instance.  I  think  he  could  hardly 
intervene  without  advantage,  whether  your  Lordship's 
course  were  taken  or  mine. 

11.833.  It  would  be  in  fact  vetoing  legal  pro- 
ceedings by  the  plaintiff  ? — Yes ;  that  is  to  say,  the 
inspector  might  say  this  is  a  very  plain  case,  and  I 
can  deal  with  it  myself,  but  if  there  is  any  question  of 
substantial  doubt  or  difhculty  about  it  I  will  refer  it 
to  the  proper  tribunal. 

11.834.  In  the  case  you  mentioned,  you  endeavoured 
to  arrive  at  an  equitable  decision,  and  that  decision 
was  adopted  by  the  defendant,  although  I  think  it 
appeared  to  be  the  inclination  of  your  opinion,  that  if 
he  had  contested  it  it  could  not  have  been  maintained  ? 
— No,  I  do  not  think  that,  but  the  matter  i)eing 
entirely  novel  I  did  not  choose  to  take  upon  myself, 
sitting  as  a  private  tribunal,  the  right  to  shut  out  the 
defendant  by  the  form  of  my  award.  I  thought  it 
better  to  leave  it  open  to  him,  if  he  chose  to  con- 
test it. 

11.835.  Was  the  question  brought  before  you  as  an 
arbitrator  ? — Yes. 

11.836.  Have  you  ever  had  the  decisions  which 
you  have  pronounced  as  a  county  court  judge 
reversed  ? — No.  I  have  never  had  a  case  of  this  kind 
belbre  me  at  all. 

11.837.  I  suppose  if  an  action  was  limited  to  a 
certain  sum  it  would  not  come  before  you  ? — It  is 
rarely  the  case  that  these  claims  are  brought  in  except 
for  vei'y  large  amounts. 

11.838.  A  farmer  who  complains  of  damage  to  his 
crops  does  not  always  demand  damages  in  excess  of 
those  with  which  a  county  court  judge  could  deal  ? — 
I  have  had  no  experience  of  cases  of  that  kind  ;  all 
my  cases  have  been  where  very  large  amounts  were 
claimed. 

11.839.  It  is  in  evidence  that  one  association  in 
Lancashire  for  the  protection  of  property  brought  as 
many  as  40  actions  at  once  before  the  county  court 
judge  ?— Those  were  the  very  cases  I  spoke  of,  and 
those  were  cases  which  were  all  wrongly  conceived, 
every  one  of  them  ;  but  one  of  them  as  a  test  was 
referred  to  me.  I  fancy  that  that  process  has  never 
been  repeated,  and  I  do  not  hesitate  to  say  that  in  that 
case,  so  far  as  tlie  fact  of  damage  was  concerned,  I 
decided  entirely  upon  the  view.  I  happened  to  go  to 
the  spot  upon  a  very  clear  day,  so  that  I  was  able  to 
see  everything  very  distinctly,  and  after  having  seen 
the  place,  I  told  the  counsel  on  each  side  that  I  could 
not  prevent  them  calling  witnesses,  but  that  I  had  seen 
enough  to  satisfy  me  that  the  only  question  was  a 
question  of  amount,  and  therefore  if  they  thought  it 
were  for  the  interests  of  their  clients,  they  would 
leave  the  matter  in  tliat  way,  and  let  me  deal  with  it 
simply  as  a  question  of  amount,  and  I  did  so. 

11.840.  Have  you  fully  satisfied  yourself  as  to  the 
nature  of  the  tribunal  that  would  be  necessitated,  if 
your  view  were  carried  out  ? — It  would  necessitate  no 
fresh  tribunal ;  if  the  inspector  did  not  feel  himself 
competent  to  deal  with  the  case,  I  would  let  the  parties 
go  to  the  ordinary  tribunals. 

11.841.  That  being  a  county  court  judge  or  a  judge 
of  assize  ? — Yes. 

11.842.  You  have  mentioned  the  great  advantages 
whicli  arise  from  viewing  the  place  ;  but  if  the  judge 
referred  the  matter  to  an  arbitrator  who  might  not 
have  the  power  of  hearing  the  case  locally,  after 
viewing  the  place,  that  advantage  would  not  be 
secTU'ed  ? — The  result  in  almost  all  cases  of  nuisance 
is  this, — that  it  is  one  of  those  cases  that  refers  itself. 
It  is  brought  before  a  tribunal  to  be  tried,  but  it  is 
pretty  well  known  that  that  tribunal  will  not  try  it  ; 
in  the  first  place,  they  have  not  got  time,  and  in  the 
next  place  they  have  not  got  the  means ;  and  the  result 
is,  that  in  by  far  the  larger  number  of  cases,  these 
questions  are  referred  to  arbitration  after  expenses 
have  been  incurred. 

11.843.  Is  the  arbitrator  usually  a  barrister  ? — Yes, 
always ;  and  sometimes  there  is  power  given  to  call 
in  an  assessor  to  assist  him.  T  think  if  any  tribunal 
could  be  established,  for  the  purpose  of  preventing  the 
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preliminary  stage  of  going  to  nisi prius,  it  would  be  a   J.  A.  Russell, 
very  desirable  thing,  but  I  am  not  prepared  with  any     -^*9->  Q-C- 
suggestion  upon  the  subject.  ^  m1^877 

11.844.  I  suppose  that  the  litigants  in  those  cases  ' 

are  always  obliged  to  take  all  the  measures  necessary 

in  case  the  judge  should  hear  the  case  himself  instead 
of  referring  it  to  an  arbitrator  ? — Yes,  that  is  so. 

11.845.  Can  you  suggest  any  means  by  which  that 
intermediate  step  can  be  prevented  ? — -The  only  means 
I  can  suggest  whereby  the  intermediate  step  would, 
not  be  prevented,  but  by  which  I  think  the  number  of 
cases  that  would  go  before  a  tribunal  would  be  cer- 
tainly diminished,  would  be  by  giving  the  inspector  a 
poAver  such  as  that  suggested  by  your  Lordship  or  by 
me.  I  think  that  the  intervention  of  an  inspector 
either  as  a  peacemaker,  or  to  act  authoritatively  as  an 
officer  of  the  Government,  in  the  first  instance,  would 
tend  to  reduce  the  number  of  complaints. 

11.846.  But  it  would  still  leave  a  certain  number  to 
be  dealt  with  in  the  case  of  people  who  were  obstinate, 
or  were  disagreed  as  to  the  cause  or  the  amount  of 
damage  ? — Yes. 

11.847.  In  those  cases  by  what  process  could  an 
arbitrator  be  named  at  once  ? — I  think  that  this  might 
be  done.  An  application  might  be  made  to  a  j  udge  at 
chambers,  showing  that  it  was  a  question  that  depended 
upon  scientific  evidence,  and  that  it  could  not  be  fairly 
decided,  unless  the  person  who  was  to  decide  saw  the 
spot  where  the  injury  was  alleged  to  have  been  done. 
Then  if  the  judge  was  satisfied  that  that  really  was 
the  case,  he  could  order  it  to  be  referred  to  somebody 
agreed  to  by  the  parties  or  appointed  by  himself. 

11.848.  That  would  diminish  all  the  preliminary 
cost  ? — Yes  ;  it  is  merely  applying  to  cases  of  that 
kind,  the  law  which  already  exists  with  regard  to 
matters  of  account.  Formerly  questions  wholly  of 
account  when  brought  before  the  courts  were,  as  a 
matter  of  course  referred,  simply  because  an  account 
containing  perhaps  40  or  50  items,  made  up  in  point 
of  fact  40  or  50  actions,  and  they  could  not  be  tried 
at  nisi  prius.  Every  judge  who  has  had  experience 
and  every  counsel  knows  perfectly  well  that  in  by 
far  the  larger  number  of  instances  of  the  kind  with 
which  we  are  now  dealing,  the  court  at  nisi  prius 
cannot  intervene.  And  I  think  that  if  this  were 
made  apparent  to  a  judge  at  chambers,  it  would  be 
very  desirable  to  give  him  the  power  of  sending  the 
parties  at  once  to  the  tribunal  which  must  ultimately 
settle  the  question. 

11.849.  Some  of  the  witnesses  who  have  appeared 
before  the  Commissioners  from  time  to  time  have 
complained  that  when,  for  the  purpose  of  obtaining  a 
cheap  administration  of  justice,  actions  have  been 
commenced  in  the  county  courts,  they  have  been 
removed  by  certiorari  by  the  defendant  to  the  superior 
courts  before  the  case  was  heard  ? — Yes. 

11,350.  Would  you  interfere  with  the  power  that 
a  defendant  has  of  removing  a  case  by  certiorari  to 
the  superior  courts  ? — No,  certainly  not  :  not  in  a 
case  like  that.  If  a  case  is  to  be  ti'ied,  a  man  has  a 
right  to  have  it  tried  before  the  tribunal  with  the  best 
judge  and  the  best  counsel. 

11.851.  With  respect  to  the  power  of  appeal;  would 
you  leave  the  law  as  it  stands  at  present,  with  an 
appeal  from  the  decision  of  the  county  court  judge  ? 
— Yes  ;  certainly.  I  may  mention  that  there  is  no 
appeal  from  a  decision  of  a  county  court  judge  upon 
a  question  of  fact,  and  that  is  one  reason  why  defen- 
dants are  anxious  to  get  cases  removed  into  the  superior 
courts  in  the  first  instance,  because  they  cannot  re- 
view the  decision  of  the  county  court  upon  a  question 
of  fact. 

11.852.  The  decision  of  the  county  court  with 
regard  to  the  cause  of  damage  would  stand ;  but  sup- 
posing there  was  an  appeal,  the  appeal  would  be  with 
respect  to  the  amount  of  the  damage  ? — The  courts 
will  not  intervene  at  all  upon  the  amount  of  the 
damage.  The  only  way  in  which  it  could  be  reviewed, 
would  be  upon  a  motion  for  a  new  trial,  whei-e  the 
damage  had  been  assessed  upon  a  wrong  principle,  so 
that  the  judge  bad  either  gone  wrong  in  point  of  law 
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.7.  A.  Russell,  in  finding  the  amount,  or  in  directing  tlie  jury  as  to 
Esq.,  Q.C.     ^jjg  principle    upon  which  they  are  to  find  their 
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*  11,853.  In  that  case  how  would  an  appeal  arise,  if 
there  is  to  be  no  appeal  ou  a  question  of  fact,  as  to 
who  was  the  cause  of  the  damage,  or  as  to  the  amount 
of  the  damage  ? — Practically  there  would  be  no  appeal, 
and  I  suppose  that  is  one  reason  why  these  proceedings 
by  certiorari  are  adopted. 

11.854.  Would  you  suggest,  where  the  amount 
claimed  was  not  a  large  one,  that  the  power  of 
removal  by  certiorari  should  exist  ? — If  the  amount 
was  not  large,  I  would  leave  everything  absolutely 
with  the  inspector,  with  the  power  to  call  in  a  valuer, 
and  satisfy  himself  as  to  the  cause  of  the  injury. 

11.855.  Would  there  be  any  likelihood  that  the 
usefulness  of  the  inspector  might  be  interfered  with, 
by  giving  him  those  quasi  judicial  duties  to  perform  ? 
— I  have  not  considered  that,  but  I  can  hardly  con- 
ceive how  it  could  be. 

11.856.  One  can  understand  that  the  usefulness  of 
the  inspector  consists  in  his  securing  the  confidence 
of  the  manufacturers,  by  going  amongst  them  and 
suggesting  improvements,  and  calling  attention  to  the 
manner  in  which  the  works  have  been  conducted,  and 
establishing  friendly  relations,  and  also  by  securing 
for  himself  generally  the  confidence  of  the  persons 
with  whom  he  deals.  Do  not  you  think  that  that  is  a 
position  in  which  possibly  he  might  have  to  give  a 
hostile  decision,  which  might  with  respect  to  many 
manufacturers  put  him  in  a  disagreeable  position,  and 
cause  him  to  forfeit  the  advantages  which  he  had 
liitherto  obtained  ? — I  think  not.  My  notion  is  that 
in  by  far  the  larger  number  of  cases  where  proceedings 
are  taken,  the  manufacturer  is  the  person  who  really 
requires  protection.  I  think  that  the  gentleman  whom 
you  have  described  as  having  the  confidence  of  tlie 
manufacturers,  for  the  reason  you  have  given,  would 
be  very  likely  looked  upon  as  being  far  more  likely 
to  do  justice  than  any  other  tiibunal,  no  matter  how 
independent  it  was  ;  but  as  I  have  said,  it  is  a  question 
that  I  have  not  considered. 

11.857.  Is  that  answer  quite  consistent  with  what 
you  have  said  before,  that  in  your  opinion  the  com- 
plaint is  generally  well  founded,  although  the  amount 
of  damage  may  be  excessive  ? — Tes  ;  but  upon  that 
I  may  say  that  I  think  where  the  amount  is  small  it 
might  be  safely  left  in  the  hands  of  the  inspector, 
who,  as  I  say,  in  the  event  of  a  particular  kind  of 
crop  being  injured,  should  be  allowed  to  call  in  a 
person  who  was  in  the  habit  of  valuing  crops,  so  as 
to  have  the  benefit  of  his  opinion  upon  the  one  re- 
maining question,  namely,  what  amount  of  money 
should  be  paid  with  respect  to  the  injury  complained 
of. 

11.858.  Are  there  any  further  suggestions  which 
you  wish  to  make  to  the  Commissioners  ? — I  do  not 
think  there  is  anything  more. 

11.859.  {Mr.  Stevenson.)  In  your  proposal  to  ap- 
portion the  damage  amongst  the  owners  of  diff'erent 
works  which  were  near  enough  to  contribute  to  it, 
would  you  disregard  the  size  of  the  works  ? — You 
must  bear  in  mind  what  I  have  before  stated.  In 
doing  what  I  did  on  the  occasion  to  which  I  have 
referred,  I  did  not  flatter  myself  that  I  was  doing 
strict  justice,  or  that  I  should  be  able  to  persuade 
anybody  that  I  was  doing  strict  justice  ;  but  it  was 
one  of  those  cases  in  which  I  thought  a  very  fair 
average  might  be  reached  in  the  way  I  have  sug- 
gested, and  that  therefore,  although  strict  justice 
might  be  done,  substantial  injustice  should  not  be 
done.  If  an  inquiry  had  taken  place  to  adjust  more 
accurately  the  amount  of  damage  occasioned  by  each 
of  the  works,  the  game  I  think  would  not  have  been 
worth  the  candle. 

11.860.  {Chai7'man.)  I  suppose  if  the  inquiry  were 
conducted  by  a  lawyer  you  would  give  him  a  scientific 
assessor  to  assist  him,  and  if  it  were  conducted  by  an 
inspector  you  would  give  him  a  valuer  to  assist  him  ? 
— Yes. 

11.861.  {Mr,  Stevenson.)  Your  intention  is,  as  I 


understand,  that  the  inspector  should  take  into  account 
the  size  of  the  works  in  his  apportionment  ? — I  should 
hope  that  the  inspector,  being  a  skilled  person,  which 
for  that  purpose  I  Avas  not,  would  be  able,  in  coming 
to  his  average,  to  calculate  it  more  accurately  than  I 
was,  as  he  could  take  into  his  consideration  matters 
which  I  could  not. 

11.862.  Would  you  propose  that  the  inspector 
should  take  into  account  the  efiiciency  of  the  processes 
of  condensation  which  were  employed  at  the  different 
works  in  order  to  prevent  damage  ? — When  it  comes 
to  a  question  of  damage,  then  it  shows  that,  to  a  certain 
extent,  the  steps  taken  to  render  the  works  efficient 
have  not  been  successful.  It  is  to  ascertain  the  extent 
to  which  injury  has  been  occasioned,  and  the  amount 
of  injury  done  could  neither  be  lessened  or  diminished 
by  the  fact  that  a  man  had  tried  to  make  his  works 
efiicient,  if  he  had  not  succeeded  in  so  doing.  But  I 
was  on  the  question  of  the  apportionment  of  the  damage 
between  the  different  works,  and  I  think  that  the 
inspector  should  take  into  account  the  efiiciency  of  one 
w^ork  as  compared  with  the  comparative  inefficiency 
of  another,  and  endeavour  to  solve  the  question 
whether  or  not  it  was  likely  that  the  work  of  A  or 
the  work  of  B  had  done  the  greatest  amount  of  damage. 
He  would  do  so,  and  he  would  say,  this  gentleman's 
works  are  efiicient,  and  this  gentleman's  works  are  not. 
Then  all  things  being  the  same,  he  would  come  to  the 
conclusion  that  tiie  amount  of  vapour  emitted  by  the 
less  efficient  works  was  greater  than  the  amount 
emitted  by  the  other. 

11.863.  That  gives  us  three  factors  in  the  question 
of  apportionment;;  first,  the  distance  of  the  works; 
secondly,  the  size  of  the  works  ;  and  thirdly,  the  efii- 
ciency with  which  they  were  carried  on ;  but  is 
there  not  another  important  fact  with  reference  to  the 
question  of  accident.  It  is  in  evidence  that  a  number 
of  works  may  be  carrying  on  condensation  witli 
great  efiiciency,  and  yet  neglect  certain  causes  of 
escape  which  really  cause  the  damage  that  is 
complained  of.  Your  principle  of  apportionment 
appears  to  exclude  what  we  are  told  is  the  more 
probable  cause  of  the  damage  done,  namely,  accidental 
neglect  in  one  work  ? — If  it  was  a  question  with  which 
I  could  deal  as  an  expert,  I  should  take  all  those 
matters  into  consideration,  in  order  to  come  to  an 
accurate  conclusion.  I  can  only  tell  you  what  I  did  on 
the  occasion  I  referred  to,  according  to  my  lights,  and 
if  I  had  had  more  knowledge  I  daresay  1  should  have 
come  to  a  more  accurate  conclusion.  Therefore  the 
benefit  that  I  think  would  accrue  from  the  interven- 
tion of  an  inspector  in  the  way  I  have  suggested,  is  this, 
that  the  question  of  the  fact  of  damage,  and  the 
amount  of  it,  would  first  be  brought  befoi-e  a  person, 
who,  from  his  skill  and  knowledge,  would  be  able  to 
take  into  consideration  all  these  matters  that  have  been 
suggested,  but  which  a  mere  layman,  as  I  was  for  that 
purpose,  could  not  take  into  consideration,  and  that 
was  the  reason  why  I  suggested  the  intervention  of  an 
inspector.  In  a  case  of  that  kind,  if  it  were  an  acci- 
dental escape,  which  had  taken  place  only  for  a  short 
time,  probably  we  might  eliminate  that  from  the  cal- 
culation altogether.  It  might  have  happened  during 
a  certain  state  of  the  atmosjjhere,  either  from  rain 
or  from  wind,  when  very  likely  it  did  not  come  over 
the  complainant's  land  at  all. 

11.864.  In  the  case  you  refer  to  it  was  practically  • 
the  impression  of  all  parties  concerned  that  your 
apportionment  was  carefully  ari'ived  at  ? — I  can  hardly 
say  that,  because  I  did  not  enlighten  them  as  to  the 
process  by  which  I  had  arrived  at  this  conclusion  ;  but 
as  I  have  stated  in  my  evidence,  I  left  upon  my  award 
sufficient  to  show  that  the  amount  which  I  had  found 
was  a  mere  approximation.  I  left  it  open  to  them  to 
contest  the  whole  of  the  award  upon  that  subject.  ' 
To  the  best  of  my  recollection  I  found  the  award  in 
these  words,  that  the  damage  occasioned  was  "  not 
less  than  "  a  certain  sum. 

11.865.  Is  it  your  opinion,  judging  from  your 
experience  in  that  case  and  in  similar  cases,  where 
this  difficult  question  of  apportioning  arose,  parties 
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would  be  glad  to  avail  themselves  of  an  arrangement 
which  would  save  them  litigation,  and  give  them  a 
cheap  and  ready  decision,  although  it  might  not  be 
strictly  defensible  on  all  points  ? — I  remember  very 
well  in  the  case  that  I  refer  to,  I  attended  at  the 
ground  with  gentlemen  repi'esenting  not  only  the 
defendant  in  the  case,  but  a  number  of  others  who 
might  ha^'e  been  made  co-defendauts ;  and  that  when 
we  were  upon  the  ground  I  took  the  opportunity  of 
suggesting  to  them,  whether  or  not  some  such  idea 
as  that  which  I  have  just  given  to  the  Committee 
might  not  be  carried  out  by  the  parties,  so  as  to 
render  the  proceedings  less  onerous  and  expensive  ; 
and  so  far  as  I  could  gather  from  what  took  place  on 
that  occasion,  that  was  an  idea  which  seemed  to  com- 
mend itself  to  them  very  much.  I  think  one  of  them 
said  it  would  be  a  sort  of  rate.  I  think  that  was  the 
expression  one  gentleman  made  use  of,  in  answer  to 
some  observation  that  I  made,  '•'  that  it  would  operate 
as  a  kind  of  rate." 

11.866.  You  found  that  each  defendant  was  more 
willing  to  pay  his  share  when  he  felt  that  the  others 
were  paying  their  share  ? — I  do  not  know  that  they 
might  take  that  view  exactly,  but  still  the  impression 
created  in  my  mind  was  what  I  have  stated,  that  they 
would  be  very  willing  indeed  to  have  some  such  mode 
of  settling  these  matters,  instead  of  the  existing  mode, 
wliich  is  one  not  adapted  to  the  present  state  of  things 
at  all. 

11.867.  (^Professor  Roscoe.)  You  have  given  us 
your  views  with  regard  to  one  class  of  nuisance  cases 
in  which  it  was  said  that  crops  or  vegetation  has  been 
injured,  but  there  is  another  group  of  cases  which  we 
frequently  hear  of  in  which  no  damage  perhaps  has 
been  done,  but  by  which  the  residential  value  of 
property  has  been  altered,  or  by  which,  owing  to  tlie 
evolution  of  noxious  vapours,  life  in  that  situation  has 
been  rendered  unpleasant.  I  should  be  glad  if  you 
could  inform  the  Commission  as  to  how  such  cases 
would  be  treated  by  your  plan  ? — I  do  not  see  how 
substantially  the  present  state  of  the  law  could  be 
altered  upon  that  subject.  You  see  if  a  nuisance  be 
prejudicial  to  health  or  life  it  is  an  indictable  nuisance, 
and  is  most  commonly  dealt  with  by  the  criminal  law, 
or  by  the  strong  hand  of  the  Court  of  Chancery, 
which  puts  it  down  by  injunction.  I  do  not  know 
any  way  in  which  the  evil  complained  of  upon  that 
score  could  be  dealt  with,  other  than  that  which  exists 
at  this  present  moment.  With  regard  lo  any  depre- 
ciation in  the  value  of  property,  I  am  not  aware  of  any 
case  in  my  own  experience,  where  an  action  has  been 
brought  against  a  manufacturer  for  emitting  vapour, 
the  result  of  which  simply  has  been  to  diminish  the 
letting  value  of  certain  house  property  ;  I  do  not 
remember  a  case  of  that  kind ;  but  a  case  of  that 
kind  might  be  dealt  with,  it  strikes  m^e,  pretty  much 
in  the  same  way  as  a  case  with  regard  to  injury  done 
to  vegetation,  but  so  far  as  these  nuisances  atfect  life 
or  health  the  law  must  be  left  as  it  is. 

11.868.  A  case  of  that  sort  occurs  to  my  mind 
which  was  brought  before  arbitration,  and  with  which 
therefore  the  inspector  could  have,  as  it  appears  to 
me,  nothing  to  do.  Do  you  coincide  in  that  view,  that 
the  inspectors  would  not  be  able  to  act  as  judges  in 
cases  of  that  kind  ? — Certainly  not,  wheie  the  injury 
complained  of  Avas  an  injury  to  life  or  health. 

11.869.  Or  an  inconvenience  such  as  to  amount  to 
a  nuisance  ? — I  do  not  know  that ;  I  think  the  ditfi- 
culty  there  would  be  rather  to  ascertain  the  fact  that 
damage  was  really  occasioned  by  tiie  alleged  cause. 
There  is  a  house  we  will  say  that  is  worth  50/.  a  year  ; 
an  alkali  work  is  set  up  in  the  neighbourhood,  and  the 
owner  cannot  let  it  to  a  single  tenant  perhaps  for 
more  than  30/.  or  35/. ;  but  then  the  man  who  takes  it 
from  him  at  35/.  lets  it  to  his  workmen,  who  pay  him 
100/.  a  year  for  it,  so  that  in  point  of  fact  tlie  value 
of  the  property  in  his  hands  is  not  diminished  at  all. 

11.870.  There  was  a  case  sometime  ago  of  noxious 
emanations  from  a  river  in  the  north  of  England 
interfering  with  the  residential  value  of  property  on 
its  banks  ;  would  such  a  case  as  that  come  under  the 
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inspectors  ? — No  ;  I  am  speaking  now  merely  of  the   J.  A.  Russell^ 
nuisance  caused  by  noxious  vapours  from  manufac-     ^*?->  Q  C- 
tories.  ■   

11.871.  Take  the  case- of  sulphuretted  hydrogen,  ^^Maj^STT. 
for  example,  which  is  a  case  in  point,  from  thofe  waste 

heaps  which  might  occur  at  very  considerable 
distances  from  the  works,  would  you  deal  with  them 
in  the  same  way  ? — There  is  no  reason  why  in  tlie 
first  instance  they  should  not  be  a  matter  for  the 
inspector.  In  point  of  fact  I  do  not  see  any  practical 
difficulty  in  making  it  necessary  to  call  in  the  inspec- 
tor, in  any  case  where  the  injury  was  one  for  which 
there  was  merely  a  civil  remedy.  I  do  not  see  any 
difficulty  at  all  about  it  myself. 

11.872.  And  you  do  not  think  then  that  the  amount 
of  responsibility  and  labour  thrown  upon  the  inspec- 
tors in  this  way  would  interfere  with  their  other 
duties?— The  amount  of  responsibility  is  nothing,  the 
amount  of  labour  of  course  could  be  met  by  increasing 
their  number. 

11.873.  (Mr.  Wilbraham  Egerton.)  Could  you 
give  us  a  limit  which  you  would  put  as  to  tbe  amount 
of  damages  which  should  be  settled  by  the  inspector 
instead  of  taking  the  case  into  the  county  court  or 
a  superior  court  ? — I  think  you  might  give  him  a 
power  in  cases  where  the  damage  was  not  more  than 
10/.  or  20/. 

11.874.  We  have  heard  that  there  is  a  practical 
denial  of  justice  in  cases  of  small  proprietors,  owing  to 
the  expense  which  is  involved  in  taking  the  case  to  a 
superior  court  ? — That  is  a  matter  with  regard  to 
which  lam  not  personally  acquainted ;  but  in  thinking 
over  the  subject  within  the  last  day  or  two,  it  occurs 
to  me  that  that  must  be  tbe  case  very  frequently,  and 
therefore  I  should  say  that  where  an  amount,  say  not 
exceeding  20/.,  was  claimed,  the  inspector  might  very 
well  deal  with  it  without  the  intervention  of  any  other 
tribunal  whatever. 

11.875.  I  do  not  know  whether  yon  are  familiar 
with  the  law  as  to  alkali  woi'ks,  with  regard  to  which 
several  suggestions  have  been  made.  At  jiresent,  for 
instance,  the  inspector  is  the  only  person  who  can  take 
action  in  certain  cases.  Do  you  think  it  desirable 
that  an  alteration  in  the  law  should  be  made  so  as  to 
allow  any  individual  aggrieved  to  take  action  under 
the  law  to  prevent  a  nuisance  ? — That  is  a  matter 
which  I  have  not  considered,  but  it  being  the  law  at 
present  I  should  be  very  loth  to  disturb  it. 

11.876.  There  is  another  point  which  is  this,  that 
at  present  a  manufacturer  to  a  certain  extent  is  not 
responsible  for  the  acts  of  his  servants,  as  has  been 
submitted  to  us  ;  do  you  think  it  is  desirable  to  make 
a  manufacturer  responsible  for  the  acts  of  his  work- 
men ? —  But  under  what  law  is  that?  The  ordinary 
laAv  is  qui  facit  per  aliumfacit  per  sc. 

11.877.  It  is  not  so  in  the  case  of  alkali  works? 
— I  was  not  aware  of  that. 

11.878.  I  daresay  you  ai-e  aware  that  there  are 
certain  limitations  in  the  5th  clause  of  the  Alkali 
Act,  about  which  we  have  had  some  evidence  ? — This 
is  a  criminal  section.  I  am  speaking  now  entirely 
about  civil  liability,  but  there  is  no  limit  upon  the 
responsibility  of  the  owner  of  alkali  works  civilly  for 
the  act  or  misfeasance  of  his  servants,  any  more  than 
there  is  to  a  man  who  drives  a  coach. 

11.879.  At  question  4461  the  witness  was  asked, 
"  Supposing  that  he  adopted  the  best  process,  still  the 
"  manufacturer  might,  through  the  carelessness  of  his 
"  workmen,  allow  more  of  these  gases  to  escape  ;  how 
"  would  you  proceed  against  the  manufacturer  ?"  And 
the  answer  is,  "  I  would  make  him  responsible,  because 
"  it  is  constantly  put  upon  the  workmen.  It  is  con- 
"  stantly  said  that  the  workmen  are  so  careless  that 
"  in  the  case  of  smoke  they  Avill  not  fire  the  furnace 
"  properly,  and  that  gas  is  emitted  from  the  tanks, 
"  and  so  forth.  I  would  make  the  manufacturer  en- 
"  tirely  responsible,  and  he  would  then  get  trust- 
"  worthy  workmen."  The  next  question  is,  "  As 
"  fixr  as  I  understand  at  present,  the  manufacturer  is 
"  not  very  responsible?  "  and  tlie  answer  is  "No?" 
— Limiting  the  answer  thus,  that  I  should  make  him 
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J.  A.  Russell,   civilly  responsible,  I  would  answer  the  question  in 
.  Esq.,  Q.C.     ii^Q  ga,me  way,  but  so  far  as  any  criminal  responsi- 
' — 7^      bility  was  concerned,  I  would  not  make  him  responsible, 
3  May  1877.    ^j^g^^g^ygg  -f      i^^^  ^oue  the  best  that  he  possibly  can 
t&  avoid  the  mischief,  and  by  the  carelessness  of  an 
intervening  woi'kman  the  mischief  has  been  caused, 
then  that  person  ought  to  be  criminally  responsible 
and  not  his  employer. 

11.880.  (Chairman.)  That  is  the  person  who  is 
subject  to  the  penalty  under  the  particular  Act? — 
Yes. 

11.881.  What  is  the  distinction  in  principle  ?  Why 
should  there  be  a  different  law  ap]:)lying  to  a  case 
where  a  man  damages,  and  a  case  where  the  damage 
is  wilful  ? — It  runs  through  the  whole  law  of  agency. 

11.882.  In  a  case  of  this  sort  do  you  think  the 
principle  is  properly  applied  ?— I  should  be  very  sorry 
to  disturb  any  of  the  ancient  landmarks  upon  this 
matter. 

11.883.  (Mr.  Wilbraham  Egerton.)  The  result  is, 
I  suppose,  that  owing  to  great  carelessness  on  the  part 
of  a  workman,  it  is  very  dif&cult  for  anyone  to  proceed 
against  the  workman,  whereas  it  is  comparatively  easy 
to  proceed  against  the  manufacturer,  and  on  that 
account  a  certain  amount  of  denial  of  justice  takes 
place  ? — I  do  not  myself  think  so,  for  so  long  as  the 
master  is  civilly  responsible,  there  is  always  guarantee 
for  the  employment  of  efficient  workmen.  And  then 
again  there  is  another  thing  which  we  must  not  forget 
in  looking  at  these  matters,  and  that  is,  that  it  would 
never  do  to  overweight  the  manufacturer  upon  these 
points,  every  additional  ounce  that  you  put  upon  a 
manufacturer's  back  renders  the  burden  heavier. 

11.884.  {Chairman.)  The  words  in  the  Alkah 
Act  are  :  "  The  owner  of  any  alkali  work  in  which 
"  any  offence  against  this  Act  has  been  proved  to 
"  have  been  committed,  and  for  which  a  pecuniary 
"  penalty  may  be  imposed,  shall  in  every  case  be 
"  deemed  to  have  committed  the  ofieuce,  and  shall  be 
"  liable  to  pay  the  penalty,  unless  he  shall  prove  to 
"  the  satisfaction  of  the  Court."  You  must  prove  in 
the  first  instance  that  he  is  responsible,  and  if  he  can 
prove  to  the  satisfaction  of  a  court  that  he  has  used 
due  diligence,  and  that  the  offence  was  committed  by 
some  assistant,  he  would  be  able  to  put  off  the  respon- 
sibility ? — Yes  ;  the  onus  is  shifted.  As  I  understand 
the  scope  of  the  section,  it  merely  shifts  the  onus  of 
proof.  But  for  that  section,  if  mischief  were  done 
causing  an  indictable  niiisance,  or  a  nuisance  rendering 
the  master  liable  for  a  fine,  he  would  be  liable  for  the 
fine,  or  to  be  indicted  whether  he  had  taken  care  or 
whether  he  had  not.  But  in  this  case  it  gives  the 
option  of  saying,  I  have  done  my  best,  and  the  evil 
has  resulted  from  the  carelessness  of  a  servant,  and 
therefore,  under  the  circumstances,  whatever  my 
civil  responsibility  may  be,  I  should  not  be  held 
criminally  responsible.  That  seems  to  me  to  be  a 
very  just  state  of  the  law.  But  we  must  never  forget 
that  these  works  must  exist  ;  the  interest  of  the  com- 
munity is  wrapped  up  to  a  great  extent  in  works  of 
this  kind,  and  we  must  tolerate  them,  whetlier  we 
like  them  or  not.  The  thing  is  as  far  as  possible  to 
meet  the  interests  of  all  parties.  You  cannot  deal 
with  the  matter  as  an  abstract  question  at  all,  nor 
upon  the  footing  which  the  law  in  its  origination 
assumed,  that  these  things  were  to  be  treated  merely- 
as  nuisances,  and  were  to  be  put  doAvn  because  they 
cause  annoyance  to  other  people. 

11.885.  '{Mr.  Wilbraham  Egerton.)  You  think  that 
at  present  the  manufacturers  are  as  responsible  for 
their  workmen  as  in  the  nature  of  things  they  can  be 
under  the  general  law  of  England  ? — Not  so  far  as 
they  can  be,  but  so  far  as  my  individual  opinion  goes 
they  are  us  responsible  as  they  ought  to  be. 

11.886.  Have  you  any  experience  with  regard  to 
the  smoke  nuisance  at  Manchester  ;  have  any  actions 
been  brought  before  you  with  regard  to  the  smoke 
nuisance  ?  —  No  ;  Manchester  people  rather  enjoy 
smoke. 

11.887.  {Admiral  Hornby .)  Do  I  understand  you 
to  propose  that  in  the  case  of  damage  under  20/.,  the 


award  of  the  inspector  would  be  final  ? — ^Yes,  I  should 
say  so. 

11.888.  {Professor  Abel.)  But  you  stated  that  it 
would  not  entail  any  additional  i-esponsibility  upon 
the  inspector.  As  I  understand  you,  would  not  it  be 
a  rather  responsible  office,  that  of  settling  the  award  ? 
— I  should  not  feel  it  to  be  responsible  in  the  slightest 
degree  myself. 

11.889.  Do  you  think  it  would  always  be  likely  to 
be  equally  satisfactory  ? — Yes. 

11.890.  {Chairman.)  You  mean  it  would  not  be  an 
undue  responsibility  ? — No.  Of  course  there  is  some 
responsibility ;  every  additional  duty  that  a  man  has 
to  perform  involves  an  amount  of  responsibility,  but 
it  is  a  responsibility  which  would  give  no  trouble, 
I  think ;  but  again  of  course  I  am  only  expressing  an 
opinion,  that  it  would  be  found  to  work  very  satis- 
factorily, to  have  a  gentleman  of  skill  and  position 
appointed  by  the  Government,  who  is  independent  of 
everybody,  and  whose  only  interest  is  to  make  things 
pleasant  for  his  clients,  because  he  represents  the 
public  on  the  one  hand  and  the  manufacturers  on  the 
other  ;  and  I  think  that  the  decision  of  a  gentleman 
of  that  kind  would  be  looked  upon  with  very  great 
respect  and  received  with  very  great  satisfaction. 

11.891.  {Professsor  Abel.)  Of  course  it  entails  the 
necessity  that  the  inspector  should  be  not  merely  a 
superior  class  of  man,  but  a  man  possessing  high  attain- 
ments, and  possessing  the  confidence  of  both  sides  on 
all  points  ? — Yes ;  the  inspector  could  not  fulfil  his 
duties  at  all  unless  he  were  an  eminently  scientific  man. 
There  is  no  doubt  at  all  about  that;  hut  then  an 
eminently  scientific  man,  possessing  an  ordinary  amount 
of  sound  judgment  and  good  temper,  would  just  be  the 
very  man  to  settle  those  differences. 

11.892.  {Chair mail.)  When  you  use  the  word 
"  inspector,"  do  you  mean  the  chief  inspector  or  an 
assistant  inspector  ?  — I  am  really  speaking  about 
things  that  I  do  not  know  anything  at  all  about, 
because  whether  there  be  only  one  inspector  or  many, 
according  to  the  present  state  of  things,  I  do  not 
know.  1  only  speak  of  the  inspector  as  denoting  a 
class  which  either  exists  or  might  be  called  into 
existence. 

11.893.  (Professor  Williamson.)  I  understand  you 
to  say  that  you  think  it  desirable  that  in  the  event  of 
injury  being  done  to  a  neighbourhood  in  which  various 
factories  are  located  together,  the  damages  should  be 
paid  by  them  collectively  ? — Yes. 

11.894.  Are  there  not,  in  your  opinion,  cases  in 
which  considerable  inconvenience  might  arise  from 
that ;  for  instance,  is  it  not  true  that  in  some  cases 
manufacturers  know  that  a  particular  member  of  their 
class  is  not  taking  ordinary  care  to  condense  his  gases, 
that  they  point  it  out  to  him,  but  in  vain,  and  that  he 
continues  to  sin  in  that  way,  and  is  known  to  do  so  ; 
would  not  it  be  very  hard  upon  the  others  if  they 
were  all  to  be  included  in  the  penalty  which  he  alone 
might  happen  really  to  deserve  ? — But  I  propose  that 
the  penalty  should  be  apportioned,  and  apportioned  as 
accurately  as  it  can  be. 

11.895.  That  is  to  say,  according  to  the  amount  of 
offence  committed  ? — We  will  say  that  a  farmer  com- 
plains that  his  crops  have  been  damaged  to  the  extent 
of  150/.,  and  he  says  there  are  half  a  dozen  chimneys 
which  emit  noxious  vapour  and  have  damaged  my 
crops  ;  I  cannot  tell  to  what  extent  each  of  those 
chinmeys  has  injured  my  crops,  all  I  know  is  this, 
that  in  the  aggregate  I  have  sustained  damage  to  the 
extent  of  150/.  The  inspector  is  called  in  ;  he  knows 
all  the  facts  or  he  can  get  to  know  them,  and  he  would 
say  at  once  I  cannot  divide  this  150/.  by  six,  because 
there  is  one  notorious  ofTender,  according  to  the  view 
which  you  take,  who  has  done  at  least  one  third  of 
the  damage ;  I  will  visit  him  with  50/.,  and  divide  the 
remaining  100/.  amongst  the  other  five. 

11.896.  Then  you  would  leave  it  in  fact  to  the 
inspector  to  make  a  just  distribution  as  amongst  them, 
in  proportion  to  the  amount  to  which  they  had  in  fact 
committed  the  offence  ? — Yes  ;  as  just  as  it  could  be. 

11.897.  (Earl  Percy.)  Are  we  to  understand  that 
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the  owner  of  an  alkali  work  is  placed  in  no  different 
position  by  this  5th  section  from  the  owner  of  any 
other  work  ? — That  I  do  not  know.  I  never  saw 
the  Alkali  Act  until  to-day.  I  have  no  knowledge  of 
it ;  and  whether  there  are  other  Acts  which  put  other 
manufacturers  upon  the  same  footing  as  an  alkali 
manufacturer  is  put  by  that  5th  section  or  not  I 
cannot  tell ;  excepting  by  statute  it  is  not  so. 

11.898.  {Chairman.)  But  for  this  Act  he  would 
be  under  no  responsibility  at  all  ? — Yes. 

11.899.  {Earl  Percy.)   Not  for  the  acts  of  his 
workmen  ? — Yes,  clearly. 

11.900.  {Chairman^  Informer  times  he  would  be 
i-esponsible  ? — Yes ;  and  so  he  would  be  at  law  now. 
That  5th  section  is  for  the  relief  of  the  alkali  manufac- 
turer, because  supposing,  for  example,  that  a  man  had 
been  indicted  before  the  passing  of  this  Act  for  a 
nuisance  occasioned  by  alkali  works,  he  might  prove 
that  he  himself  had  taken  all  the  care  that  could  be 
taken  ;  but  still  if  owing  to  the  carelessness  of  his 
workmen  mischief  had  taken  place,  he  would  have 
been  responsible  criminally  as  well  as  civilly  ;  but 
that  Act  is  in  relief  of  the  alkali  manufacturer.  He 
was  formerly  criminally  responsible,  whereas  this  law 
steps  in  and  says,  if  you  have  done  all  that  you  can 
to  prevent  this  indictable  nuisance,  and  damage  is 
occasioned  by  the  act  of  a  workman,  and  you  prove 
that,  then  you  are  absolved. 

11.901.  It  is  the  same  thing  in  the  Mines  Regula- 
tion Azt ;  would  you  not  say  that  it  is  but  just  that  it 
should  be  so  ? — It  is  so,  otherwise  a  manufacturer 
could  not  exist. 

11.902.  {Earl  Percy But  you  do  not  know  how 
the  law  stands  with  regard  to  the  manufacturer  in 
other  works  ? — No,  not  at  all ;  I  know  nothing  at  all 
of  the  statutory  legislation  upon  this  matter. 

11.903.  {Viscount  Midleton.)  With  regard  to  legal 
procedure  you  admit,  as  I  understand,  that  there  is  a 
real  hardship  upon  the  plaintiff  in  the  present  instance, 
in  having  to  bring  actions  which  are  both  tedious  and 
expensive  ? — Yes,  that  is  so. 

11.904.  And  your  remedy  for  that  would  be  the 
veto  of  the  inspector  under  certain  circumstances  or 
his  approbation  under  others  ? — On  seccnd  thoughts 
I  should  be  rather  inclined  to  adopt  Lord  Aberdare's 
view  on  that  subject,  to  give  the  inspector  merely  the 
right  to  report,  and  if  the  parties  chose,  to  act  as 
peacemaker  between  them. 

11.905.  But  you  would  make  it  imperative  upon 
the  plaintiff  to  obtain  the  report  of  the  inspector 
before  instituting  legal  proceedings  ? — Yes,  in  every 
instance. 

11.906.  Has  it  ever  occurred  to  you  whether  some 
sort  of  summary  jurisdiction  might  be  established 
which  might  avoid  the  expense  of  those  actions  ? — 
Save  in  so  far  as  the  action  of  the  inspector  in  cases 
where  the  amount  claimed  is  small,  I  should  object  to 
any  summary  jurisdiction. 

11.907.  As  I  understand  it  those  trials  already 
generally  go  to  arbitration  ? — Yes. 

11.908.  Would  it  not  be  more  satisfactory  to  have 
something  less  ponderous  than  a  regular  trial  at  the 
assizes  substituted  for  it  ? — That  is  a  suggestion  which 
I  have  made,  that  the  same  power  ought  to  be 
given  to  the  judge  in  those  cases  which  exists  in 
others,  so  that  if  the  matter  were  brought  before  him, 
and  it  were  made  apparent  to  him  that  it  was  a  case 
of  such  a  description  that  it  must  in  the  end  go  to  an 
arbitration,  he  should  have  the  power  in  the  first 
instance  to  say  whether  it  should  go  to  arbitration,  and 
thereby  a  large  amount  of  expense  would  be  avoided. 

11.909.  Do  you  think  there  would  be  any  objection 
to  proceedings  being  taken  before  a  county  court 
judge?  A  proceeding  before  a  county  court  judge 
would  end  in  the  same  way,  in  all  probability,  as  a 
proceeding  before  a,ny  other  judge.  In  the  first  place 
a  large;  number  of  witnesses  would  be  brought  together 
for  the  i)urpose  of  proving,  aye  or  no,  whether  a  cer- 
tain state  of  things  existed.  The  judge  himself  could 
not  go  to  look  at  the  place,  and  the  result  would  be 
as  I  said.    I  myself,  speaking  for  myself,  would  most 
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unhesitatingly  say,  this  is  a  case  that  I  cannot  try,  J.  A.  Rxtssdl, 
because  I  cannot  do  justice  between  the  parties.  Esq.,  Q.C. 

11.910.  The  expense  would  be  materially  diniini-   

shed,  would  it  not  ? — No,  not  particularly  ;  people  will    ^  ^^''■^ 
fight  as  keenly  over  50Z.  as  over  5001. 

11.911.  As  to  the  point  of  a  manufacture  becoming 
a  public  nuisance,  to  which  you  have  alluded,  I  sup- 
pose you  are  of  opinion  that  under  certain  circum- 
stances a  manufactory  may  become  a  public  nuisance  ? 
—Yes. 

11.912.  Or  a  conglomeration  of  manufactories? — 
Yes. 

11.913.  So  much  so  that  it  might  be  necessary  under 
certain  circumstances  for  the  legislature  to  intervene 
and  prohibit  them  altogether  ? — That  I  doubt  very 
much. 

11.914.  I  mean  in  certain  spots  ? — That  I  doubt 
very  much.  You  see  that  one  single  manufactory 
might  perhaps  be  dealt  with  in  that  way,  but  a  con- 
geries of  manufactories  would  present  very  great  difii- 
culties,  because  a  congeries  of  manufactories  means 
the  centre  of  a  great  industry  which  is  located  in  a 
particular  spot,  and  you  cannot,  without  doing  serious 
mischief,  abolish  a  manufactory,  because  by  doing  that 
you  would  abolish  the  industry,  and  so  dislocate  the 
whole  trade  of  the  district. 

11.915.  You  think  that  by  this  plan  of  apportioning 
the  damage  you  would  at  all  events  be  able  to  mini- 
mise the  injury  which  is  done  ? — It  would  prevent 
the  bringing  of  a  great  number  of  actions,  and  it  would 
enable  parties  to  have  in  one  proceeding  the  whole 
question  settled.  I  think  myself,  that  if  the  inspec- 
tors took  into  consideration  various  matters  which 
Mr.  Stevenson,  for  example,  has  suggested,  it  would 
be  as  near  an  approximation  to  justice  as  by  any 
possibility  could  be  obtained. 

11.916.  At  present  there  is  considerable  difficultj' 
both  in  ascertaining  the  fact  and  in  the  amount  of 
expense  which  the  ascertaining  of  the  fact  occasions  ? 
— According  to  my  experience  there  is  not  much 
difficulty  in  ascertaining  the  fact,  except  fi-om  the 
enormous  number  of  people  whom  you  will  find 
coming  on  one  side  and  the  other,  one  saying  yes  and 
the  other  saying  no. 

11.917.  Then  you  would  substitute  for  that  a 
single  arbitrator,  who  should  have  it  in  his  power  to 
make  an  official  report,  and  render  the  calling  of  other 
scientific  witnesses  unnecessary  ? — It  would  diminish 
the  necessity  for  calling  scientific  evidence  upon  the 
matter.  Professor  Abel  will  bear  me  out,  that  in  the 
Broadbent  case,  they  spent  weeks  in  proving  that  the 
damage  to  the  man's  garden  was  caused  by  the  works 
which  were  complained  of,  there  being  no  other  con- 
ceivable cause  under  heaven  that  could  be  suggested  ; 
and  that  is  the  same  in  almost  every  other  case. 

11.918.  Naturally  if  an  official  report  was  sent  in 
by  a  proper  and  competent  person,  the  judge,  whether 
he  was  a  judge  of  a  county  court  or  a  judge  of  assize, 
would  be  more  likely  to  regard  it  thati  evidence 
which  he  would  consider  more  or  less  ex  j)a>'te  ? — I 
should  not  propose  the  report  of  the  inspector  to  be 
made  evidence.  The  report  of  the  inspector  would 
be  for  the  benefit  of  the  parties.  I  think  that  after 
the  complainant  on  the  one  side,  and  the  person  com- 
plained against  on  the  other,  had  read  the  inspector's 
i-eport  they  might  say,  Very  well,  we  have  not  much 
chance  of  doing  any  good  in  this  matter,  and  Ave  will 
let  it  be  as  it  is.  On  the  other  hand,  if  the  inspector 
gave  a  very  strong  j'eport  the  other  way,  the  defendant 
might  say.  Well,  the  probability  is  that  1  shall  not  be 
able  to  resist  this  claim,  and  1  will  settle  it  at  once. 
So  that  the  benefit  of  the  preliminary  report  I  think 
would  be,  to  let  the  parties  have  some  light  other 
than  their  own,  whereby  to  judge  of  their  respective 
positions. 

11.919.  In  fact  the  report  of  that  inspector  then 
would  be  more  as  a  preventative  of  an  action  at  law 
than  as  evidence  in  an  action  at  law  ? — Yes,  certainly. 

11.920.  {3Ir.  Stevenson.)  Did  I  understand  you 
rightly  to  say  that  when  the  amount  was  small,  I 
think  you  said  under  201.,  you  would  give  the  in- 
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spector  power  in  that  case  to  impose  damages  without 
any  other  legal  proceeding  ? — Yes,  I  would. 

11.921.  Might  not  that  give  rise  to  a  great  many 
small  troublesome  complaints  ? — I  think  not.  I  fancy 
that  the  encouragement  to  make  small  complaints  is 
as  great  under  the  present  system  which  may  lead 
people  to  speculate  upon  the  risk  of  getting  damages, 
rather  than  merely  to  look  to  being  recouped  for  any 
substantial  injury  that  they  may  have  sustained.  But 
if  matters  were  left,  in  the  first  instance,  to  be  decided 
by  a  man  who  could  not  be  hoodwinked  or  led  away, 
I  think  tlie  probability  is  that  a  party  would  look 
twice  before  bringing  his  case  before  the  inspector. 

11.922.  Would  you  have  the  inspector  to  hold  a 
sort  of  court  of  inquiry  ? — I  would  have  the  inspector 
to  go  upon  the  spot  and  satisfy  himself  as  to  whether 
or  not  there  was  a  well-founded  complaint ;  and  then 
■with  regard  to  any  question  of  damage,  I  should  give 
him  an  opportunity  of  calling  in  the  aid  of  a  valuer, 
who  should  assist  him  as  to  the  amount.  I  should 
not  propose  that  he  called  any  witnesses. 

11.923.  {  Viscou7it  3'lidlcton.)  Would  not  the  valuers 
be  as  much  professional  as  paid  and  scientific  wit- 
nesses ? — I  think  not ;  he  would  be  the  only  one. 
The  valuer  would  really  act  as  assessor. 

11.924.  {Mr.  Stevenson.')  Would  the  inspector  hold 
his  court  on  the  ground  — Yes,  on  the  ground.  He 
woidd  go  and  look  at  the  place,  and  would  get  the 
facts  in  the  best  way  that  he  thought  fit,  and  then  he 
would  make  his  report,  Avhich  in  point  of  fact  would 
contain  his  decision. 


11.925.  Report  to  whom? — To  the  parties;  it 
would  be  an  award  in  that  case,  or  a  certificate,  which 
would  be  better  still. 

11.926.  Would  you  allow  any  appeal  from  the 
inspector  ? — Certainly  not. 

11.927.  {Chairman.)  In  this  case  you  call  in  the 
inspector  immediately  as  a  judge? — Yes. 

11.928.  In  the  other  case  you  call  iu  the  inspector 
as  a  sort  of  mediator  ? — Yes, 

11.929.  How  would  you  distinguish  the  two  classes 
of  eases  ? — According  to  the  amount.  Supposing  that 
the  Commission  adopted  any  suggestion  of  that  kind, 
I  should  say  that  in  cases  under  the  inspector 
should  deal  with  them  as  I  have  suggested  ;  but  that 
in  every  other  case,  where  the  amount  claimed  was 
over  10^.,  he  Avould  act  in  the  capacity  that  you 
suggest,  and  not  in  any  other. 

11.930.  {Viscount' Midlelon.)  Would  it  not  be 
quite  certain  that  the  parties,  either  the  plaintiff  or  the 
defendent,  iu  whose  favour  the  inspector's  report  had 
been  given,  would  subpoena  thein  spector  on  the  trial  ? 
No,  I  think  not. 

11.931.  That  of  course  is  easily  provided  for  ? — 
Yes. 

11.932.  Then  the  question,  of  course,  is  what  you 
would  provide  for  it  ? — The  inspector,  having  com- 
mitted himself  to  an  opinion  qua  judge,  certainly  ought 
not  to  be  admissible  as  a  witness  on  the  trial. 

11.933.  But  it  would  be  necessary  to  provide  for 
that,  would  it  not? — Yes,  it  would  be  desirable. 


The  witness  withdreAv. 


P.  St.  Lcger 
Grenfell,  Esq. 


Pascoe  St.  Leger  Grenfell,  Esq.,  examined. 


11.934.  {Chairman.)  You  are  part  proprietor, 
I  think,  of  considerable  copper  works  near  Swansea  ? 
— I  am. 

11.935.  Those  works  have  been  established  a  long 
time,  I  think  ? — They  have  been  established  upwards 
of  90  years. 

11.936.  And  you  yourself  have  been  the  resident 
manager  of  them  for  a  considerable  time  ? — I  have 
been  acquainted  with  them  for  35  years,  and  I  have 
been  resident  manager  for  32  years,  so  that  I  know 
them  and  the  whole  country  about  them  perfectly 
well.  

11.937.  Have  you  ever  directed  your  attention  to 
the  means  of  ameliorating  the  noxious  effects  of  the 
vapours  that  proceed  from  copper  works  ? — Some 
years  ago,  before  I  went  down  there,  we  had  several 
experiments  made,  among  others  by  Dr.  Schafhaiitl, 
a  German  professor  ;  we  gave  him  carte  blanche  for 
his  experiments,  and  erected  a  furnace  for  him  of  an 
elaborate  description,  which  he  worked  for  many 
mouths  ;  but  it  came  to  nothing. 

11.938.  How  long  ago  was  that? — It  was  some 
time  before  my  residence,  about  35  years  ago;  it  was 
then  more  under  my  brother  than  myself.  After- 
wards we  had  an  English  chemist,  named  Flood,  and 
we  gave  him,  in  the  same  manner,  a  carte  blanche, 
with  the  same  result. 

11.939.  What  was  the  object  of  the  employment  of 
those  chemists  ? — To  make  experiments,  first  of  all  to 
see  whether  we  could  minimise  the  smoke,  and  also 
whether  we  could  in  any  way  facilitate  the  bringing 
out  of  copper  with  fewer  operations  than  we  are  doing 
now,  but  all  this  came  to  nothing  at  all ;  our  experi- 
ments have  cost  us  altogether  between  4,000/.  and 
5,000/.,  and  we  were  not  wiser  at  the  end  than  we 
were  at  the  beginning. 

11.940.  It  answered  neither  purpose  ? — Neither 
one  nor  the  other,  and  we  have  gone  on  working  on 
the  old  system  ever  since. 

11.941.  Have  you  or  your  firm  ever  been  subject 
to  actions  for  damages  ? — Never  ;  in  fact  we  never 
have  had  any  complaint.  My  firm  took  an  active 
part  in  that  trial  at  Carmarthen,  which  Mr.  Vivian 
spoke  about  yesterday,  about  40  years  ago.  Our 


agent  was  one  of  the  principal  witnesses  there,  and,  as 
you  are  aware,  a  verdict  was  given  for  the  defendants ; 
and  we  have  never  heard  anything  of  it  since. 

11.942.  Was  the  verdict  given  for  the  defendants 
on  the  ground  that  no  damage  was  committed,  or  that 
the  damage  was  not  proved  to  have  been  committed 
by  them  ? — I  can  hardly  snj,  as  it  was  before  my 
time.  I  think  it  was  that  the  damage  had  been  com- 
mitted for  a  great  many  years,  and  that  also  the 
benefits  to  the  agriculturists  in  the  neighbourhood 
were  much  greater  than  the  loss  on  that  one  farm. 

11.943.  It  may  be  conceived  that  the  presence  of 
works  in  a  neighbourhood,  although  generally  advan- 
tageous to  agriculturists,  might  be  disadvantageous 
to  a  particular  farmer  ? — Certainly  that  is  possible. 

11.944.  It  would  not  do  good  to  a  farm  when 
situated  too  near  your  works  ? — No,  I  do  not  know 
that  it  would.  Lord  Jersey  is  our  landlord ;  he  has 
almost  the  whole  parish  of  Llansamlet.  I  know  every 
portion  of  that  land  ;  I  have  walked  over  it  over  and 
over  again,  and  all  near  us  is  exactly  in  the  same  state 
now  as  it  was  35  years  ago. 

11.945.  I  suppose  that  in  answer  to  any  complaint, 
it  may  be  said  that  whatever  damage  is  done  has  been 
done  for  many  years  past,  and  is  not  likely  to  be  in 
any  way  increased  ? — None  whatever.  I  should  say, 
on  the  contrary,  that  I  think  it  is  more  likely  to 
decrease.  You  have  heard  Mr.  Vivian  say  that  we 
have  now  a  much  less  proportion  of  ore,  particulai'ly 
Cornish  ore,  than  we  used  to  have,  and  they  princi- 
pally emitted  the  large  volume  of  copper  smoke. 

11.946.  I  suppose  the  land  in  your  neighbourhood 
maybe  divided  into  three  classes, — that  which  is  near 
the  works,  where  no  vegetation  will  grow ;  that  which 
is  somewhat  further,  where  the  vegetation  is  affected 
injuriously  to  a  certain  extent ;  and  that  where  you 
get  beyond  this,  where  the  vegetation  is  not  affected 
at  all.  Taking  the  middle  region,  should  you  think  the 
middle  region  is  likely  to  benefit  from  the  diminution 
of  the  smoke,  which  is  the  result  of  the  decreased 
operations  at  the  works  ? — I  should  not  think  so  much, 
because  after  all  with  the  Gerstenhofer  furnaces  they 
can  only  prevent  about  40  per  cent,  of  the  damage, 
and  there  is  still  60  per  cent.,  which  is  evolved  princi- 
pally from  the  open  stacks,  of  which  there  are  many 
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besides  our  own  in  the  Hafod  Morfa  and  Fort 
Tennant  Works. 

11.947.  Would  not  the  difference  between  60  and 
100  per  cent,  have  some  considerable  effect  upon  the 
middle  region  to  which  I  have  just  been  referring? — 
Yes,  I  think  it  may.  Mr.  Vivian  referred  yesterday 
to  the  region  of  Coed  Frank.  Close  by  furnaces  the 
grass  is  worn  away,  and  the  whole  of  the  land  worth 
nothing  at  all ;  but  when  you  get  over  the  ridge  of 
the  hill  it  is  betti-r.  So  long  as  the  smoke  goes  up 
to  the  ridge  of  the  hill  and  does  not  go  over,  I  do 
not  think  any  benefit  accrues. 

11.948.  You  think  that  the  hill  acts  as  a  sort  of 
mechanical  protective? — I  think  it  does;  and  then 
when  you  go  over  the  hill  you  find  things  better.  I 
do  not  think  that  it  entirely  stops  the  action  of  the 
smoke  even  then,  because  at  Coed  Frank,  where  I 
have  had  shooting  for  a  good  many  3'ears,  just  over 
the  hill,  at  the  top,  1  believe  the  land  is  not  so  good  ; 
the  farms  are  not  so  good  as  they  are  nearer  the 
Crumlyn  Burrows.  Thei'e  are  two  or  three  very 
good  farms  in  that  neighbourhood,  and  I  do  not  think 
they  suffer  at  all ;  and  if  they  did  suffer,  it  was  not 
from  our  smoke,  it  was  from  the  Crown  or  Mines 
Eoyal  Copper  works. 

11.949.  This  farm.  Coed  Frank,  is  very  near  some 
works,  and  not  very  far  from  a  considerable  number 
of  works  r — It  is  within  about  two  and  a  half  miles 
from  our  works,  and  there  ai-e  two  smelting  worlis 
of  which  only  one  is  worked  now  much  nearer. 

11.950.  They  are  nearer,  are  they  not? — Much 
nearer. 

11.951.  Coed  Frank  is  the  hamlet  to  Avhich  you 
refer.  In  Coed  Frank,  would  you  go  the  length  of 
saying  that  the  agricultural  value  of  these  forms  is 
not  diminished  by  the  neighbourhood  of  copper  works  ; 
I  mean  apart  from  the  market  for  produce,  which  the 
neighbourhood  of  a  mining  population  would  afford  ? 
— I  cannot  say  it  is  not  in  some  degree. 

11.952.  Do  you  think  that  the  produce  is  as  much 
as  it  would  l)e,  if  there  were  no  cojjper  works  in  the 
neighbourhood  ? — I  will  not  say  that,  because  copper 
smoke  will  travel,  and  will  take  its  own  way  sometimes 
according  to  the  wind. 

11.953.  It  has  been  suggested  to  us  in  the  north 
that  even  where  the  growth  of  the  grass  is  not 
apparently  affected,  it  loses  much  of  its  nutritions 
finality  by  the  deposit  of  sulphurous  acid  ;  do  you 
agree  with  that  ? — That  I  believe. 

11.954.  It  is  plentiful  and  green,  and  apparently 
imaffected  ;  but  neither  sheep  or  cattle  prosper  upon 
it  ? — No,  it  does  grow  a  little,  but  there  is  little  or 
no  nourishment  in  it. 

]  1,955.  \Vith  regard  to  those  farms  of  which  you 
speak,  do  you  think  that  all  the  grass  that  grows  upon 
them  is  as  nutritious  as  the  farms  in  Gower,  for 
instance  ? — They  arc  principally  in  grain  ;  there  is 
not  much  grass  there.  Near  the  Mines  Royal  Works 
there  is  more  grass,  because  I  believe  they  think  it 
hardly  worth  while  to  plough  it;  but  they  have  very 
few  sheep  tliere.    It  is  not  a  very  large  farm. 

11.956.  Are  the  grain  crops  there  affected  ? — Not 
much.  I  had  a  farm  there  formerly  myself,  but  I 
held  it  more  for  the  game  than  anything  else.  We 
got  very  fair  crops  of  oats  and  barley  at  that  time, 
and  very  good  potatoes. 

11.957.  You  have  not  attempted,  have  you,  at  your 
works  to  make  sul|)hurous  acid  as  an  article  of 
manufacture  ? — No,  we  have  not. 

11.958.  I  presume  because  you  suppose  it  would 
not  be  a  remunerative  trade  ? — No,  certainly  not,  and 
it  would  retpiire  much  alteration  in  our  system. 

11.959.  Unless  more  works  are  erected  it  is  not 
likely  that,  so  far  as  Swansea  is  concerned,  the 
agricultural  value  of  the  land  will  be  further  depre- 
ciated ? — Cerf.'iinly  not. 

11.960.  I  tliink  you  were  proceeding  to  say  why 
it  was  that  you  had  not  taken  any  measures  for 
manufacturing  sulphurous  acid  as  a  commercial 
product? — I  thiidv  I  may  say  tlint  about  ten  years 
ago,  1  tliink  it  was,  when  the  Gerstenhofer  furnaces 
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were  first  brought  into  this  country,  my  firm  took  it        St.  Leger 

into  consideration,  and  we  had  plans  and  specifications    Grenfell,  Esq. 

sent  us.    My  brothers,  who  were  both  alive  then,  and 

I  I  3  Alav  1877 

my  nephew  took  it  into  consideration.    My  nephew  _____ 

came  down  and  we  examined  it,  and  we  thought  it 

a  very   pretty  plan.     My  nephew   went   over  to 

Messrs.  Vivians,  who  had  then  erected  a  furnace,  and  , 

they  kindly  showed  him  all  about  it;  but  we  thought, 

when  we  came  to  see  the  size  of  the  furnace,  and  the 

very  limited  space  at  our  Middle  Bank  works,  and 

when  we  considered  that  we  had  never  been  called 

to  account  for  copper  smoke  for  a  great  many  years, 

we  thought  that  it  was  a  very  ingenious  process  ; 

but  as  sulphuric  acid  itself  was  not  a  very  valuable 

article  (I  believe  it  is  only  three  farthings  a  pound 

now),  we  did  not  think  it  worth  while  to  prosecute 

it  at  all. 

11.961.  In  fact  your  position  was  this.  That  nothing 
more  that  you  could  do  at  this  time,  either  would  be 
likely  to  affect  the  agricultural  value  of  the  land  round, 
or  the  health  or  well-being  of  the  population,  and 
that  in  a  commercial  point  of  view  it  would  not  answer  ? 
— The  only  thing  that  we  could  have  done  was  the 
erection  of  a  high  stack,  and  that  perhaps  would  have 
been  beneficial  to  the  land  immediately  near  it.  But 
then  a  friend  of  mine  remarked  to  me,  if  yon  erect 
a  high  stack  you  will  be  sending  your  copper  smoke 
over  to  me,  and  will  be  injuring  me,  and  others  1 
believe  said  tiie  sam^ ;  and  therefore  if  we  had  erected 
this  high  stack,  although  we  might  have  spared  the 
land  immediately  near  to  us,  we  should  have  sent  the 
smoke  further  on,  and  done  more  damage,  perhaps,  to 
some  properties  where  they  escape  it  now.  We  had 
great  difficulty  from  our  peculiar  situation.  We  must 
have  taken  a  culvert  up  to  the  top  of  a  distant  hill, 
and  there  built  the  stack  ;  but  we  had  to  go  under  the 
canal  and  under  the  railway',  and  then  when  we  got 
under  them  we  had  no  land  of  our  own  to  build  on. 

1 1 .962.  Have  you  been  fellow  sufJerers  with  Mr. 
Vivian  and  other  copper  manufacturers  from  the 
effects  of  foreign  competition  ? — Very  much.  We 
have  suffered  altogether. 

11.963.  Have  you  had  to  reduce  the  size  of  your 
works  ? — Materially. 

11.964.  Could  you  say  roughly  to  what  extent  ? — -If 
you  mean  for  smelting  copper  ore,  we  are  hardly  doing 
one  half  or  one  third  of  what  we  did  at  one  time. 
I  took  out  two  decades ;  one  20  years  ago,  and  taking 
Cornish  ore  alone,  we  were  smelting  25,000  tons,  the 
next  decade  we  had  only  16,000  tons,  and  the  last 
decade  we  only  had  5,000  tons.  Then  we  supple- 
mented our  work  to  a  certain  extent  by  buying  the 
slab  copper  that  comes  over  in  a  ready  made  state 
from  Chili,  which  gives  about  96  per  cent,  produce,  so 
that  it  only  has  to  go  into  the  refinery  which  supplies 
our  manufacture ;  l)ut  our  reduction  in  the  working 
of  copper  ore  has  been  immense. 

11.965.  The  last  product  which  you  speak  of  would 
not  tend  greatly  to  augment  the  escape  of  sulphurous 
acid  ? — It  would  not  augment  it  at  all ;  there  is  very 
little  sulphur  about  it;  it  comes  out  in  the  refinery,  and 
then  we  get  pure  copper.  Then  also  in  Chili  for  a 
great  many  years  they  have  been  smelting  there  them- 
selves, and  they  are  producing  this  block  copper  more 
and  more.  A  great  deal  also  comes  to  us  in  the  shape 
of  regulus,  about  50  per  cent,  produce,  which  latter 
ore  is  smelted  a  great  deal  in  the  preliminary  stages 
in  Chili,  so  that  there  is  much  less  sulphur  in  it  than 
there  would  be  if  we  had  the  ore  in  the  first  stage. 
We  receive  from  thence  also  carbonates  which  contain 
no  sulphur.  We  think  that  as  far  as  smelting  of 
ores  has  gone,  the  reduction  is  immense  ;  so  much  so, 
that  we  gave  up  one  of  our  works,  which  was  wholly 
adiipted  to  smelting.  Eight  years  ago  the  trade  was 
so  bad,  and  the  supplies  of  ore  so  very  small,  that  we 
shut  it  up. 

11.966.  1  think  your  evidence  comes  very  much  to 
this  ;  that  no  system  which  has  hitherto  been  applied 
to  calcining  of  copper,  or  the  subsequent  operations, 
Avould  i)roduce  any  appreciable  result  ujion  the  health 
and  comfort,  or  the  value  of  the  property  of  your 
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P.  St.  Leger  neighbours  ?  —  Certainly  not.  As  regards  health,  I 
Greiifell,  Esq.  can  State  most  distinctly  my  own  experience,  from 
residing  there,  and  my  wife  and  daughters  visiting 

3  Maj  1877.  among  the  cottages.  We  have  about  one  hundred 
houses  of  our  own,  and  for  the  health  of  the  people  I 
should  say  that  reall}^  the  copper  smoke  was  rather 
beneficial  to  health  than  otlierwise.  It  dries  the  air 
and  there  ai'e  no  diseases  incidental  to  copper  smoke 
or  aggravated  by  it,  except  perhaps  asthma.  In  the 
time  of  the  cholei'a,  in  all  our  workmen's  families  we 
had  but  one  case,  and  that  was  an  imported  one,  the 
parties  in  the  house  where  it  occurred  having  moved 
from  Neath,  where  it  was  very  bad  a  very  short  time 
before.  We  have  very  seldom  any  fevers,  and  if  you 
were  to  see  the  children  in  our  schools,  there  are  no 
healthier  children  in  any  agricultural  parish  in 
England.  Then  the  men  earn  large  wages,  and 
although  they  are  subject  to  very  great  exertion  and 
exhaustion  by  sweat  before  the  furnaces,  yet  they  are 
exceedingly  well  fed,  and  they  are  stout,  healthy  men, 
and  live  to  70  or  80  years  of  age.  We  have  had  many 
men  in  our  employ  between  50  and  60  years.  We 
buried  one  only  the  other  day  who  had  been  45  years 
in  our  employ. 

11.967.  I  believe  that  the  workers  in  a  copper 
manufactory  are  not  subject  to  the  same  fluctuations 
of  wage  as  in  ironworks  or  in  a  coal  colliery  ? — No  ; 
Ave  seldom  discharge  any  large  number  of  men, 
indeed  hardly  ever  ;  we  keep  them  on  somehow  or 
other.  We  liave  not  so  many  men  as  we  had  formerly, 
when  we  liad  two  copper  works  at  work,  but  in  our 
manufacturing  we  have  just  as  much  work  as  we  have 
ever  had.  I  should  like  to  add  a  word  or  two  iipon 
what  Mr.  Vivian  said  yesterday,  in  which  I  entirely 
agree  with  him,  that  I  think  any  legislation  to  act 
against  copper  companies  would  be  almost  a  destruc- 
tion of  the  trade.  The  trade  itself  is  in  a  very  bad 
condition  at  the  present  moment,  it  never  was  worse. 
We  have  had  three  successive  bad  years ;  the  price 
has  fallen  about  25/.  a  ton,  and  the  trade  certainly 
would  not  bear  it  if  we  were  called  upon  as  a  remedy 
to  adopt  the  Gcrstcnhofer  furnaces.  Mr.  Vivian 
tells  yow  that  he  has  spent  60,000/.  upon  his  furnaces, 
and  if  we  were  to  follow  his  footsteps,  taking  the 
proportion  wliich  our  v/orks  bear  to  ins,  I  sup[)ose  we 
should  have  about  30,000/.  to  lay  out.  M}^  partners 
Avonld  not  hear  of  it,  they  would  rather  shut  the 
Avorks  up,  and  I  think  it  much  better  that  we  should  ; 
aud  then  what  strikes  me  is  that  after  all  you  are  only 
scotching  the  snake,  yon  do  not  kill  it ;  3'ou  are  not 
bringing  in  a  perfect  remedy,  for  you  still  have  60 
per  cent,  of  the  damage  going  on  ;  you  are  not  bene- 
fiting your  neighbours  in  any  Avay  Avhatever.  1  do 
not  believe  Lord  Jersey  Avould  give  you  a  shilling  to 
get  his  farm  back,  because  his  collieries  aud  cottages 
for  colliers  and  others  pay  him  50  times  as  nmch  as 
the  land.  He  is  our  landlord,  and  it  is  the  copper 
works  that  haA'e  developed  his  collieries  and  others 
in  a  remarkable  degree.  I  should  think  that  one 
week  his  I'oyalties  from  coal  Avould  pay  all  his  agri- 
cultural rent  for  the  year  in  Llansamlct. 

11.968.  Have  you  anything  further  which  you 
wish  to  state  to  the  Commission  ? — I  do  not  think  I 
have  anything  more  particular  to  say,  than  that  I 
think  any  legislative  enactment  at  the  present  moment 
against  us  Avould  ruin  the  trade.  We  must  always 
recollect  that  the  copper  trade  has  been  the  making 
of  Swansea,  and  is  a  very  great  feature  also  in  the 
prosperity  of  Glamorganshire.  1  think  there  would 
be  great  difficulties  in  the  question  of  inspection,  and 
I  do  not  knoAv  how  yon  would  arrange  it. 

The  witnes 


11.969.  {Professor  Williamson.^  With  regard  to 
Inspection,  would  you  not  think  that  it  might  be  at  all 
events  unobjectionable  that  records  should  be  kept  by 
the  inspector  of  the  amount  of  sulphurous  acid  emitted. 
I  mean  if  facts  were  collected  Avithout  any  use  being 
made  of  them  further  than  their  being  recorded,  might 
it  not  lead  the  way  towai'ds  something  more  useful 
later  on  ? — It  might,  but  then  you  must  have  a  system 
by  which  you  can  collect  all  those  sulphurous  acids, 
and  know  exactly  the  quantity  which  you  are  de- 
veloping, which  we  do  not  know. 

1 1.970.  Of  course  you  do  not  mean  collecting  them, 
but  you  mean  testing  the  proportion  at  different  times  ? 
—Yes. 

11.971.  It  would  certainly  not  be  inconvenient  to 
manufacturers,  would  it,  if  the  inspectors  Avere  to  take 
cognizance  of  the  quantities  that  were  given  off  and 
recorded  the  facts  ? — The  only  cognizance  which  they 
could  take  would  be  in  this  way.  We  know  what 
amount  of  ores  we  put  into  a  furnace.  We  should 
have  to  keep  a  more  accurate  account  of  the  slags 
that  we  throw  away,  aud  the  difference  between  the 
copper  made  aud  the  slags  would  perhaps  give  us 
some  idea  of  what  the  amount  of  vapour  is  in  weight 
Avhich  has  escaped. 

11.972.  I  suppose  hardly  any  sulphur  goes  out  in 
the  slags  ? — Very  little. 

11.973.  It  is  oxidized,  is  it  not  ?— Yes. 

11.974.  Still  the  strength  at  which  the  gases  are 
in  the  flues,  and  the  quantity  of  sulphurous  acid  con- 
tained or  the  per-centage  is  a  matter  of  some  import- 
ance, and  you  Avould  not  see  any  particulai'  objection 
to  there  being  an  inspector  Avho  would  notice  these 
things  ? — If  we  were  not  bound  to  malte  it  into  sul- 
phui'ic  acid,  or  anything  of  that  kind,  I  think  taking 
the  weight  of  the  ores  and  the  amount  of  slag  thrown 
away  you  might  make  some  approximation — I  do  not 
say  it  Avould  be  a  very  close  return — of  what  sulphur 
has  passed  through  the  chimneys. 

11.975.  My  point  is  rather  to  know  Avhether  as  a 
manufacturer  you  Avould  feel  any  objection  to  the 
sub- inspector  testing  the  proportion  in  your  flues 
occasionally  and  keeping  a  record  of  it  — I  should 
never  throAV  any  objection  in  the  Avay  of  anything 
that  Avould  be  a  benefit  to  the  public. 

11.976.  {Viscount  Midlcton.)  You  spoke  of 
lengthening  the  chinmey,  Avould  not  that  have  the 
efteet  of  carrying  the  smoke  further.  Is  it  not  a  fact 
that  the  smoke  carried  into  the  atmosphere  at  a  certain 
height  becomes  more  speedily  diluted  than  it  does  if 
it  is  seiLt  forth  out  from  a  low  chimney? — I  cannot 
exactly  say,  Ave  have  no  high  chimneys  ourselves. 

11.977.  You  were  giving  us  the  reason  for  high 
chimneys  not  being  useful,  that  they  would  merely 
benefit  your  neighbours  at  the  expense  of  those  who 
were  further  off  ? — That  is  my  idea. 

11.978.  But  Avhat  I  ask  is  this,  is  not  the  effect  of 
a  high  chimney  to  dilute  the  smoke  by  the  atmosphere 
far  more  effectually  than  can  be  done  if  a  low  chimney 
is  used  ? — I  suppose  the  smoke  in  its  passage  up  a 
high  chimney  becoming  colder,  the  atmospheric  air 
very  likely  Avould  dilute  it ;  and  some  metallic  par- 
ticles taken  up  by  the  smoke  might  fall  before 
reaching  the  top  ;  but  Mr.  Vivian  can  give  a  much 
better  opinion  upon  that  point  than  I  can. 

11.979.  May  I  take  it  that  your  opinion  goes 
practically  to  this,  that  if  copper  smelting  is  to  be 
carried  on  at  all,  it  cannot  be  carried  on  Avitliout 
copper  smoke,  and  that  there  is  no  practical  means 
of  reducing  the  mischief  of  that  smoke  ? — So  far  as 
we  know  at  present,  that  is  the  case. 

withdrew. 


A.  Hood,  Esq.  Akchibald  Hoc 

11.980.  {Chaii-man.)  You  are  interested  in  some 
considerable  colliery  works  in  the  valley  of  the 
Rhondda  in  Glamorganshire  ? — I  am. 

11.981.  Do  you  apply  a  portion  of  the  coal  tliat 
you  raise  to  the  manufacture  of  coke  ? — Yes. 


f,  Esq.,  examined. 

11.982.  Is  most  of  your  coal  so  used,  or  only  a 
portion  of  it  ? — A  large  proportion  of  the  small 
bituminous  coal ;  in  fact  almost  all  the  small  bitumi- 
nous coal  is  converted  into  coke. 

11.983.  Are  there  many  other  coke  ovens  in  the 
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neighbourhood  beside?  yours  ? — Yes,  there  are  a  good 
many,  but  we  have  a  larger  number  than  anyone  else 
I  think  in  the  Ehondda. 

11.984.  How  many  ovens  haA'e  you  ? — I  have  nearly 
400  ovens  altogether,  aud  nearly  300  in  the  Rhondda, 
all  in  one  place. 

11.985.  How  are  those  ovens  eonsti'ucted  ? — They 
are  mostly  constructed  so  as  to  allow  the  gas  to  escape 
from  each  oven  separately,  and  immediately  into  the 
open  air. 

11.986.  And  the  smoke  also? — Yes,  but  we  have 
lately  constructed  a  range  of  ovens  collecting  the 
smoke  all  into  one  central  flue,  and  then  taking  it  up 
the  chimney. 

11.987.  Have  any  ovens  been  made  in  the  neigh- 
bourhood that  effectually  prevent  the  escape  of  the 
smoke  ? — No. 

11.988.  Are  your  works  against  the  mountain  side? 
— They  are  in  the  valley,  and  our  houses  are  just  on 
the  slope. 

11.989.  Has  any  action  ever  been  brought  to  your 
knowledge  against  any  of  the  proprietors  of  those 
coke  ovens  for  damage  done  to  vegetation  ? — I  never 
heard  of  any. 

11.990.  I  suppose  generally  the  landlords  of  the 
coal  are  also  the  landlords  of  the  surface  ? — Yes,  as 
a  rule. 

11.991.  And  their  land  being  poor  the  value  of  the 
surface  is  very  small  as  compared  with  the  value  of 
the  minerals  ? — That  is  so. 

11.992.  I  daresay  you  have  seen  the  process  of 
burning  coke  in  the  north,  by  which  the  escape  of  gas 
and  smoke  is  prevented,  and  that  in  fact  all  the  caloric 
that  escapes  is  used  for  the  purpose  of  heating  the 
boilers  ? — Yes,  that  is  a  well-known  system,  and  it 
is  our  intention  in  this  case,  with  the  ovens  which  we 
are  recently  erecting,  to  take  the  gas  under  the  boilers 
and  utilise  it  in  that  way  before  allowing  the  gases 
to  escape. 

11.993.  Do  you  consider  that  an  economical  pro- 
cess ? — I  am  inclined  to  give  it  a  fair  trial  at  all 
events  ;  I  think  it  is  very  likely  that  we  shall  get 
such  advantage  from  the  heat  in  raising  steam  as 
will  compensate  for  any  disadvantage  that  may  arise 
from  the  coking. 

11.994.  Have  you  any  other  motive  for  trying  it, 
except  an  economical  one  ? — No,  I  cannot  say  that  I 
have,  although  I  should  like  well  enough  to  see  the 
smoke  diminished  in  the  valley. 

11.995.  I  suppose  there  being  no  ironworks  in  the 
valley  the  principal  smoke  in  the  valley  is  due  to  the 
coke  ovens  ? — Entirely,  almost. 

11.996.  I  suppose  that  although  no  complaint  has 
been  made,  some  possible  effect  has  been  produced 
upon  the  woods  and  hedges  of  your  neighbourhood  ? 
— No  doubt  it  has  an  effect  upon  the  vegetation,  but 
in  point  of  fact  there  is  very  little  vegetation  about 
us. 

11.997.  Are  your  coke  works  situated  all  in  one 
place  or  are  they  attached  to  various  collieries  distant 
from  each  other  ? — We  have  them  at  various  places^ — 
we  have  them  in  the  Ely  Valley  and  in  the  Rhondda, 
Init  in  the  Rhondda  we  have  nearly  300  ovens  all 
in  one  place. 

11.998.  And  those  are  against  the  mountain  side  ? 
— No,  in  a  dingle  in  a  hollow,  the  houses  are  on  the 
mountain  side.  I  never  heard  much  complaining  of 
any  bad  effects  upon  their  gardens.  They  keep  very 
nice  o-ardens  with  us.  I  rather  tliink  the  smoke  does 
not  go  to  the  mountain  side ;  it  rather  goes  up  or 
down  the  valley. 

11.999.  Do  you  mean  that  in  a  valley  with  a 
mountain  on  each  side  there  are  usually  only  two 
winds,  one  up  and  the  other  down  ? — That  is  so. 

12.000.  Are  all  the  neighbouring  coke  works 
conducted  upon  the  same  plan  of  open  chimneys 
as  that  which  you  have  described  yourselves  as 
using  ? — Yes,  all  in  the  Rhondda  Valley  are. 

12.001.  Are  yon  aware  of  any  of  them  who  are 
meditating  the  same  alteration  as  you  are  ? — Some 
have  rather  preceded  us  in  that  alteration.    I  think  at 
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Tredegar  they  have  had  them  in  use  for  some  little  A.Hood^Esq. 
time  before.  .   

12.002.  That  is  some  distance  from  you,  is  it  not  ?  3  Maj  18,  7. 
— Yes,  that  is  in  a  different  valley. 

12.003.  At  other  places  have  they  them  in  use  ? — 
I  tiiink  they  have  them  at  Ebbw  Vale  ;  they  have  the 
Coppee  oven  there. 

12.004.  Is  that  an  oven  similar  to  that  to  which  we 
have  been  referring,  which  prevents  the  escape  of 
smoke  and  gas  ? — Yes,  the  gases  are  collected  into 
a  flue  and  then  taken  up  the  chimney. 

12.005.  In  those  cases  have  the  works  been  con- 
verted to  a  more  modern  system,  or  had  some  of  them 
been  made  originally  ? — The  Coppee  ovens  at  Ebbw 
Vale  have  been  constructed  upon  that  principle. 

12.006.  Is  that  the  process  which  you  are  about  to 
adopt  ? — No,  it  is  not  the  Coppee  oven  that  we  are 
constructing. 

12.007.  Have  you  seen  them  in  Mr.  Lowthian 
Bell's  works  in  Durham  ? — I  do  not  think  that  1 
have,  at  least  not  for  a  long  while;  I  have  not  seen 
any  of  his  more  recent  works. 

12.008.  Would  you  have  any  material  difficulty  in 
converting  your  coke  ovens  ? — Yes,  there  would  be 
a  considerable  difficulty  in  converting  the  old  ovens 
into  this  principle. 

12.009.  Ai-e  they  so  situated  back  to  back  that  it 
would  be  difficult  to  convert  them  ? — Yes.  I  believe 
I  have  seen  all  the  different  systems  of  coking.  Coke 
works  are  an  increasing  business. 

12.010.  Have  you  any  objection  to  say  whether  in 
your  opinion,  where  coke  ovens  are  situated  in  a 
country  where  injury  could  be  afflicted,  they  should 
be  required  to  adopt  any  system  by  which  the  escape 
of  gas  and  smoke  would  be  almost  entirely  prevented  ? 
— I  have  not  yet  had  sufficient  experience  to  say 
whether  it  would  not  be  an  injury  to  legislate  upon 
this  subject  or  not.  I  am  afraid  that  there  would  be 
a  little  more  loss  in  coking  from  allowing  the  gases  to 
escape  into  the  flue  instead  of  into  the  open  air. 

12.011.  You  are  probably  aware  that  not  only  has 
almost  everybody  in  the  north  who  is  laying  down  fresh 
ironworks  adopted  that  system,  but  many  are  rapidly 
converting  their  works  into  this  system  from  motives 
of  economy  ? — Yes,  I  am  informed  that  this  is  the 
case ;  but  I  cannot  speak  from  experience. 

12.012.  Have  you  examined  those  works  which  are 
to  be  found  in  South  Wales  -which  adopt  the  close 
system  ? — Yes,  I  have. 

12.013.  Have  you  found  the  people  themselves 
satisfied  with  them  ? — Yes,  they  are,  but  I  do  not 
know  that  they  have  instituted  any  experiment  to 
thoroughly  test  their  utility. 

12.014.  You  are  not  aware  that  there  existed  at  one 
time  an  opinion  that  they  could  not  be  adopted  with- 
out very  great  loss  ? — Yes,  no  doubt,  that  is  the 
prevailing  opinion  in  South  Wales. 

12.015.  In  the  north  it  was  the  opinion  that  they 
conld  not  be  adopted,  but  that  opinion  has  become 
obsolete  now,  and  the  more  enlightened  manufac- 
turers there  are  adopting  this  new  system  ? — Yes,  I 
believe  thereare  a  very  great  number  of  them  adopt- 
ing it  in  the  north. 

12.016.  With  regard  to  new  works,  would  you  con- 
sider that  with  the  present  state  of  knowledge  that 
exists,  the  Commission  would  be  justified  in  advising 
that  no  open  coke  works  should  Ije  permitted  which 
allowed  all  their  smoke  and  gas  to  escape  from  the 
open  mouths  of  the  coke  ovens  ? — I  think  it  would  be 
premature  to  legislate  upon  that  subject  at  the  present 
moment. 

12.017.  What  is  the  state  of  your  trade  just  now ; 
are  you  sharing  in  the  general  depression  ? — Yes,  I 
think  we  have  had  our  full  share  of  it. 

12.018.  Does  your  coke  go  mostly  into  the  iron- 
works or  to  the  locomotives  ? — No,  it  is  not  used  for 
locomotives,  it  is  used  for  ironworks  and  foundries 
throughout  the  whole  country,  from  almost  (he  east 
of  England  to  the  extreme  west,  as  far  as  Pembroke. 
I  am  afraid  that  any  legislation  upon  that  subject 
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A.  Hood,  Esq.  would  rather  have  a  bad  effect  upon  us  at  the  present 
time. 

3  May  1877.        12,0  1  9.  That  is  to  say,  if  the  legislation  went  the 
length  of  enforcing  immediate  conversion  ? — Yes. 

12.020.  But  would  you  conceive  that  the  legislation 
was  wrong  in  principle  which  required  manufactarers 
to  use  the  process  which  was  least  injurious  to  their 
neighbours,  especially  if  it  could  be  shown  that  that 
process  was  not  otherwise  an  economical  one  ? — I 
think  that  would  be  quite  right. 

12.021.  Are  you  the  owner  of  a  parafiin  oil  works 
in  Scotland  ? — Yes,  crude  paraffin  oil. 

12.022.  Have  any  complaints  been  made  as  to  the 
gases  emitted  from  them  ? — There  have. 

12.023.  Have  you  done  anything  to  decrease  those 
vapours? — We  have;  but  in  regard  to  one  portion  of 
our  works,  it  is  very  difficult  ;  and  I  do  not  see  how 
we  can  decrease  the  escape. 

12.024.  Is  the  vapour  injurious  to  vegetation  ? — 
The  chief  thing  complained  of  is  the  vapour  from  the 
burning  shale,  after  the  oil  has  been  extracted  from 
it — the  waste  in  fact.  We  put  it  out  in  heaps,  and  it 
is  difficult  even  if  we  try  to  prevent  it  from  burning, 
and  the  vapours  from  it  are  a  little  annoying. 

12.025.  Are  they  injurious  to  vegetation? — Yes, 
they  are  injurious  to  vegetation. 

12.026.  What  is  the  nature  of  the  vapour  that  is 
emitted  from  those  waste  heaps  ? — It  is  chiefly  the 
burning  of  the  carbonaceous  matter  in  the  sliale  with 
a  little  sulphurous  vapour,  and  perhaps  any  of  the 
oil  that  has  not  been  thoroughly  extracted  in  the 
retorts. 

12.027.  What  is  the  nature  of  the  damage  which 
is  done  ? — It  simply  affects  vegetation  ;  it  blackens 
trees,  and  no  doubt  injures  vegetation  of  every 
description. 

12.028.  Do  the  trees  die? — No;  I  am  not  aware 
of  any  instance  of  trees  absolutely  dying. 

12.029.  Have  yoxi  ever  had  any  actions  brought 
against  you? — No,  but  I  have  had  complaints;  and 
if  you  require  us  entirely  to  prevent  any  nuisance 
from  them,  I  am  afraid  you  would  simply  extinguish 
the  trade. 

12.030.  Could  not  your  waste  heaps  be  so  nianaged 
as  to  avoid  this  spontaneous  combustion  ? — It  is  not 
exactly  spontaneous  combustion  ;  because  the  shale  is 
heated  jjerhaps  to  700°  or  800°  when  it  comes  out 
of  the  retorts,  and  it  is  laid  down  in  a  heap  ;  and  even 
if  you  wet  it,  it  is  apt  to  take  fire,  it  contains  so  much 
caibon. 

12.031.  (Professor  Boscoe.)  You  say  that  the  oil 
that  you  manufacture  from  t!ie  shale  is  crude  ? — Yes; 
we  have  shale  works,  where  we  manufacture  cnide 
paraffin  oil. 

12.032.  [Chairman.)  Has  any  attempt  been  made 
to  prevent  this  emission  of  gas  from  the  waste  heaps  ? 
— Yes ;  I  think  a  neighbour  of  mine  once  attempted 
to  prevent  it  by  dipping  the  shale  into  water.  Ho 
accumulated  a  considerable  quantity  of  it,  but  it 
afterwards  ignited,  and  then  it  was  a  greater  nuisance 
than  if  it  had  been  burnt  when  it  was  taken  out. 

12.033.  How  long  does  it  take  to  burn  out  ? — It 
would  take  about  two  or  three  days  to  burn  out,  but 
then  we  are  producing  it  out  every  day,  and  the  heap 
is  continually  burning. 

12.034.  You  say  that  no  method  exists  for  remedy- 
ing it  ? — I  am  not  aware  that  any  method  has  ever 
been  tried. 

12.035.  Would  you  wish  to  make  any  other  state- 
ment about  it  ? — No,  unless  you  wish  to  ask  me  any 
further  questions. 

12.036.  (Mr.  Wilbraham  Egertoii.)  Is  the  smoke 
which  comes  from  those  waste  heaps  like  the  smoke 
that  comes  from  the  coke  ovens  ? — Yes,  it  would  be 
very  nearly  the  same,  I  think. 

12.037.  There  is  a  great  waste  then  of  carbon- 


aceous matter,  as  you  call  it,  in  that  way  ? — No 
doubt. 

12.038.  I  understand  that  you  think  it  would  be 
hard  if  the  Legislature  at  the  present  moment  were  to 
enforce  the  adoption  of  the  best  possible  means  with 
regard  to  converting  those  coke  ovens  into  flues, 
similar  to  those  used  by  Mr.  Lowthian  Bell  ? — Yes ; 
I  think  it  would  be  hard  for  the  Legislature  t 
enforce  the  alteration  of  any  of  those  ovens. 

12.039.  Do  you  think  it  would  be  reasonable  to 
say  that  within  a  certain  time  all  coke  ovens  shall  be 
converted  ? — T  think  it  would  be  premature  to  say 
that  in  the  pr(>sent  state  of  our  knowledge. 

12.040.  I  suppose  in  your  district  it  is  a  wild 
mountain  valley,  with  no  agricultural  operations 
curried  on  in  the  valley  at  all  ? — Agriculture  is  rather 
at  a  discount  in  our  valley. 

12.041.  Therefore  your  case  is  rather  an  exceptional 
case,  because  there  is  no  complaining  party  ? — No, 
there  is  not  likely  to  be  any  complaining  party  in  our 
valley. 

12.042.  It  would  be  like  the  copper  works  at 
Swansea,  where  everybody  agrees  in  the  continuance 
of  the  nuisance  ? — Very  likel3^ 

12.043.  (Professor  Williamson.')  With  regard  to 
the  utilization  of  gases  in  your  coke  furnace,  you  are 
no  doubt  aware  that  it  is  alleged  that  considerable 
saving  of  expense  arises  from  using  the  gases  which 
pass  out  of  the  ovens  for  other  heating  purposes ;  have 
you  had  occasion  to  entertain  this  question  and  to 
consider  it  accurately  ? — No,  I  have  not  had  occasion 
to  go  into  it  accurately  and  scientifically ;  experi- 
mentally, I  hope  that  I  shall  very  soon  have  an 
opportunity  of  going  into  it. 

12.044.  Do  you  intend  to  put  up  such  an  arrange- 
ment ? — ^I  think  all  our  arrangements  are  nearly 
completed  ;  we  have  only  now  to  carry  the  flue  into 
the  boilers,  and  in  a  very  short  time  we  shall  be  able 
to  test  it  thoroughly. 

12.045.  You  are  trying  it  on  a  small  scale  ? — It  is 
not  a  very  small  scale  ;  we  shall  have  probably  100 
ovens  upon  that  principle  already  constructed. 

12.046.  With  regard  to  the  sliale,  do  you  construct 
your  retorts  horizontally  or  vertically?  —  Hori- 
zontally. 

12.047.  Are  you  aware  that  at  the  Batligate 
Works  and  some  others  in  Scotland  tliey  use  vertical 
retorts  closed,  with  water  at  the  bottom  ? — Yes. 

12.048.  So  that  the  distilled  shale  is  immersed  in 
water  before  it  comes  out,  and  the  heaps  are  not  so 
liable  to  combustion,  although  I  have  known  them 
burn  ? — Yes,  sometimes  they  burn. 

12.049.  Do  )ou  know  that  to  be  the  case  ? — Yes, 
I  know  that  some  of  the  heaps  are  not  burned  at 
Bathgate,  but  some  of  them  burn  elsewhere  ;  there 
is  not  nearly  so  much  carbon  in  their  shale  as  in  ours. 

12.050.  At  the  Bathgate  Works  and  the  West 
Calder  Works  and  some  other  works  I  have  not  known 
of  any  combustion,  do  you  know  of  its  having  arisen 
there  ? — No,  and  that  arises  from  this  fact,  that  there 
is  very  little  carbon  in  their  shale. 

12.051.  Then  it  is  thoroughly  wetted  before  it 
comes  out,  first  of  all  in  the  vertical  retorts  ? — Yes. 

12.052.  And  they  do  not  put  it  out  hot? — No. 

12.053.  Do  they  do  that  because  they  consider  that 
they  get  much  more  and  a  much  better  oil  from  it,  as 
well  as  prevent  combustion  to  a  great  degree? — That 
is  a  point  upon  which  Messrs.  Young  and  Company 
are  not  agreed,  with  regard  to  whether  the  vertical  or 
horizontal  retorts  are  the  most  economical ;  in  fact  it 
is  a  point  very  much  disputed  in  Scotland.  I  have 
elected  to  use  the  horizontal  retorts.  But  in  some: 
instances  where  the  shale  has  been  thoroughly  wetted 
from  the  horizontal  retorts,  as  well  Avetted  as  from 
the  vertical  retorts,  it  has  taken  fire  after  lying  for 
some  time  in  a  heap. 


The  witness  withdrew. 
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12.054.  {Chairman.)  You  are  the  manager  of  the 
copper  works  of  Messrs.  Nevill,  Druce,  and  Company  ? 
—Yes. 

12.055.  They   carry  on  business  at  Llanelly,  in 
Carmarthenshire  ? — They  do. 

12.056.  Are  their  works  situated  near  the  water's 
edge  ? — Close  to  the  water's  edge. 

12.057.  Have  those  works  been  long  established  ? — 
Fully  70  years. 

12.058.  I  suppose  they  have    not  recently  been 
enlarged  ? — Not  since  1862. 

12.059.  What  do  you  do  with  the  smoke  which 
proceeds  from  them  ? — We  send  all  our  smoke  through 
very  high  chimneys. 

12.060.  Why  did  you  adopt  those  high  chimneys  ? 
— First  of  all,  in  order  to  avoid  the  damage  done  to 
the  land ;  that  was  one  consideration,  and  an  impor- 
tant consideration. 

12.061.  Have  actions  ever  been  brought  against 
you  for  damage  done  ?• — -Prior  to  the  erection  of  a 
second  large  chimney  in  1862,  no  action  was  brought ; 
but  we  had  very  serious  complaints  from  time  to  time, 
but  complaints  which  we  were  able  to  deal  with 
without  going  to  law,  and  which  did  not  cost  us  much. 

12.062.  What  was  the  nature  of  those  complaints  ? 
— That  the  smoke  burnt  up  the  ci'ops. 

12.063.  Was  there  injury  to  the  cattle  at  all  ? — 
Occasionally,  but  not  so  frequently  as  the  coniphiint 
as  to  the  burning  up  of  the  crops. 

12.064.  When  injury  to  cattle  was  alleged,  what 
was  the  nature  of  the  injury  ? — It  was  said  that  they 
fell  off  in  condition  considerably  ;  but  there  was 
always  great  difficulty  in  arriving'  at  the  causes. 

12.065.  To  what  causes  do  you  attribute  the  injury 
to  them  ? — There  is  no  doubt  that  prior  to  1862  some 
injury  was  done  by  the  smoke. 

12.066.  Since  1862  have  you  had  any  complaints  ? 
— We  have  had  one  complaint  since  1862,  but  no 
complaint  for  many  years  past,  and  that  one  complaint 
was  proved  to  be  quite  unfounded. 

12.067.  Y'ou  paid  nothing  in  consequence? — No; 
on  the  contrary,  the  complainant,  in  a  measure,  begged 
our  pardon;  he  withdrew  entirely,  and  for  many 
years  past  we  have  had  no  complaint  at  all. 

12.068.  Will  you  state  what  has  been  the  effect  of 
the  high  chimney  in  reducing  the  smoke  ? — In  con- 
nexion with  our  high  chimney  we  have  made  some 
very  large  conduits  or  culverts,  at  a  considerable  cost, 
say  of  7,000/.  to  8,000/. ;  and  close  to  the  works,  as 
may  naturally  be  expected,  the  vegetation  has  im- 
proved very  considerably.  Other  parties  grow 
immediately  outside  our  works  crops  of  vegetables 
and  corn,  and  also  some  of  our  men  cultivate  what 
may  be  called  gardens  inside  the  walls. 

12.069.  Are  those  never  subject  to  any  sudden 
visitation  of  smoke  which  is  injurious  to  them  ? — We 
have  not  known  such  a  thing  for  some  time. 

12.070.  In  addition  to  the  use  of  this  high  chimney, 
do  you  do  anything  for  condensing  the  vapour  ? — No  ; 
we  do  nothing  except  as  regards  these  large  culverts, 
where  the  copper  dust  and  very  nearly  all  the 
arsenious  fumes  are  condensed. 

12.071.  Do  you  think  that  that  has  had  the  effect 
of  reducing  a  considerable  amount  of  the  noxious 
vapour  which  would  otherwise  escape,  as  well  as  of 
diluting  it? — I  think  as  far  as  we  can  say,  without 
practically  testing  it  from  the  head  of  our  large 
chimney,  that  the  density  of  the  smoke  has  consider- 
ably diminished. 

12.072.  That  being  the  case,  are  you  anxious  that 
there  should  be  legislation  affecting  you  ? — Speaking 
practically,  I  think  the  means  that  we  have  adopted 
would  benefit  the  neighbourhood  very  much  more 
than  any  other  means  known — than  the  means  taken 
for  condensing  the  smoke  at  St.  Helens  and  other 
places. 

12.073.  I  suppose  you  have  adopted  the  high 
chimney  because  your  works  are  situated  in  a  flat 

3  O 


Ivans  examined.  .  Mr.  W.  Evans. 

country.' — Yes,  they  are  situated' in  a  flat  counti-y  3  May  1877 
and  no  doubt  that  was  one  reason.   

12.074.  Do  you  think  that  the  adoption  of  a  high 
chimney  in  a  valley  would  be  equally  advantageous  ? 
— No,  I  think  not,  unless  the  chimney  were  placed  on 
the  top  of  a  mountain. 

12.075.  Have  you  ever  attempted  to  utilise  the 
acid  ? — Not  at  all  ;  we  have  made  no  attempt  to 
utilise  it. 

12.076.  Why  have  you  not  done  so  ? — We  have 
always  believed — independently,  of  the  first  outlay, 
which  would  be  enormous,  and  which  would  cripple 
many  small  works  in  Swansea  should  they  be  forced 
to  adopt  it, — it  would  also  be  a  serious  annual  loss, 
as  the  outlet  of  acid  now  in  our  part  of  the  country 
is  very  limited  indeed. 

12.077.  To  what  do  you  attribute  the  fact  of  your 
being  unable  at  Llanelly  and  Swansea  to  dispose  of 
the  acid  as  advantageously  as  it  can  be  done  in  other 
parts  ? — As  far  as  I  can  find  out  the  only  outlet  for 
acid  in  our  neighbourhood  is  in  the  tin  works,  where 
they  require  acid  of  great  purity. 

12.078.  If  you  v/ere  to  send  it  out  of  your  country 
I  suppose  the  cost  of  conveyance  would  very  much 
diminish  the  possible  amount  of  margin  of  profit? — 
The  cost  of  conveyance  would  practically  prohibit  us 
from  dealing  with  the  substance  at  all. 

12.079.  Have  copper  works  in  your  part  of  the 
country  being  increasing  or  decreasing  ? — Decreasing. 
I  may  say  that  although  we  increased  the  number  of 
our  furnaces  in  1862,  since  that  period  we  have  pulled 
down  no  less  than  16  or  17,  and  that  number  ^railed 
down  is  greatly  in  excess  of  the  number  built  in  1862. 

12.080.  What  is  your  proportionate  make  now  as 
compared  with  past  years  ?— Not  taking  the  processes 
into  account,  but  taking  the  quantity  of  ore  smelted, 
I  find  that  in  the  eight  years  ending  1868  as  compared 
with  the  eight  years  ending  1876,  the  quantity 
smelted  was  fully  one-third  less  in  the  latter  period 
than  in  the  preceding  period. 

12.081.  Have  you  substituted  any  other  metallic 
trade  for  the  trade  of  copper  making  ? — No. 

12.082.  You  consider,  taking  into  view  your  position 
and  circumstances,  that  the  mode  you  have  adopted  is 
the  best  for  the  neighbourhood  ? — So  far  as  I  know 
of  any  other  method  for  the  present. 

12.083.  Is  there  any  quantity  of  land  which  hns 
been  permanently  injured  in  the  neighbourhood  of 
Llanelly  as  there  is  in  the  neighbourhood  of  Swansea  ? 
— No.  I  may  say  that  prior  to  the  construction  of  our 
last  large  stack,  we  were  in  fact  obliged  to  hold  some 
farms  ourselves,  but  since  the  last  large  chimney  has 
been  built  with  these  very  large  flues  we  have  given 
the  farms  up. 

12.084.  Are  they  held  by  tenants,  and  are  the 
rents  as  high  as  they  would  be  if  the  works  were  not 
there  ?  —  Fully  as  high,  as  far  as  I  understand  the 
matter. 

12.085.  Do  you  wish  to  add  anything  to  your  evi- 
dence ? — I  would  remark  in  addition  to  the  evidence 
which  Mr.  Vivian  gave  yesterday,  under  the  question 
of  the  evil  being  transported  to  a  farther  distance, 
that  on  the  side  where  no  water  intercepts  the  smoke, 
they  cannot  find  any  evidence  at  all  of  any  damage 
being  done  at  a  distance.  The  smoke  is  carried  so 
high,  and  becomes  so  diluted  that  it  is  virtually  harm- 
less. I  would  beg  to  be  allowed  to  say  that  I  am 
satisfied  that  the  efl'ect  of  any  sweeping  measure,  forcing 
the  copper  trade  to  adopt  the  Gerstenhofer  or  any 
other  plan  now  known,  would  prove  very  disastrous 
huleed.  Further  than  that,  it  is  probable  that  in  a 
shoi't  time  some  much  more  advantageous  scheme  may 
be  found  ;  but  the  plans  at  present  known  are  exactly, 
I  think,  what  Mr.  Grenfell  stated  to  be  the  case, — you 
would  merely  scotch  the  snake  and  would  not  kill 
him. 

12.086.  You  think  that  you  take  the  best  practical 
means  for  preventing  mischief? — I  think  there  are  no 
means  known  to  prevent  it  more  practical  than  ours. 
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Mr,  W.Evans.  12,087.  Supposing,  as  is  the  fact,  that  it  is  iiiopos- 
sible  to  compel  mannfacturers  to  adopt  any  particular 
scheme,  what  mischief  could  possibly  result  from  re- 
quiring them  to  adopt  the  best  practicable  means, 
leaving  to  each  work  to  adopt  such  means  as  they 
thought  best ;  as  for  instance,  you  say  you  hav^e  already 
adopted  the  best  practicable  means  ? — I  presume  that 
the  answer  would  be  from  each  works,  that  the  best 
practicable  means  which  could  be  adopted  have  been 
adopted  ;  because  in  the  vale  of  Swansea  it  would  be 
extremely  difficult  to  compel  them  to  build  high 
chimneys. 

12.088.  Supposing  they  were  enabled  to  establish 
that  they  had  done  so,  they  would  be  held  harmless  ? — 
I  am  not  satisfied  that  they  would  be  quite  as  harmless 
as  if  the  works  were  more  isolated,  as  in  the  case  of 
our  works. 

12.089.  So  that  they  would  go  harmless  as  far  as 
the  effect  of  legislation  upon  them  was  concerned? — 
That  is  a  question  which  I  cannot  answer. 

12.090.  (Mr.  Stevenson.)  I  think  you  say  you  found 
that  the  adoption  of  very  large  flues  has  been  a  very 
great  improvement  in  the  way  of  diminishing  the 
damage  to  the  surrounding  country  ? — Combined  with 
the  high  chimneys. 

12.091.  That  which  you  catch  in  those  flues  would 
otherwise  have  gone  abroad  over  the  country  ? — Yes. 
When  we  work  arsenical  ore,  we  catch  a  good  deal 
of  arsenous  acid.  In  the  other  portions  there  is  a 
great  deal  of  copper  dust  deposited,  principally  in  the 
shape  of  sulphate. 


12.092.  Has  the  other  improvement  pa*d  for  itself 
in  recovering  the  copper  ? — To  a  certain  extent,  no 
doubt  it  has. 

12.093.  Can  you  turn  to  account  the  arsenic  which 
you  recover  in  that  way  ? — We  have  on  one  occasion 
in  the  last  few  years.  We  sold  a  portion  at  that 
period. 

12.094.  What  hinders  you  selling  the  arsenic  at  all 
times  ? — We  do  not  get  it  in  a  sufBcieutly  rich  form. 
It  is  contaminated  with  copper  dust  and  other  things. 

12.095.  Do  we  understand  that  you  look  forward 
to  some  time  in  the  future  when  a  complete  plan  may- 
be devised  of  condensing  all  the  sulphurous  acid  ?^ — It 
seems  to  be  quite  possible,  although  it  is  not  known  at 
present. 

12.096.  Is  it  in  the  direction  of  turning  all  the 
sulphur  into  sulphuric  acid  that  you  hope  for  better 
methods  in  the  future  ? — I  expect  that  some  of  our 
chemists  may  be  able  to  find  such  a  method  ;  it  is  not 
known  at  present. 

12.097.  Then  the  result  would  be  that  you  Avould 
have  an  additional  quantity  of  sulphuric  acid  in  those 
copper  works  ? — That  would  be  the  result  if  a  proper 
scheme  were  found. 

12.098.  To  what  purpose  do  you  look  forward  to 
its  being  applied  ? — That  is  the  difficulty,  and  a  very 
great  difficulty  it  is. 

12.099.  Is  it  in  two  directions,  making  more  sul- 
phuric acid  and  finding  also  a  better  outlet  for  it,  that 
you  look  for  its  improvement  in  the  future  ? — Yes, 
those  would  be  the  two  directions. 


The  witness  withdrew. 


Adjourned  to  Thursday  next  at  11  o'clock. 
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Present  : 

The  Right  Hon.  LORD  ABERDARE  in  the  Chair. 


The  Right  Hon.  Earl  Percy,  M.P. 
The  Right  Hon.  Viscount  Midleton 
The  Hon 

J.  C.  Stevenson,  Esq.,  M.P 


WiLBRAHAM  EgERTON,  M.P. 


F.  A.  Abel,,  C.B.,  Esq.,  F.R.S. 
H.  E.  RoscoE,  Esq.,  F.R.S. 
A.  W.  Williamson,  Esq.,  F.R.S. 
Gerald  A.  R.  Fitzgerald,  Esq.,  Secretary. 


Dr. 

E.  A.  Smith. 


Dr.  R.  Angus  Smith  further  examined. 


_!   12,100.  (Chairman.)  Before  going  to  the  general 

10  May  1877.    subject  I  wish  you  to  explain  to  the  Commission  how 

  it  comes  that  you  considered  that  the  vapours  arising 

from  alkali  waste  were  not  within  the  jurisdiction  of 
the  inspectors  ?  —  I  do  not  know  that  I  was  quite 
certain  upon  the  subject,  but  in  any  case  I  considered 
that  in  the  first  place  the  waste  heaps  were  put 
outside  the  alkali  works,  and  that  caused  what  might 
be  considered  perhaps  a  question  in  law.  However,  I 
did  not  think  that  the  chief  point.  The  waste  heaps 
of  various  works  were  put  down  together,  and  it  was 
difficult  to  deal  with  individuals  in  the  matter,  and 
seeing  this  I  began  by  dealing  with  two  bodies,  boards 
of  health,  one  at  Widnes  and  the  other  at  St.  Helen's. 
I  had  some  communication  with  the  one  at  Widnes,  and 
they  proposed  a  plan  of  dealing  with  the  waste  heaps  ; 
that  plan  I  considered  very  inefficient,  and  about  that 
time  this  Commission  was  about  to  be  formed,  and 
seeing  the  many  difficulties  arising  from  the  question, 
I  thought  it  better  to  wait  a  little  and  study  the 
matter  more  fully.  The  correspondence  with  the 
Widnes  board  is  not  finished,  and  it  is  left  to  be 
taken  up  as  soon  as  I  see  my  way. 

12.101.  You  advised,  I  think,  the  Government  when 
the  Act  of  1874  was  passed  ? — Yes. 

12.102.  Was  it  in  your  mind  then  to  include  alkali 
waste  or  not  ? — No,  it  was  not  in  my  mind  then  to 
include  alkali  waste  if  it  was  at  a  distance  from  the 
woi'ks. 

12.103.  You  were  well  aware  that  a  very  large 
proportion  of  the  complaints  arose  from  the  vapoui  s 


emitted  from  those  wastes  ? — I  was  aware  that  com- 
plaints arose,  but  I  had  the  same  difficulties  then  as  I 
have  now,  and  when  I  say  that  it  was  not  m  my 
mind,  I  must  put  it  in  this  form.  My  first  advice 
was  that  the  Alkali  Act  should  be  extended  very 
much  beyond  that  to  which  it  was  extended,  and 
the  waste  heaps  would  have  been  taken  in.  How- 
ever, it  was  thought  not  advisable  to  extend  the 
Act  so  far,  but  only  to  extend  it  to  certain  gases 
which  were  emitted  from  the  alkali  works.  In  that 
case,  finding  that  the  whole  thing  was  connected, 
my  second  idea  was  not  to  include  the  Avaste  heaps 
at  a  distance  from  the  works.  At  the  same  time 
I  admit  that  it  was  not  put  in  very  explicitly, 
and  I  kept  the  view  of  it  afterwards  which  I  have 
just  explained.  Taking  that  view  of  it,  however,  it 
might  be  asked  why  I  began  a  correspondence  with 
the  board  at  Widnes.  ]  simply  began  it  because  I 
saw  that  the  question  was  pressing,  and,  whether  the 
Act  allowed  it  or  not,  it  ought  to  be  urged  forward, 
and  if  there  was  any  stoppage  caused  by  the  law,  we 
should  find  out  what  the  nature  of  that  stoppage  was, 
and  I  should  press  it  forward  until  it  was  determined. 

12.104.  Is  it  your  opinion  that,  if  any  further  legis- 
lation is  required,  the  question  as  to  the  inspection  of 
suphuretted  hydrogen  proceeding  from  waste  heaps 
should  be  distinctly  included  ? — Yes,  certainly,  now 
it  would  come  within  the  larger  scheme  which  I  had 
developed  before. 

12.105.  I  believe  you  have  had  an  opportunity  of 
seeing  the  evidence  which  has  been  given  to  the  Com- 
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mission  ? — I  believe  I  have  read  it  all  except  perhaps 
that  on  one  or  two  days,  which  I  think  I  may  have 
missed. 

12.106.  Having  done  so,  is  it  your  opinion  that  any 
further  legislation  is  required  ? — It  certainly  is  my 
opinion  that  the  Act  should  be  very  much  extended. 

12.107.  There  are  two  methods  of  extending  it  ;  one 
is  increasing  its  stringency  with  respect  to  existing 
works,  and  the  other  is  the  application  of  it  within 
just  limits  to  works  not  yet  included  in  legislation. 
Will  you  separate  these  two  points,  and  deal  first  with 
the  first  one  ? — With  regard  to  the  increased  stringency, 
and  with  regard  to  works  at  present  included  within 
legislation,  in  order  to  come  to  this  point,  I  must  give 
my  opinion  as  it  was  some  time  ago,  and  my  opinion 
at  present.  It  was  my  idea  that  the  Act  should  be 
made  stricter  in  certain  directions,  and  I  have  given 
in  one  of  my  reports  my  belief  that  the  Act  of  1874 
ought  to  be  made  gradually  more  and  more  strict  as 
the  trade  could  bear  it.  I  made  a  proposition  to  the 
trade,  which,  however,  they  thought  could  not  be 
carried  out;  they  believed  that  it  was  quite  impos- 
sible for  them  to  endure  another  epoch  of  repression,  the 
Act  of  1874  having  cost  them  such  a  very  large  amount 
of  money.  I  therefore  gave  up  the  idea  of  promoting 
anything  immediately  in  that  direction,  but  in  order 
to  avoid  the  difficulty  which  there  always  is  of  obtain- 
ing a  now  Act  of  Parliament,  and  also  the  difficulty  of 
discussing  such  subjects  in  Parliament,  I  proposed  that 
there  should  be  power  given  to  the  Local  Government 
Board  to  continue  this  idea  of  the  increase,  by  pres- 
sure upon  the  alkali  makers  from  time  to  time.  After 
the  board  had  carefully  discussed  the  matter  with  the 
representatives  of  the  trade,  they  would  consider  the 
matter  both  as  to  the  importance  to  the  country  and 
to  the  trade  itself. 

12.108.  How  would  you  propose  that  that  discus- 
sion, as  between  the  trade  and  the  Local  Government 
Board,  should  be  carried  on  ? — I  am  supposing  that 
from  time  to  time  the  inspector  woidd  see  his  way  or 
think  he  saw  that  it  was  possible  to  increase  consider- 
ably the  stringency  of  the  Act,  and  he  would  then 
propose  this  to  the  board,  and  if  the  board  considered 
that  his  reasons  were  sufficient  they  would  call  a 
meeting  of  the  trade,  or  they  would  allow  themselves 
to  receive  a  deputation  from  the  trade,  and  the  trade 
would  then  probably  argue  the  matter  and  deal  with 
the  matter  as  they  have  in  other  cases,  and  yield,  or 
perhaps  they  would  ejideavour  to  convince  the  board 
that  the  stringency  was  too  gre.at.  If,  however,  the 
board  made  out  its  case  well,  I  have  no  doubt  that  the 
trade  iiltimately  would  agree  to  the  point,  and  then 
another  step  would  be  taken,  and  that  step  would  be 
carried  out  by  a  Provisional  Order.  That  seemed  to 
me  a  ready  mode  of  enabling  the  country  to  obtain 
the  advantage  of  every  invention  as  it  came  forward 
rapidly,  and  without  waiting  for  10  or  12  years  for  a 
new  Act  of  Parliament. 

12.109.  Are  you  yourself  of  opinion  that  if  such  a 
recommendation  were  made,  the  President  of  the  Local 
Government  Board  might  immediately  afterwards  call 
upon  the  manufacturers  to  apply  more  stringent 
methods  of  reducing  the  emission  of  noxious  vapours  ? 
• — In  the  first  place  I  have  not  talked  with  the  Presi- 
dent upon  the  subject. 

12.110.  What  I  meau  is,  would  you  be  prepared  to 
advise  the  President  to  call  the  trade  together  for  the 
purpose  of  submitting  to  them  these  proposals  ? — In 
the  first  proposal  that  I  made  to  the  trade  I  said  that 
no  change  should  be  insisted  upon  for,  say,  two  or, 
perhaps,  three  years.  They  gave  me,  however,  reasons 
for  believing  that  the  inventions  which  they  now 
discussed  might  not  be  in  good  order  in  the  space  of 
two  years,  and,  therefore,  I  thought  it  was  well  not 
to  advise  anything  like  prospective  legislation,  but  it 
might  be  agreed  at  the  present  moment  that  no  change 
should  be  made  under  two  years. 

1 2. 1 1 1 .  What  I  ask  you  is  this,  would  you  be  pre- 
pared now  to  submit  to  the  Local  Government  Board 
that  there  were  points  in  which  the  legislation  of  1 874 
might  be  improved  and  extended  with  regard  to  tlie 
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existing  objects  of  legislation  ?  —  Certainly  ;  I  am  jjr. 
quite  satisfied  that  there  are  great-  improvements  to    H-  A.  Smith. 
be  made,  — — 

12.112.  What  are  they  ? — The  question  was  whether  ^'-^y  1877. 
they  should  be  insisted  upon  at  the  present  moment.  ' 

I  am  not  prepared  with  any  point  which  I  should  say 
ought  to  be  insisted  upon  instantly. 

12.113.  None  whatever  ? — When  1  say  none  what- 
ever, Jione  upon  the  great  facts  of  the  case,  that  is  to 
say,  on  the  amount  of  sulphuric  acid,  or  muriatic  acid, 
or  chlorine  coming  from  any  of  the  present  works.  I 
think  that  they  ought  to  be  allowed  perhaps  a  couple 
of  years  for  that  improvement. 

12.114.  You  consider  then  that  you  are  in  a  position 
to  advise  this  much,  that  such  advances  in  knowledge 
had  been  made,  that,  provided  sufficient  time  were 
given,  the  works  should  be  compelled  in  one  way  or 
another  to  produce  results  eqiiivalent  to  those  advances 
in  knowledge  ?  —  Yes,  certainly  ;  that  is  quite  my 
opinion. 

12.115.  In  your  original  examination,  at  question 
297,  you  were  asked,  ■'  Are  you  able  to  give  us  a 
"  number  representing  the  limits  under  which  you 
"  would  propose  to  legislate  for  the  escape  of  sul- 
"  phuric  acid  ?"  and  you  replied,  "  I  should  be  inclined 
"  at  present  to  go  down  to  half  a  grain  per  cubic  foot 
"  from  the  exit  of  the  chimneys.  That  is  an  ex- 
"  tremely  small  amount,  but  I  think  a  practicable 
"  amount." — That  was  intended  for  chambers,  not 
chimneys. 

12.116.  Do  you  now  adhere  to  that  opinion? — Yes  ; 
i  adhere  to  that  opinion  quite. 

12.117.  And  will  you  be  good  enough  to  look  at  the 
next  question  298,  where  you  were  asked,  "  Whether 
"  the  escape  of  nitric  acid  or  other  noxious  oxides  of 
"  nitrogen  is  large  ?"  and  you  said,  "  It  is  worth 
"  attending  to,  at  any  rate,  and  I  should  be  inclined 
"  to  give  a  limit  to  that  which  would  be  very  much 
"  less  per  cubic  foot  escaping  from  a  chamber  ;  it 
"  might  probably  be  less  than  •  1  of  a  grain  per  cubic 
"  foot." — I  think  that  is  quile  enough. 

12.118.  Leaving  that  subject  we  will  come  now  to 
the  question  of  the  administration  of  the  Act.  It  is 
unnecessaiy  to  repeat  the  arguments  by  which  you 
then  enforced  the  policy  which  you  have  pursued ; 
but  are  you  of  opinion  now  that  the  time  has  come  when 
the  principles  of  administration  might  be  somewhat 
severer  than  they  hitherto  have  been  ? — My  opinion 
is  almost  exactly  as  it  was  some  years  ago,  that  the 
moment  that  we  can  obtain  the  proper  apparatus  the 
law  should  be  carried  out  with  its  utmost  I'igidity, 
and  I  should  have  been  inclined  to  think,  and  I  may 
say  that  I  do  think,  that  the  time  has  come  when  it 
might  be  carried  out,  but  my  reason  for  saying  that 
I  was  not  inclined  to  advise  that  was  because  I 
yielded  to  the  strong  opinion  of  the  trade.  They  see 
reasons  Avhich  are  very  powerful  to  them,  probably, 
but  which  we  cannot  see  quite  as  well  as  they  can. 

12.119.  We  have  had  a  good  deal  of  evidence,  not 
only  from  the  inspectors,  but  from  the  manufacturers 
themselves,  and  from  persons  whose  duty  it  was  to 
watch  the  proceedings  of  the  manufacturers,  that  the 
law  was  very  unequally  observed,  and  that  there 
were  offenders  who  might  almost  be  called  habitual 
offenders  against  the  Act,  against  whom  the  law  was 
hardly  enforced  with  sufiBcient  stringency  ? — I  have 
observed  evidence  of  that  kind,  and  I  must  contradict 
the  whole  of  that  evidence.  I  am  not  aware  of  any 
inequality. 

12.120.  Pray  understand  my  question.  I  am  not  at 
all  imputing  any  inequality  of  action  or  any  un- 
fairness or  partiality  on  the  part  of  the  inspectors, 
but  I  say  that  as  among  the  manufacturers  themselves 
the  law  is  carri(id  out  in  a  very  different  manner ; 
Avhilst  some  carry  it  out  to  the  utmost  limit  and  with 
the  utmost  care,  others  almost  habitually  disregard  it, 
or  at  any  rate  disregard  it  when  they  have  reason  to 
think  that  the  eye  of  the  inspector  is  not  upon  them  ? 
— There  are  some  who  carry  out  the  Act  very  rigidly, 
and  who  are  never  found  wrong,  and  there  are  others 
who  are  always  within  the  limit,  and  can  scarcely  be 
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Dr.  quite  certain  whether  they  are  right  or  wrong.  Some 
B.  A.  Smith,        ^^^^  larfesi  works  in  the  kingdom  are  about  that  ; 

~ — :„„  they  keep'to  the  extreme  Hmit  ;  tliey  keep  within  the 
10  May  1877.  ^^^^  There  are  otliers  who  are  occasional  offenders, 
more  or  less,  somewhat  beyond  the  point  of  -2  or  -i-th  of 
a  graip,  but  everyone  occasionally,  or  at  least  almost 
everyone,  allows  a  little  beyond  that.  I  observe,  for 
example,  in  some  of  the  evidence  given  by  Mr.  Cross 
that  at  one  time  there  were  a  number  of  works  making 
muriatic  acid  without  any  water  to  condense,  and  he 
said  that  he  was  very  well  aware  of  the  fact  on 
account  of  his  connexion  with  waterworks.  Of  course 
it  is  quite  possible  that  Mr.  Cross  may  have  had  more 
minute  and  rapid  information  than  the  inspector  could 
have,  and  I  shall  not  contradict  liis  evidence,  although 
in  spirit  I  must  say  something  very  different.  He 
did  not,  for  example,  add  in  his  evidence  what  were 
the  works,  to  which  1  suppose  he  referred.  There 
were  two  against  which  actions  were  brought  and 
fines  imposed  ;  one  of  them  was  very  weak  and  was 
helped  to  its  death,  I  believe,  by  one  of  the  actions. 
Another  work  of  the  kind  was  repeatedly  stopped 
by  the  inspector  without  an  action,  and  1  might 
almost  say  it  was  worried  to  death,  at  least  that  those 
frequent  stoppages  assisted  its  giving  up.  I  suppose 
that  that  was  one  of  the  works  referred  to  at,  Widnes 
as  having  been  going  on  without  water. 

12.121.  Mr.  Cross  stated  in  answer  to  question 
6118,  "I  am  quite  certain  that  if  I  had  been  an  in- 
«  spector  in  the  years  1872,  1873,  and  1874,  T  could 
"  many  times  have  gone  to  those  works  and  have 
"  pulled  them  up  under  the  Alkali  Acts  without  any 
"  doubt  whatever."— Of  course  he  can  only  give  his 
opinion  ;  he  is  there  very  often,  I  suppose  every  day, 
but  he  does  not  measure  tlie  gas  as  we  measure  it  ;  lie 
judges  by  his  senses. 

12.122.  Mr.  Cross  made  that  statement  in  support 
of  an  argument  for  a  considerable  multiplication  of 
inspectors  ;  so  as  to  enable  an  inspector  to  reside  at 
every  considerable  centre  of  manufactures  ? — That 
was  an  early  idea  of  mine  which  I  proposed  to  the 
Board  of  Trade  at  the  beginning,  but  they  were  un- 
willing to  allow  it,  and  I  am  not  sorry,  because  I  think 
since  then  that  close  constant  inspection  is  not  the 
best  class.  We  have  seen  it  carried  out  to  a  very 
great  extent  by  the  smoke  inspectors,  and  it  has  been 
a  remarkable  failure  over  the  most  of  the  kingdom. 

12.123.  The  smoke  inspectors  are  generally  local 
inspectors  receiving  their  instructions  from  the  local 
authorities,  but  the  position  of  a  Government  inspector 
is  more  independent  and  determined,  is  it  not  ? — It  is 
true ;  but  it  would  be  very  difficult  to  have  a  large 
number  of  well-paid  Government  inspectors,  and  I 
think  if  there  were  very  many  they  would  certainly 
require  to  be  paid  at  a  much  smaller  rate. 

12.124.  Assuming  the  difficulty  as  to  payment  to  be 
got  over,  would  you  think  any  advantage  would  arise 
from  an  increase  of  the  number  of  inspectors  ? — I 
think  Mr.  Fletcher  at  least  ought  to  have  one  assistant 
inspector,  whether  more  or  not  I  am  not  prepared  to 
say  at  this  moment. 

12.125.  That  is  having  regard,  I  presume,  to  his 
existing  work  ?—  Yes  ;  and  there  ought  to  be  another 
at  Newcastle.  I  should  say  that  I  look  for  improve- 
ment not  so  much  to  inspection  as  to  the  raising  of 
the  standard  and  to  invention.  If  we  look  for  im- 
provement only  by  inspection  it  will  be  a  kind  of 
improvement  that  will  not  be  carried  out  when  the 
inspector  leaves,  and  it  will  be  altogether  an  inferior 
kind  of  advance  in  my  opinion. 

12.126.  Agreeing  entirely  with  your  policy  Avith 
respect  to  manufacturers  who  are  desirous  of  doing 
their  best,  there  are  black  sheep  in  every  trade,  and 
the  work  of  the  inspector  in  your  department  is  rather 
to  bring  up  the  worst  to  the  level  of  the  best  by  harsh 
means,  if  necessary,  is  it  not  ?— Thei-e  is  certainly 
truth  in  that,  but  it  is  also  to  bring  them  up  to  intro- 
ducing good  and  effective  apparatus. 

12.127.  That  is  done  by  the  better  works,  but  in 
the  first  place  there  arc  many  works  that  are  slow  to 
introduce  this  better  apparatus,  and  there  are  men,  many 


of  them,  that  having  apparatus,  which,  if  properly 
used,  would  be  effective  for  the  purpose,  do  not  make 
a  proper  use  of  their  apparatus  ? — Yes  ;  but  it  does 
not  require  frequent  inspection  to  see  that  the  appa- 
ratus is  not  perfect  or  not  in  good  order  ;  you  would 
see  that  once  a  quarter  even. 

12.128.  We  have  had  a  good  deal  of  evidence 
upon  this  question  of  apparatus ;  would  you  give  the 
inspectors  power  to  bring  to  the  attention  of  the 
Local  Government  Board  the  fact  that  the  apparatus 
was  insufficient,  and  that  compliance  with  the  Act 
was  hardly  possible  with  the  existence  of  such  ap- 
paratus, or  would  you  depend  entirely  upon  the 
discovery  c^f  those  nuisances  which  arose  from  the 
defective  apparatus  ? — I  would  give  power  to  complain 
of  apparatus  if  it  was  imperfect. 

12.129.  Do  you  conceive  that  you  have  no  such 
power  now  ? — Without  considering  whether  it  was  a 
legal  point  or  not,  Ave  have  always  acted  upon  it,  and 
in  very  many  cases  have  insisted  upon  certain  appa- 
ratus being  given  up  and  better  apparatus  substituted. 
I  may  say  that  that  has  been  done,  I  think,  in  hun- 
dreds of  cases. 

12.130.  Has  your  recommendation  been  universally 
acted  upon  ? — Very  generally. 

12.131.  For  instance,  with  respect  to  the  supply  of 
sufficient  water,  have  you  ever  found  that  the  mecha- 
nical means  of  supplying  sufficient  water  were  defi- 
cient ? — Yes  ;  and  we  have  insisted  upon  other  pumps 
being  put  up. 

12.132.  And  in  those  cases  have  the  deficiencies 
been  supplied  ? — Yes,  more  or  less  perfectly  ;  I  think 
in  all  cases,  so  far  as  I  know.  I  do  not  think  that  any- 
one has  ever  refused  to  pay  attention  to  our  opinions 
upon  these  matters. 

12.133.  They  may  not  have  verbally  refused,  but 
have  they  always  acted  upon  them  ? — Yes.  I  mean 
to  say  that  they  have  always  made  some  improvement 
when  we  suggested  it,  whether  quite  as  fully  as  we 
intended  or  not  I  will  not  always  say,  but  certainly 
they  have  gone  in  that  direction. 

12.134.  Do  you  wish  to  add  anything  further  on 
this  special  point  of  administration  ?  — I  was  very 
much  surprised  to  find  that  some  of  the  alkali  makers 
considered  that  we  had  no  right  to  object  to  the  appa- 
ratus. I  think  it  is  A'cry  important  that  we  should 
have  full  right  in  that  respect.  And  on  the  point  of 
waier,  too,  I  may  say  that  at  Newcastle  that  was  one 
of  the  very  early  things  into  which  I  inquired.  I 
wished  to  have  information  as  to  the  water  supply 
every  week  in  Newcastle,  but  there  was  a  very  great 
objection  made  to  giving  me  that  information,  and 
I  gave  up  the  point  for  some  time  because  it  was 
very  early,  and  1  scarcely  knew  how  to  fight  out  the 
matter  with  them.  However,  afterwards  1  came  upon 
the  subject  a  second  time,  and  1  did  receive  an  account 
of  the  water  supply  of  all  the  works  upon  the  Tyne. 
I  think  it  is  (juite  lair  that  the  inspector  should  know 
it  if  he  insists  upon  knowing  it. 

12.135.  Do  you  believe  at  this  moment  that  in  all 
the  alkali  works  there  exists  apparatus  sufficient  for 
the  purposes  of  the  Act  ? — It  must  be  so,  because  I 
do  not  know  any  alkali  works  that  cannot  condense 
under  '2. 

12.136.  If  they  do  not,  if  they  are  found  not  con- 
densing, if  the  actual  supply  is  insufficient,  it  is  not 
from  want  of  apparatus,  but  from  want  of  will? — It 
must  be  from  want  of  v/ill  or  carelessness,  because  if 
they  do  it  at  one  time  they  can  do  it  at  another. 

12.137.  Do  you  think  it  is  mere  carelessness,  or 
that  sometimes  the  carelessness  is  wilful  ? — When  I 
say  that  I  think  it  is  carelessness,  of  course  I  must 
always  have  in  view  the  fact  which  is  noAvwell  known 
to  the  Commission  as  to  the  escapes  from  closed  fur- 
naces, and  the  sudden  cracks  which  may  occur  in 
them.  No  escape  of  that  kind  ought  to  last  very 
long.  If  it  last  long,  it  must  be  carelessness  ;  if  it  is 
only  a  short  time  it  may  not  be. 

12.138.  You  have  already  given  your  views  Avitli 
respect  to  the  extension  of  the  Alkali  Act  to  other 
works  ;  have  you,  after  considering  the  evidence  on  that 
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subject  wliicli  the  Commission  have  taken,  any  fm-tlier 
obsei'vations  to  make  upon  that  point  ? — I  would  make 
the  words  that  I  have  used  a  little  simpler.  I  should 
be  inclined  to  think  that  it  would  be  well  that  all 
works  giving  out  sulphuretted  hydrogen,  chlorine, 
muriatic  acid,  nitrous  gases,  and  gases  of  fluorine, 
should  all  be  incdudcd  in  a  separate  Alkali  Act,  no 
matter  what  the  works  were,  and  no  matter  what  the 
manufacture  in  other  respects  was,  that  the  emission 
of  these  gases  would  be  sutticient  to  include  them 
under  this  Act.  I  should  also  be  inclined  to  specify 
certain  works ;  for  example,  all  chemical  manure 
manufactures,  all  cement  works,  wire  works,  and 
works  where  they  galvanize  or  zinc  iron.  I  think  it 
is  proper  also,  to  a  certain  extent,  that  copper  works 
should  be  inspected. 

12.139.  Would  yoa  with  respect  to  copper  works 
insist  upon  the  best  practicable  process  being  applied  ? 
— I  should  be  inclined  to  do  so. 

12.140.  I  do  not  know  whether  you  read  the  evidence 
upon  this  subject  of  Mr.  Vivian  and  Mr.  Grenfell  and 
others  ? — I  have  not  read  their  evidence,  but  I  have 
heard  something  about  it. 

12.141.  In  which  they  state  that  in  the  present  state 
of  the  copper  trade,  which  for  very  many  years  has 
been  very  depressed,  any  additional  cost  thrown  upon 
them  would  be  destructive  of  the  work,  and  in  the  next 
place  that  the  product  of  the  work,  the  sulphurous 
acid,  cannot  be  disposed  of  without  loss,  and  they  also 
state  that  those  works  being  very  old,  the  neighbour- 
hood has  accommodated  itself  to  their  existence,  and 
that,  therefore,  there  is  no  necessity  for  interference  ; 
Avhat  do  you  say  to  those  suggestions  ? — I  have  in  my 
forthcoming  report,  which  is  not  yet  published,  said 
almost  the  same  thing. 

12.142.  If  the  best  practicable  processes  involve 
expenditure  ruinous  to  the  work  or  greatly  injurious  to 
tlie  work  would  you  be  disposed  to  insist  upon  them  ? 
— I  should  say  in  that  case  that  those  were  not  the 
best  practicable  processes.  I  would  take  into  considera- 
tion the  capabilities  of  the  trade. 

12.143.  Would  you  add  to  the  word  practicable  the 
words  "  at  a  reasonable  cost  ? " — Yes,  some  such 
words.  May  I  be  allowed  to  read  this  passage 
from  my  report,  which  shows  that  T  have  been  con- 
sidering that  very  point.  I  atn  a  little  uncertain  how 
far  it  should  stand  in  my  proof,  but  this  is  what  I  have 
put  down  for  the  moment :  "  In  cases  such  as  copper 
"  works  by  the  furnace  method,  for  example,  the  best 
"  known  condensation  might  be  considered  as  quite 
"  sufficient  ;  but  although  it  may  seem  unjust,  I  am 
"  inclined  to  think  that  Swansea  has  gained  for  itself 
"  a  position  not  easily  assailed.  The  destruction  there 
"  is  done  ;  the  gases  do  not  hurt  health  in  a  decided 
"  manner,  and  the  gain  to  be  got  by  the  expense  of 
"  condensation  is  not  shown  to  be  sufficient  to  justify 
"  it  yet.  It  is  different  when  these  works  come  into 
"  a  new  district.  It  may  be  said  that  Parliament  will, 
"  by  such  a  permission,  grant  a  monopoly  to  Swansea. 
"  Swansea  has  taken  the  monopoly,  and  it  is  not  easy 
"  to  remove  it ;  at  any  rate  I  for  one  do  not  see 
"  arguments  sufficient  for  tlie  purpose." 

12.144.  That  leaves  it  uncertain  whether  you  would 
not  apply  the  best  practicable  means  with  respect  in 
tin;  first  place  to  works  hereafter  to  be  established,  and 
in  the  next  place  to  works  recently  established? — I 
would  generally  apply  it  to  all  works  hereafter  to  be 
established,  and  I  should  also  think  that  it  would  be 
right  to  inspect  all  works  at  present  established,  for 
this  reason,  that  by  inspecting  them  constantly  the 
inspector  would  be  obliged  to  think  about  the  subject 
very  frequently,  and  the  owners  of  works  would  also 
be  obliged  to  think  of  the  subject  frequently,  and  by 
degrees  I  think  new  ideas  would  grow,  and  the  subject 
would  become  much  simpler  than  it  is  at  present. 
Tiiere  are  ideas  floating  in  men's  minds  at  present,  and 
I  expect  them  to  grow  into  maturity  at  no  very  great 
distance  of  time,  and  it  would  not  be  well  to  allow 
those  works  to  be  left  out  in  any  legislation,  and  there 
might  even  be  inspection  without  penalties  for  some 
time, 
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12.145.  You  agree,  I  think,  with  an  opinion  which  j)^. 
Mr.  Pattinson,  speaking  on  behalf  of  a  local  associa-    7?.  A.  Smith. 

tion  of  manufacturers  on  the  TynS,  expressed  to  the   

Commissioners,  "  That  in  the  opinion  of  tiiis  meeting  10  May  1877. 
"  the  operation  of  the  Alkali  Act  might  be  beneficially  ' 

"  extended  to  copper  works,  lead  works,  glass  works, 
"  potteries,  coke  ovens,  and  iron  works,  with  a  view 
"  to  determine  the  quantity  of  sulphurous  and  other 
"  noxious  vapours  emitted,"  and  he  adds,  "  We  merely 
"  mean  by  tliat  that  it  might  be  desirable  to  have 
"  them  subject  to  inspection  to  see  whether  any  limit 
"  could  be  imposed  with  a  view  to  perhaps  further 
"  legislation." — I  think  that  is  a  very  good  sugges- 
tion, but  there  are  some  of  those  works — for  example, 
lead  works,  copper  works — which  give  out  sulphurous 
acid  which  might  be  treated  ditferently  from  sucli 
works  as  coke  ovens. 

12.146.  I  forget  whether  you  have  already  sug- 
gested that  some  powers  should  be  given  to  the  local 
board  after  inquiry  to  include  in  the  operation  of  the 
Act  works  not  specifically  suggested,  but  which 
should  be  included  in  any  future  Act? — I  do  not 
remember  saying  anything  of  that  kind. 

12.147.  What  have  you  to  say  to  the  suggestion  ? — 
I  have  thought  of  this  so  far  at  one  time,  that  the 
Local  Government  Board  has  the  medical  ofiicers  of 
health  under  its  control,  and  as  the  medical  officers 
of  health  are  expected  to  know  all  the  Avorks  which 
are  injurious  to  health  within  their  district,  power 
might  be  given  to  the  board'  to  put  any  works  com- 
plained of  either  under  the  medical  officer  or  under 
the  chemical  inspector  as  he  might  be  called.  Some 
would  be  more  suitable  for  the  medical  inspector  and 
some  for  the  chemical.  Probably ■  that  would  be  a 
very  good  arrangement  for  the  public. 

12.148.  The  object  of  such  legislation  would  be  to 
prevent  a  fresh  Act  of  Parliament  being  introduced 
every  time  it  was  thought  necessary  to  include  some 
fresh  work  emitting  noxious  vapour  ? — Yes. 

12.149.  I  need  not  ask  you  whether  you  personally 
know  the  Lancashire  district  ? — I  know  it  well. 

12.150.  I  think  the  effect  produced  on  my  mind  by 
the  evidence  is  that  the  Tyne  manufacturers  have 
been  more  successful  in  dealing  with  the  complaints 
and  with  the  demands  for  damages  than  their  manu- 
facturing brethren  in  Lancashire  ;  is  that  also  your 
opinion  ? — I  am  afraid  that  I  have  not  that  opinion  as 
a  rule  of  the  whole  body. 

12.151.  There  appears  to  be  an  association  on  the 
Tyne  for  dealing  witli  these  questions,  for  meeting 
the  demands  fairly,  and  for  satisfying  those  demands, 
which  is  not,  1  think,  in  force  in  Lancashire  ? — As  to 
satisfying  the  demands  for  damages,  I  am  afraid  I  am 
not  well  acquainted  with  the  subject. 

12.152.  Do  you  think  that  the  process  cf  manu- 
facture on  the  Tyne  is  one  which  is  accompanied  by 
a  smaller  discharge  of  noxious  vapours  than  the  pro- 
cesses adopted  in  Lancashire  ? — I  have  gone  into  the 
subject  so  far,  that  I  may  say  that  I  think  on  the  Tyne 
the  escape  is  much  more  regular;  they,  are  not  so 
much  subject  to  excessive  escapes  as  in  Lancashire. 

12,153!  What  is  that  difference  due  to  ?— The 
difference  is  due  to  the  fact  that  the  furnaces  are 
what  are  called  open  furnaces,  and  not  closed  furnaces, 
which  are  often  subject  to  cracking. 

12.154.  But  closed  furnaces  have  their  advantages 
too,  have  they  not  ? — Yes,  they  have  their  advantages. 

12.155.  And  on  the  balance  Avhich  Avould  you 
prefer? — I  have  been  trying  to  decide,  and  I  think  I 
would  keep  to  the  close  furnace  myself,  but  I  should 
endeavour  to  remedy  some  of  the  evils  which  exist 
in  connexion  with  them. 

12.156.  {Viscount  3Iidlcto7i.)  First  with  regard  to 
potteries  and  glass  furnaces,  are  you  prepared  to  re- 
commend any  scheme  for  condensing  the  gases  from 
them  ? — With  regard  to  potteries,  it  seems  to  me 
that  it  is  quite  practicaljle  to  condense  the  muriatic 
acid  from  them.  With  regard  to  glass  works,  I  fear 
the  difficulty  is  much  too  great  at  present. 

12.157.  Do  you  think  that  legislation  could  be 
beneficially  extended  in  that  direction  ? — I  think  to 
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I>^-  potteries  it  might,  but  I  do  not  see  my  way  at  all  to 
J?.  A.  Smith,    giggg  works. 

10  M'l  1877  12,158.  It  has  been  suggested  by  several  witnesses 
'^•^  '  '  that,  either  through  inadvertence  or  by  design,  a  con- 
siderable amount  of  the  mischief  which  is  done  is 
done  by  gases  escaping  at  night ;  is  there  any  means 
of  eiScient  inspection  to  prevent  that  ? — No  ;  there  is 
no  inspection  at  night,  except  occasionally  we  make  a 
visit,  which  is  rare. 

12.159.  Then  in  effect,  supposing  a  manufacturer 
to  be  desirous  of  contravening  the  provisions  of  the 
Act,  he  may  do  so  at  night  with  comparative  im- 
punity ? — ^Yes,  if  he  has  any  desire,  but  so  far  as  I 
am  aware  there  is  no  temptation  to  contravene  the 
Act  when  the  apparatus  is  sulScient  and  in  good 
order  ;  if  the  men  are  careless  at  night  certainly  the 
escape  of  gas  may  avoid  notice. 

12.160.  We  have  had  a  suggestion  from  one  witness 
that  if  an  inspector  was  resident  at  such  places  as 
St.  Helen's  or  Widnes,  where  there  are  a  large  number 
of  works,  in  that  way  you  might  prcA^ent  the  possi- 
bility of  escapes  at  night ;  what  is  your  opinion  upon 
that  ? — Something  could  be  done,  but  I  feel  very  cer- 
tain that  no  efficient  inspection  could  be  made  of  a 
district  at  night.  You  might  go  to  a  chimney  or  to 
a  furnace  to  see  whether  it  was  in  good  working 
order,  but  even  if  you  lived  in  St.  Helen's  you  could 
not  tell  from  the  chimneys  which  woi-k  was  doing 
any  damage,  you  could  not  tell  in  fact  from  which 
chimney  any  large  amount  of  gas  Avas  coming;  it 
would  be  impossible  to  see  the  difference  of  works  at 
night,  even  an  otherwise  most  efficient  inspector 
would  act  imperfectly  ;  that  is  another  reason  why 
I  should  always  prefer  the  kind  of  inspection  which 
I  have  advocated.  It  has  been  suggested  to  me  that 
I  should  speak  now  of  the  constant  aspirator  Avhich 
has  been  put  upon  some  of  the  chimneys  in  order  to 
work  morning  and  night.  This  was  a  very  ingenious 
apparatus  and  a  very  beautiful  one,  made  by  Mr. 
Fletcher,  and  whenever  we  are  very  suspicious  about 
a  work  we  put  one  of  these  aspirators  upon  the 
chimney,  at  least  we  do  so  occasionally,  and  we  find 
that  the  results  are  in  remarkable  accordance  with  the 
results  which  we  obtained  during  the  day  ;  but  I 
should  not  like  to  depend  entirely  upon  these  constant 
aspirators,  because  they  give  an  average  of  the  time 
during  which  they  are  at  work  ;  they  will  not  tell  iis 
of  any  excess  which  may  have  happened  at  any  par- 
ticular time,  and  it  is  by  these  excesses  that  the 
greatest  evil  is  done,  not  by  the  constant  average. 

12.161.  We  have  had  suggestions  from  other  wit- 
nesses that,  in  place  of  the  present  provision  as  to  the 
5  per  cent,  of  gas  which  is  allowed  to  escape  from  the 
chimney,  it  would  be  better  to  prohibit  the  escape  of 
gas  at  all,  and  to  throw  the  onus  upon  the  manufac- 
turers of  preventing  it  ;  do  you  think  that  it  would 
be  possible  to  make  such  a  regulation  without  injmy 
to  the  manufacturer,  simply  to  say  that  no  gas  should 
be  allowed  to  escape  at  all  ? — That  is  quite  what  I 
believe  will  be  the  final  result,  but  it  would  be  quite 
impossible  at  present ;  it  could  not  be  done.  I  hope 
to  see  its  arrival  soon. 

12.162.  Several  processes  have  been  mentioned  for 
withdrawing  the  sulphur  from  the  alkali  waste.  I  see 
that  you  say  in  one  of  your  answers  that  you  have 
gone  closely  into  Mond's  process  ;  after  having  gone 
through  the  evidence,  have  you  anything  further  to 
say  upon  that  point,  or  any  recommendation  to  make 
as  to  any  special  answer  upon  the  subject? — ■The 
mode  of  dealing  with  alkali  waste,  as  suggested  to  me 
by  the  board  at  Widnes,  appeared  to  me  rather  trifling 
with  the  question.  I  do  not  admire  the  method  very 
rnucli.  I  am  not  aware  of  any  method  of  removing 
the  sulphur  from  the  alkali  waste  which  is  equal  to 
Mond's. 

12.163.  A  good  deal  of  difference  is  made,  is  it 
not,  by  the  mode  in  which  the  waste  is  deposited  ? — 
Yes.  It  is  suggested  to  me  that  I  should  speak  of 
the  McTear's  process  of  dealing  with  the  liquor  from 
the  waste.  My  belief  is  that  the  sulphuretted  hydro- 
gen does  not  mainly  come  from  the  heaps  ;  it  really 


comes  in  great  part  from  the  drainage  water.  At 
Widnes  that  drainage  covers  at  times  a  considerable 
space  of  level  ground,  and  there  are  ponds  very  full 
of  it,  as  well  as  little  brooks.  At  St.  Helen's  also 
there  are  many  brooks,  besides  the  large  one  called  the 
Saukey  Brook,  and  I  believe  that  one  of  the  greatest 
sources  is  the  water  from  the  heaps  themselves. 

12.164.  Is  it  not  the  case  that  wherever  there  are 
alkali  heaps  there  must  be  drainage  from  them? — 
There  is  drainage,  but  the  liquors  from  Mond's  heaps 
do  not  give  out  much  sulphuretted  hydrogen,  and, 
indeed,  in  the  case  which  I  examined  last  at  the 
Netham  Works,  near  Bristol,  there  was  only  a  very 
minute  trace.  I  may  say,  however,  that  there  is 
another  method  of  dealing  with  the  matter.  There  is 
a  process  invented  by  Mr.  McTear  for  dealing  with 
the  liquor  from  the  waste.  There  he  takes  out  the 
sulphur  entirely,  and  sends  down  the  solution  with- 
out any  smell.  That,  of  course,  is  an  extremely 
valuable  invention,  and  whether  both  were  used,  or 
whether  one  is  sufficient,  is  a  question  which  must  be 
left  for  after  decision, 

12.165.  Is  that,  in  your  opinion,  an  efficient  pro- 
cess ?— It  is  an  efficient  process  for  dealing  with  the 
drainage  ;  it  does  not  deal  witli  the  waste  heaps. 

12.166.  {Mr.  Stevenson?)  I  understand  that  while 
you  look  forward  to  the  time  when  the  dilution  test 
for  muriatic  acid  may  be  made  more  strict,  you  are 
not  disposed  to  press  it  immediately  ? — Quite  so. 

12.167.  With  regard  to  the  mode  which  you  suggest 
for  increasing  the  stringency  in  future  years,  you 
recommend  that  that  should  be  done  by  a  Provisional 
Order  ? — Yes. 

12.168.  In  order,  I  think  you  said,  to  avoid  the 
difficulty  of  a  discussion  in  Parliament  ? — Yes. 

12.169.  Would  you  have  this  Provisional  Order  to 
be  passed  without  a  discussion  in  Parliament  ? — You 
must  be  much  better  acquainted  with  these  matters 
than  I  am,  but  I  suppose  that  a  Provisional  Order 
passes  Parliament  with  fewer  forms  and  much  more 
readily  than  an  Act;  it  is  brought  forward  by  a 
Government  Board ;  that  it  passes  more  rapidly. 

12.170.  There  is  no  doubt  that  the  process  is  a 
sim^jler  one,  but  I  think  that  Parliament  has  always 
reserved  to  itself  the  right  of  discussing  the  provisions 
in  a  Provisional  Order  ? — Quite  so  ;  I  cpiite  under- 
stand that. 

12.171.  Then  you  propose  that  this  Provisional 
Order  should  only  be  enacted  after  ample  discussion 
by  the  trade  ? — Yes. 

12.172.  Do  you  propose  that  it  should  take  the  form 
of  a  public  inquiry  ? — I  thought  that  it  would  be 
sufficient  that  a  committee  of  the  alkali  trade  should 
discuss  the  proposal  at  the  board  ;  that  is  to  say, 
the  form  would  be  this  :  the  board  would  make  its 
proposals,  and  the  board  might  ask  what  objection 
the  trade  had  to  those  proposals. 

12.173.  Would  it  not  be  necessary  that  it  should  be 
clearly  proved  that  the  stringency  which  was  sought 
for  had  actually  been  attained  to  such  a  considerable 
extent  that  it  might  be  imposed  upon  the  whole 
trade  ? — There  must  be  sufficient  reason  given  to 
persuade  the  board  to  begin  action,  and  to  give  a  good 
reason  to  the  trade  not  to  object  to  the  Oi'der. 

12.174.  My  point  is  this,  that  the  Local  Govern- 
ment Board  and  Parliament  should  be  satisfied  that 
the  stringency  which  you  propose  to  enact  had 
actually  been  reached  by  a  reasonable  number  of 
manufacturers  ? — Yes  ;  it  must  be  proved  to  be  attain- 
able by  some  means  or  other,  either  by  manufactm^ers 
or  by  non-manufacturers. 

12.175.  Instead  of  attainable  would  you  say  attained  ? 
— Let  it  be  "  attained,"  but  it  might  not  be  attained 
by  actual  persons  under  the  Alkali  Act ;  it  might  be 
by  any  metliod.    I  should  like  to  leave  out  the  other. 

12.176.  But  then  the  whole  thing  turns  upon  that ; 
the  All^ali  Act  was  founded  upon  the  fact  which  you 
mentioned  yourself  in  your  evidence  on  a  former  day 
of  this  inquiry,  that  it  followed  in  the  wake  of 
ascertained  and  practised  improvement,  and  did  not 
enact  anything  which  could  not  be  said  to  be  actually 
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accomplished ;  would  you  not  adhere  to  that  principle  ? 
— Yes,  I  adhere  to  the  principle,  but  I  am  just  at  this 
moment  disinclined  to  narrow  it  down  to  alkali 
makers  themselves.  I  am  not  at  all  sure  that  a  very 
simple  process  might  not  come  from  outside  the  alkali 
trade  altogether. 

12.177.  It  might  be  applied  to  all  alkaU  makers 
carrying  on  the  same  process  ? — I  do  not  think  it  is 
very  important  to  discuss  it  ;  I  should  give  up  my 
point  in  the  matter,  although  I  should  prefer  to  leave 
it  very  open. 

12.178.  Then  coming  to  the  sulphuric  acid,  you 
would  be  prepared  now  to  fix  the  limit  of  half  a  grain 
per  cubic  foot  for  the  escape  from  the  sulphuric  acid 
chambers  ? — I  think  that  could  be  done  ;  I  am  not 
inclined  to  press  it  at  present. 

12.179.  -Do  you  know  that  it  is  actually  done? — I 
know  that  it  is  done  in  many  cases,  otherwise  I  should 
not  have  mentioned  it. 

12.180.  You  argue  that  you  would  only  go  as  far 
as  the  best  works  have  actually  found  it  practicable  ? 
— It  is  quite  true. 

12.181.  The  same  remark  would  apply,  would  it 
not,  to  your  suggestion  of  a  limit  for  nitrous  acid  ? — 
Yes. 

12.182.  Is  not  nitrous  acid,  after  all,  a  very  small 
affair  in  quantity  ? — As  a  rule  it  is  very  small ;  still  I 
have  seen  it  in  two  or  three  cases  distinctly  large. 

12.183.  If  it  was  distinctly  large  it  would  be  very 
widely  beyond  your  limit  ? — Yes. 

12.184.  My  point  is  directed  to  this  :  is  it  of  very 
great  importance  that  you  should  fix  a  certain  limit 
for  nitrous  acid  ? — I  am  quite  sure  it  is  for  the  good 
of  the  manufacturers  themselves  that  they  should  not 
allow  much  to  escape. 

12.185.  Then  their  self-interest  would  be  on  your 
side  on  that  point  ? — Yes. 

12.186.  I  think  you  stated  in  your  previous  evi- 
dence, and  have  repeated  it  to-day,  that  the  real 
danger  is  done  by  occasional,  or  it  may  be  accidental, 
escapes  ? — I  should  require  to  explain  that  a  little 
more  fully,  I  have  put  it  down  in  my  notes  to 
speak  a  little  more  upon  it.  Damage  to  the  country 
generally  around  alkali  works,  I  believe,  may  be  done 
by  the  normal  state  of  matters  ;  that  is  to  say,  damage 
may  be  done  to  a  considerable  extent  by  the  normal 
state  of  alkali  works  Avheu  they  are  working  under 
the  Act.  I  quite  believe  too  that  severe  damage, 
such  as  is  very  distinctly  perceptible  to  special  fields 
and  at  special  times,  is  done  only  by  excessive  escapes 
which  come  out  at  unknown  periods ;  and  one  must 
make  a  great  distinction  between  these.  These  latter 
are  not  very  common  so  far  as  I  know  at  present ;  for 
example,  in  the  Widnes  district,  I  may  say  in  Weston, 
I  have  not  heard  of  any  of  that  kind  since  last  May. 
There  was  one  last  May  which  attacked  some  fields 
near  Euncorn  and  withered  the  tops  of  the  young 
corn.  In  that  case  I  went  down  there  with  Mr. 
Fletcher  a  day  or  two  after,  and  the  result  was  clear 
enough,  and  one  could  see  pretty  well  in  what  direction 
roughly  the  escape  of  acid  would  come.  Inquiries 
led  us  to  believe  that  it  had  lasted  something  like  an 
hour  or  an  hour  and  half.  I  doubt  whether  it  was 
more  than  an  hour.  Those  escapes  do  that  kind  of 
damage  which  we  oftentimes  hear  of  in  courts  of  law, 
where  the  people  are  able  to  swear  that  they  saw  the 
gas  come  down  upon  the  field  and  do  the  mischief ; 
but  that  is  very  different  from  the  general  escape, 
which  damages  the  ti'ees  to  a  considerable  extent 
around.  I  believe  that  may  be  done  by  the  normal 
condition  of  the  chimneys ;  and  in  order  to  obtain 
that  information  more  thoroughly  I  had  the  air 
examined  in  the  neighbourhood  round  the  Tyne  and 
also  in  the  neighbourhood  of  Widnes,  and  in  various 
other  places,  in  order  to  find  the  amount  of  muriatic 
acid  and  sulphuric  acid  that  may  exist  in  the  air.  The 
amount  is  certainly  very  considerable  in  some  places. 
This  is  the  best  mode  I  believe  to  examine  the  Avhole 
subject  in  relation  to  the  health  of  the  country.  If, 
for  example,  we  take  hydrochloric  acid  on  a  quiet  day 
when  there  is  no  breeze  coming  from  the  sea  at 
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Blackpool,  taking  that  at  100,  we  shall  find  that  at  Br. 
Runcorn  in  October  1876  it  was  1,099,    On  some    R-  ^.  Smith. 

parts  of  the  Tyne  side  it  was  1,200 ;  that  is  the   

amount  of  hydrochloric?  acid  in  a  given  amount  of   ^'^  ■'^''•y 
air.    Reducing  it  .  at  Blackpool  to  100  I  am  giving 
the  proportionate  numbers.    Then  as  we  come  on  we 
shall  find  other  places  where  it  rises  up  to  nearly 
3,000. 

12.187.  {Professor  Roscoe.)  Is  that  the  total  cnlo- 
rides  or  free  hydrochloric  acid  ? — Those  are  the  total 
free  hydrochloric  acid  and  that  of  the  chlorides.  Those 
numbers  are  quite  sufficient  to  show  that  the  atmosphere 
around  Avorks  of  that  kind  is  very  different  from  the 
normal  atmosphere.  I  do  not,  however,  mean  to  say 
that  those  numbers  show  the  acidity  or  the  amount  of 
damage  which  the  air  is  often  doing  to  vegetation. 
On  the  contrary  I  would  make  considerable  excep- 
tions. For  example,  Manchester  stands  pretty  high, 
for  there  are  no  alkali  works  at  all,  and  we  find  it 
standing  at  558 ;  and  wherever  there  is  coal  smoke 
found  burnt  to  a  very  large  extent  we  find  perceptibly 
a  considerable  amoimt  of  chlorine,  and  neither  do  I 
say  that  all  other  acid  is  free,  because  we  also  find  a 
considerable  amount  of  ammonia,  which  neutralizes 
some  of  the  acids  ;  and  there  is  also  soda,  and  Ave 
may  say  there  is  common  salt  floating  all  over  the 
country,  more  or  less.  But  these  numbers  are  exceed- 
ingly important  to  show  the  very  great  difEerence  of 
the  atmosphere  in  different  places.  I  should  \\o])e  to 
have  some  fuller  figures  shoAving  the  acidity,  but 
they  are  not  ready.  A  similar  table  I  made  out 
also  for  sulphuric  acid,  and  the  results  are  sufficiently 
striking,  somcAvhat  to  the  same  extent ;  but  to  take, 
however,  the  Avhole  acids  together,  I  find  that  the 
muriatic  acid,  taking  the  chlorides  as  muriatic  acid, 
Avould  be  to  the  sulphuric  acid  as  1  is  to  6'8.  If  Ave 
examined  the  chimneys  in  the  same  Avay,  we  should 
find  that  the  muriatic  acid  in  the  chimneys  is  to  the 
sulphuric  acid  in  the  chimneys  somewhere  about  the 
same,  or  say  between  8  and  9. 

12.188.  \3Ir.  Stevenson.)  What  conclusion  do  yon 
draw  from  those  last  figures  Avhich  you  have  given 
us  ? — Of  course  the  conclusion  is  very  distinct,  as  I 
said  before,  that  the  greatest  amount  of  acid  in  the 
air  is  sulphuric  acid  and  not  muriatic  acid  ;  that  is  one 
conclusion,  if  you  refer  to  that. 

12.189.  I  would  ask  how  that  bears  upon  the  ques- 
tion which  I  put  to  you  as  to  Avhether  it  Avas  not  the 
accidental  and  occasional  escapes  that  did  the  greatest 
amount  of  damage  complained  of  ? — I  answered  that 
by  saying  that  if  Ave  take  the  normal  condition  of  the 
atmosphere,  it  is  so  different  from  the  normal  atmos- 
phere that  we  are  able  to  account  for  a  great  deal  of 
destruction  to  vegetation. 

12.190.  Of  which,  however,  the  sulphuric  acid  beais 
its  share  in  the  proportion  of  6-8  to  1  of  muriatic  acid  ? 
— That  of  course  is  a  distinct  result. 

12.191.  So  that  it  still  remains  of  very  great  im- 
portance that  every  step  should  be  taken  by  inspec- 
tion or  otherwise  to  prevent  the  risk  of  those 
occasional  escapes  ? — Yes,  I  think  so. 

12.192.  Do  you  not  think  that,  after  all,  it  is  of  very 
much  more  importance  to  prevent  those  escapes  than 
to  be  very  minute  as  to  the  decimal  or  100th  part  of  a 
grain  in  the  normal  escape  of  muriatic  acid  ? — I  do 
not  think  so  even  now  ;  those  escapes  might  be  much 
more  easily  dealt  Avith,  I  think,  than  they  are.  I  think 
they  are  cases  Avhich  are  often  observed  easily  by 
people,  and  the  proof  can  often  be  made  very  strong ; 
and  they  are  proper  cases  for  an  action  for  damages. 
I  should  propose  to  make  the  action  for  damages  much 
simplei' ;  at  least  I  should  like  to  see  it  simpler. 

12.193.  Would  you  be  willing  to  undertake  the 
duty  that  Avas  suggested  to  us  the  other  day  by 
the  county  court  judge  of  Manchester,  that  the 
alkali  inspector's  should  assess  and  apportion  the 
damages  ? — To  assess  damages,  I  suppose,  means  to 
assess  the  amount  of  damages,  I  am  afraid  it  Avould 
be  rather  difficult  at  least  for  me,  I  do  not  know 
Avhether  anyone  likely  to  have  the  office  of  chemical 
inspector  would  be  well  fitted  for  that,  but  I  think  it 
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X>r.  might  be  the  duty  of  an  inspector  under  the  Alkali 
B.  A.  Smith.    Act  to  give  clearly  the  amount  of  acid  given  out 

  by  each  which  would  be  one  of  the  facts  for  the 

10  May  1877.  comparison,  and  the  distance.  Other  accidental  cir- 
cumstances  would  require  to  come  in,  according  to 
circumstances  ;  for  example,  there  would  be  the 
peculiar  woi-king  at  the  time  and  the  state  of  the 
plant,  and  the  conditions  that  must  be  observed  by 
him  who  received  the  damage. 

12.194.  The  alkali  inspector  could  only  contribute 
a  certain  number  of  the  facts  which  the  whole  problem 
involved  ? — Yes;  but  I  think  that  they  would  be  very 
important  facts,  and  they  would  be  general  facts,  which 
would  be  applicable  in  all  cases  of  damage  near  the 
works  ;  the  others  would  be  particular  ones  to  be 
spoken  to  by  those  Avho  observed  the  special  outbreak 
of  acid  that  may  have  done  damage. 

12.195.  Would  it  not  be  advantageous  that  the 
alkali  district  inspector  should  have  at  his  orders  a 
qualified  assistant,  who  could  be  placed  at  a  suspected 
alkali  work  continuously  for  some  hours,  or  for  some 
days  even,  for  the  purpose  of  seeing  that  its  work 
was  ujD  to  the  standard  of  efficiency  ? — I  do  not 
know  that  I  have  considered  that  point  exactly  in 
that  form.  When  T  spoke  of  a  constant  inspector  I 
always  supposed  it  to  be  a  mechanical  one,  that  is, 
one  put  into  the  chimney  and  registering  the  gases 
which  came  out,  not  an  inspector  who  was  constantly 
at  the  works  and  looking  over  the  men.  They  are 
different  ideas.  It  is  a  new  idea  to  me.  He  would 
be  expected  to  teach  the  men  as  a  foreman  would. 

12.196.  That  is  not  what  I  mean.  What  I  mean 
is  a  man  to  be  sent  for  a  limited  time  to  make  a  pro- 
longed examination  of  what  was  going  on,  as  distin- 
guished from  the  brief  examinations  which  are  the 
custom  now  — Sometimes  the  examinations  occur  for 
days  together.  Dr.  Blatherwick  has  been  at  St.  RoUox 
many  days  ;  I  do  not  know  how  jnany  days  together. 

12.197.  Has  he  been  tliei'e  48  hours  continuously  ? 
— No,  not  48  hours  continuously,  but  all  day  for 
several  days  together.  That  sometimes  happens,  not 
perhaps  very  often. 

12.198.  The  suggestion  I  make  is,  to  take  the  case 
of  a  manufacture  where  the  apparatus  is  liable  to 
break  down,  and  whei'e,  perhaps,  it  does  break  down 
during  the  night,  and  the  work  is  still  kept  going 
with  an  inadequate  supply  of  water ;  where  you  had 
reason  to  suspect  that  to  be  going  on,  would  not  the 
presence  of  such  an  assistant,  specially  appointed  for 
that  duty  for  a  number  of  hours,  meet  the  difSculty  ? 
— Yes,  I  think  that  that  is  a  very  good  idea.  I  have 
applied  for  a  special  assistant  to  send  to  any  work  that 
I  may  wish  to  know  something  about,  and  I  have  sent 
one  during  the  last  year  four  times,  I  think,  to  New- 
castle to  examine  all  the  works  down  the  Tyne,  but 
I  have  not  got  that  special  assistant  continued  per- 
manently. I  was  only  allowed  him  for  a  limited 
period. 

12.199.  You  said  that  you  would  give  power  to  the 
inspector  to  complain  of  imperfect  apparatus  ;  complain 
to  whom  do  you  mean,  in  view  of  an  action  at  law  ? 
— Perhaps  I  did  not  put  it  in  a  sufficiently  clear 
manner ;  I  think  there  ought  to  be  power  to  bring  an 
action  at  law. 

12.200.  I  would  rather  say  as  a  breach  of  the  law  ? 
— T  do  not  know  whether  at  this  moment  imperfect 
apparatus  could  be  considered  as  a  breach  of  the  law, 
but  I  think  that  when  I  answei'cd  that  question  I 
meant  it  in  reference  to  this,  whether  a  new  Act 
ought  to  give  power  to  insist  upon  improved  apparatus 
under  certain  circumstances. 

12.201.  You  are  aware,  I  presume,  that  the  alkali 
Act  now  does  not  prescribe  any  particular  apparatus  ? 
— No,  not  any  particular  apparatus. 

12.202.  But  it  requires  that  the  apparatus  shall  be 
such  as  to  secure  condensation  of  the  acids  Avithin  the 
limits  prescribed  by  the  Act  ? — Yes. 

12.203.  Would  you  go  beyond  that  ? — I  think  Ave 
have  gone  beyond  that  occasionally  in  this  way  :  we 
have  found,  for  example,  that  the  apparatus  is  sufficient 
with  very  great  attention,  but  it  is  insufficient  without 


constant  and  very  careful  attention,  and  in  that  case 
it  becomes  unreliable,  and  in  that  case  we  have  com- 
plained ;  that  is  to  say,  Ave  have  endeaA  oiired  to  insist 
upon  improA^ed  apparatus.  How  far  Ave  have  a  right 
to  do  that  I  do  not  quite  knoAv,  but  Ave  have  done  it, 
and  I  think  we  have  been  attended  to  as  a  rule,  but  I 
should  like  to  have  the  power  to  do  it  Avithout  any 
fear  of  being  contradicted. 

12.204.  Does  not  that  come  to  asking  the  right  to 
prescribe  the  apparatus  ? — No  ;  I  should  not  prescribe 
the  apparatus.  1  am  ahvays  very  careful  never  to  do 
that.  I  am  often  asked,  just  tell  me  Avhat  to  do  and  I 
Avill  do  it.  In  that  case  1  never  tell  them  what  to  do, 
because  I  avoid  giving  anything  like  a  direction. 

12.205.  You  Avish  to  lea,A'e  the  responsibility  upon 
the  manufacturer  ? — Yes,  entirely  ;  but  I  should  Avish 
no  more  than  to  have  poAver  simply  to  say  that  it  must 
be  improved,  it  is  not  sufficient  now. 

12.206.  You  discover  that  it  is  not  sufficient  by  its 
not  being  able  to  do  the  prescribed  Avork  Avhile  you 
are  there  to  observe  ? — Yes  ;  but  it  may  require  very 
great  attention  indeed,  and  it  may  not  be  able  to  be 
done  unless  the  foreman  is  there  ;  it  may  be  Avorking 
up  to  its  limit  when  very  carefully  attended  to. 

12.207.  It  is  too  large  a  margin  of  efficiency  ? — 
Yes. 

12.208.  Would  not  that  be  a  case  where  such  an 
assistant  inspector  as  you  suggest  would  be  of  very 
great  service  ? — I  think  it  Avould  be.  It  Avas  rather  a 
ncAV  idea,  and  I  perhaps  did  not  take  it  up  so  rajiidly 
as  I  ought. 

12.209.  You  said  that  some  makers  have  denied  your 
right  to  object  to  the  apparatus.  I  suppose  if  they  did 
so  they  were  Avithin  their  legal  ground  ? — I  think  that 
one  gentleman  said  that  he  should  not  like  an  inspector 
to  say  that  his  apparatus  was  not  in  good  order.  Of 
course  it  would  not  be  pleasant,  but  it  may  be 
necessary  sometimes. 

12.210.  With  regard  to  a  comparison  of  the  work? 
on  the  Tyne  and  those  in  Lancashire,  I  think  you  said 
you  Avere  uuAvilling  to  draw  comparisons  between 
them  ;  but  are  you  not  aAvare  that  in  Liverpool  we  had 
evidence  that  the  alkali  works  haA^e  not  been  asked  for 
damages  of  late  years  ? — They  have  not  been  asked 
for  damages,  but  it  is  not  because  no  damage  has  been 
done. 

12.211.  To  Avhat  do  you  ascribe  that  exemption  ? — 
I  believe  it  is  a  legal  difficulty.  They  do  not  know 
Avhom  to  ask.  They  do  not  knoAV  against  Avhom  the 
action  ought  to  be  brought. 

12.212.  I  think  we  heard  from  the  county  court 
judge  that  actions  had  been  brought  against  some 
copper  works  ? — I  think  Mr.  Russell  gave  the  reason 
very  clearly.  He  distributed  the  damage  according 
to  the  amount  of  damage  apparently  done  by  the  work 
against  which  the  action  Avas  brought.  The  sum 
obtained  Avas  so  small  that  it  was  not  worth  the 
trouble,  and  it  Avas  a  great  expense  to  proceed  against 
every  one  Avho  might  be  supposed  to  be  doing 
damage. 

12.213.  It  seems  they  came  to  a  voluntary  arrange- 
ment by  Avhich  the  different  Avorks  left  it  to  Mr.  Rus- 
sell to  apportion  it  ;  they  agreed,  I  suppose,  to  accept 
any  apportionment,  although  not  strictly  accurate, 
rather  than  be  troubled  Avith  contesting  it  at  law  ? — 
Yes. 

12.214.  Are  you  aware,  however,  that  the  practice 
on  the  Tyne  is  to  haA'e  open  furnaces  ? — Yes. 

12.215.  And  in  Lancashire  to  have  closed  furnaces  ? 
— Yes,  certainly. 

12.216.  I  suppose  you  are  aAvare  also  that  if  an 
alkali  manufacturer  looked  to  nothing  but  the  con- 
densation of  his  gases  he  would  naturally  prefer  an 
open  furnace  ? — Yes,  I  think  he  Avould. 

12.217.  The  open  furnace  being  adopted  by  those 
who  are  anxious  to  get  the  largest  quantity  of  strong 
acid  for  other  purposes? — Yes  ;  but  if  the  closed  fur- 
nace Avere  in  all  other  respects  unobjectionable,  I  think 
most  people  would  adopt  it ;  not  if  it  were  subject  to 
leakages  for  example. 

12.218.  But  an  open  furnace  merely  from  the  con- 
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densation  point  of  view  is  a  more  efficient  furnace,  is 
it  not  ? — Yes ;  taking  this  and  the  leakages  into  con- 
sideration, not  otherwise. 

12.219.  The  improvement  which  you  expect  to 
reach  gradually  is  with  reference  to  closed  furnaces  ? 
— Yes  ;  I  was  thinking  of  closed  furnaces  then  ;  but 
I  should  almost  be  inclined  to  extend  it  to  both  now 
when  I  think  of  it.  There  have  been  some  con- 
siderable advances  made  lately  on  the  Tyne  in  open 
furnaces. 

12.220.  Are  you  aware  that  open  furnaces  involve 
the  making  of  a  great  quantity  of  weak  acid,  and  that 
it  is  not  fit  for  manufacturing  purposes  ? — Yes. 

12.221.  And  must  be  thrown  into  the  stream? — 
Yes  ;  that  is  allowed  to  go  away. 

12.222.  So  that,  in  fact,  you  would  propose  that  a 
manufacturer  should  be  compelled  by  law  to  adopt 
one  kind  of  furnace  in  preference  to  another  ? — No  ; 
that  I  never  thought  of. 

12.223.  Have  you  ever  looked  forward  to  the  time 
when  it  would  be  practicable  to  enact  that  no  muriatic 
acid  should  escape  at  all  ? — Yes,  I  really  think  it  is 
possible. 

12.224.  Does  not  that  involve  the  construction  of  a 
furnace  that  would  never  crack  ? — Yes  ;  and  I  think 
it  ought  to  be  made  so. 

12.225.  In  the  meantime  that  very  desirable  result 
is  not  quite  in  sight,  I  suppose  ? — Some  people  think 
they  see  it.   Of  course  there  will  always  be  accidents. 

12.226.  I  suppose  at  any  rate  in  tlie  case  of  a  closed 
furnace  the  day  will  come  when  the  arch  must  give 
way  somehow  or  other  ? — We  may  suppose  that  the 
arch  is  not  made  of  brick.  There  is  a  new  closed 
furnace  now  made  of  iron  entirely,  and  if  it  turns  out 
well  the  i^roblem  will  be  thoroughly  solved.  You 
may  call  it  a  closed  furnace  ;  it  is  tlie  Kammack  and 
Walker  furnace,  which  works  by  a  continuous  process. 
It  is  as  yet  quite  in  its  infancy.  I  do  not  know  what 
may  become  of  it,  but  if  it  turns  out  well,  as  I  say, 
it  will  be  a  solution  of  a  part  of  the  question, 
perhaps  all. 

12.227.  That  is  also  a  case  in  which  you  would 
wait  the  result  of  experience  before  applying  legisla- 
tion ? — -Yes,  certainly  ;  that  is  one  of  the  reasons  why 
I  could  not  hurry  at  first. 

12.228.  You  spoke  of  Mond's  method  of  recovering 
sulphur  as  being  what  you  know  to  be  the  best 
practicable  at  present ;  would  you  propose  that  it 
should  be  imposed  on  manufacturers  by  law  ?^ — I 
never  thought  of  imposing  it  by  law  upon  a  manu- 
facturer, and  1  do  not  know  that  I  have  come  to  a 
conclusion  in  my  own  mind  about  it;  but  I  think 
th.'it  it  would  be  quite  fair  to  insist  at  least  that  the 
heaps  should  not  be  allowed  to  give  out  any  sulj^hu- 
retted  hydrogen,  except  perhajjs  at  the  very  spot  where 
they  are  laying  down  the  new  material,  or  to  insist 
that  the  drainage  should  not  be  allowed  to  give  out 
any  sulphuretted  hydrogen.  Perhaps  if  we  went  so  far 
it  would  be  sufficient  for  the  present.  I  think  that 
those  two  things  could  be  done  without  any  great 
pressure  upon  the  alkali  makers.  When  I  say  "  any 
sulphuretted  hydrogen,"  at  least  they  should  be 
allowed  to  give  out  very  little  at  any  rate. 

12.229.  Are  you  aware  that  the  waste  treated  by 
Mond's  process  is  not  so  good  for  making  formation 
for  l^uilding  upon  afterwards  as  the  other  ? — It  is 
loose,  and  I  believe  that  for  a  short  time  it  is  apt 
to  give  out  some  sulphuretted  hydrogen  ;  but  even 
that  depends  a  good  deal  upon  the  way  it  is  managed ; 
if  the  sulphur  is  very  completely  taken  out,  I  do  not 
think  that  it  is  olJensive,  even  at  the  beginning. 

12.230.  It  is  not  so  good  in  the  point  of  view  of 
making  ground  to  be  the  site  of  futiu-e  manufactories  ? 
— No,  it  is  not. 

12.231.  And  are  you  aware  that  the  landowners 
on  the  banks  of  the  Mersey  have  certainly  not  been 
objccling  to  the  making  of  land  1)y  the  ordinaiy 
waste  ? — But  if  people  complain  of  the  sulphuretted 
hydrogen,  some  means  must  be  taken  to  stop  it,  as 
it  seems  to  me.  If  you  make  very  large  heaps  of  waste 
in  an  inland  country  you  entail  upon  your  posterity, 
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you  may  say,  a  stream  of  sulphuretted  hydrogen  for  Dr. 
at  least  two  or  three  generations  probably,  and  if  you    ^-  ^-  Smith. 
cover  the  heaps  extremely  well  and  do  not  allow  them    ^  ^ 
to  be  aftected  by  the  atmosphere,  I  suppose  the  ' 
drainage  will  hist  still  longer  than  if  you  do  not 
cover  them  well  ;  that  is  to  say,  the  oxidation  will 
not  be  so  efi^eetive  at  the  surf  ace  and  the  drainage  will 
last  longer ;  you  therefore  impose  upon  the  generation 
to  come  certain  duties,  viz.,  to  protect  the  neighbour- 
hood from  sulphuretted  hydrogen  when  you  are  not 
there  to  pay  the  penalty  and  when  you  are  not  there 
to  do  the  work,  or  perhaps  the  work  may  be  entirely 
given  up  in  a  few  years,  and  there  is  nobody  re- 
sponsible for  the  drainage  that  is  continually  coming 
off  in  those  works.    It  is  a  legal  difficulty  which  I  do 
not  pretend  to  see  my  way  out  of,  but  I  can  give  you 
one  or  two  methods  of  removing  the  sulphuretted 
hydrogen. 

12.232.  Do  you  know  that  Mr.  Swan  gave  us  some 
evidence  to  show  that  he  had  been  able  to  treat  suc- 
cessfully the  drainage  from  an  old  waste  heap  by 
precipitating  it  with  some  waste  from  manganese  ? — 
I  went  to  see  the  works  at  Shields,  and  I  believe  the 
drainage  from  that  heap  is  entirely  without  smell.  It 
seemed  to  me  entirely  successful.  He  had  used  the 
iron  which  is  separated  from  the  manganese.  I 
suppose  there  might  be  a  little  chloride  of  manganese 
with  it ;  I  do  not  know.  This  was  put  into  the  drainage 
of  the  waste  heap,  and  it  was  exposed  to  the  air  on  a 
considerable  surface  and  stirred  up  from  time  to  time, 
I  suppose  to  allow  more  air  in.  It  was  done  in  a  very 
rough  manner  indeed.  A  very  simple  thing  it  seemed 
to  be,  but  it  certainly  was  successful. 

12.233.  Is  it  not  the  case  that  the  amount  of 
drainage,  although  it  lasts  a  long  time,  is  very  small 
in  quantity  on  any  one  day  ? — It  is  not  a  large  amount 
to  deal  with ;  it  depends  very  much  upon  the  mode 
in  which  the  waste  is  spread,  whether  it  is  as  a  lofty 
heap  or  a  very  broad  heap,  and  it  depends  upon  the 
rainfall  at  the  ])lace  I  suppose. 

12.234.  Are  you  aware .  that  on  the  Tyne  the  best 
managed  waste  heaps  were  deliberately  oxidised  all 
over  the  surface  without  allowing  them  to  take  fire 
to  a  certain  depth,  so  as  to  cover  them  with  a  stratum 
of  fully  oxidised  waste  ? — I  did  not  know  that  that 
was  done  on  the  Tyne,  but  I  proposed  it  to  be  done 
at  Widnes  ;  I  thought  it  was  a  proper  thing. 

12.235.  Would  you  think  it  right  to  impose  directly 
or  indirectly  by  legislation  the  adoption  of  a  process 
which  was  the  subject  of  a  patent  ? — I  think  there 
are  cases  where  one  might  be  obliged  to  do  so,  but 
nobody  would  take  the  trouble  of  new  inventions 
unless  they  are  patented. 

12.236.  I  believe  that  Mr.  Mond  is  now  applying 
for  a  prolongation  of  the  process  of  his  patent  ? — An 
inventor  deserves  reward,  and  if  it  is  valuable  to  the 
country,  I  do  not  see  why  he  should  not  be  rewarded 
for  it ;  but  if  it  is  not  valuable,  I  suppose  that  no  one 
will  use  it. 

12.237.  Would  you  say  that  it  would  be  safe  to 
leave  it  to  the  self-interest  of  the  manufacturer 
whether  he  adopts  any  process  or  not  ? — That  is 
another  point.  If  it  is  a  valuable  invention,  and 
if  it  is  an  invention  that  ought  to  be  used  by  man- 
ufacturers, I  do  not  see  why  they  should  not  pay  him 
for  its  invention. 

12.238.  I  think  if  I  remember  rightly  it  was  pro- 
posed in  the  Patent  Bill  that  the  inventor  should  be 
bound  to  give  licenses,  at  rates  to  be  fixed  by  some 
impartial  authority  ;  perhaps  that  would  meet  tlie 
case  in  your  opinion? — It  would  be  a  very  good 
arrangement  in  a  Patent  Bill  I  think. 

12.239.  You  mentioned  Mr.  McTear's  experiment 
for  the  recovery  of  sulphur  by  his  own  process  being  a 
valuable  one  ;  are  you  aAvare  that  his  local  circum- 
stances are  very  exceptional,  that  he  has  a  natural 
supply  of  old  liquor  from  an  old  waste  heap  Avhich  is 
very  rich  in  sulphur  ? — Yes  ;  I  was  thinking  of  that 
waste  heap  when  I  spoke  of  the  length  of  time  during 
which  sulphurous  liquid  was  given  out, 

12.240.  So  that  in  fact  he  is  now  recovering  his 
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sulphur  uot  from  recent  waste,  but  frora  very  old 
waste  ? — I  believe  so. 

12.241.  Is  not  the  recovery  of  the  sulphur  from 
the  waste  that  he  is  making  very  dear  ? — No  ;  I 
suppose  it  would  require  a  process  equal  to  Mond's 
to  do  it. 

12.242.  With  regard  to  works  other  than  alkali 
works,  you  draw  a  distinction  between  the  inspection 
clause  of  the  Alkali  Act  and  the  other  clauses  as  to 
the  employment  of  the  best  practicable  methods ;  you 
propose  that  copper  works  should  be  put  under  new 
legislation  for  inspection  purposes  only  ? — Yes,  I  was 
thinking  so  as  to  inspection ;  there  might  be  inspec- 
tion with  new  appeal  clauses  introduced  for  them, 

12.243.  And  that  you  should  have  power  to  inspect 
their  v/orks  and  report  without  requiring  any  standard 
of  efficiency  of  working  ? — Yes,  until  we  have  more 
information. 

12.244.  And  that  would  be  with  the  view  of  accu- 
mulating information  and  experience  as  a  guide  to 
future  legislation  ? — Yes. 

12.245.  Always  admitting  the  principle  that  you 
do  not  enact  by  law  what  is  not  proved  to  be  practi- 
cable in  actual  operation  ? — It  is  quite  true ;  it  is  the 
same  principle  again. 

12.246.  {Professor  Abel.)  I  understood  you  to  state 
to  the  Chairman  that  sufficient  apparatus  and  ap- 
^jliances  nmst  now  exist  at  all  the  alkali  works,  to 
ensure  working  within  the  Act,  and  that  any  infringe- 
ments must  be  due  either  to  carelessness  or  to  accident. 
Is  not  that  your  statement  ? — ^Yes.  I  may  make  this 
statement  also,  and  it  is  a  very  important  one,  that  in 
a  certain  sense  we  never  know  absolutely  whether 
the  apparatus  is  sufficient,  because  there  are  times 
when  the  manufacturers  are  apt,  when  pushed  for 
orders,  I  suppose,  to  overwork  the  apparatus.  I  do 
not  know  any  mode  of  getting  over  that  difficulty, 
and  that  certainly  would  be  an  argument  for  very 
constant  inspection.  It  is  a  very  difficult  thing  to 
avoid. 

12.247.  I  noticed  that  you  have  made  an  observation 
with  reference  to  the  possibility  of  overworking  an 
establishment ;  do  you  not  think  that  the  arrange- 
ments for  complying  with  the  Act  should  be  such  as 
to  afford  a  fuU  and  proper  margin  for  any  possibility 
of  extra  work  ? — Yes,  I  think  so,  if  possible. 

12.248.  Looking  to  that,  you  divided  the  works 
into  three  classes.  You  told  us  that  some  complied 
thoroughly  Avith  the  Act,  that  others  complied  just, 
we  may  say,  within  the  limits  of  the  Act,  and  were 
more  or  less  frequently  outside  those  limits,  and  that 
others  must  be  admitted  ta  be  offenders  ? — Occasional 
offenders ;  I  do  not  think  there  are  any  very  serious 
offenders. 

12.249.  Still  those  occasional  offences  must  arise 
from  either  one  of  two  or  three  causes,  either  from 
insufficient  arrangements  or  from  habitual  or  frequent 
neglect  in  the  proper  application  of  those  arrangements, 
even  if  they  are  sufficient,  or  from  carelessness  of  the 
workmen  ? — Yes. 

12.250.  In  the  case  of  works  Avhich  might  be  seen 
to  allow  a  free  escape  of  vapour  from  the  top  of  their 
condensing  towers,  for  a  period  of  one  or  two  hours  in 
the  forenoon,  in  addition  to  the  continuous  and  ample 
escape  of  nitrous  acid  from  the  shaft,  Avovdd  you  con- 
sider that  in  that  case  such  escape  could  be  due  to 
carelessness  ;  would  it  not  rather  be  due  to  Avilful- 
ness  ? — I  should  call  that  wilfulness. 

12.251.  And  if  such  escape  occurred  from  exten- 
sive manufactories,  and  occurred  habitually,  it  really 
would  be  most  important  to  have  a  constant  system  of 
inspection,  even  if  that  inspection  consisted  simply  in 
what  I  might  call  mechanical  inspection.  You  apply 
the  term  mechanical  to  a  continuous  chemical  inspec- 
tion by  apparatus,  but  I  would  apply  the  term  in  this 
case  to  visual  inspection.  Do  you  not  think  that 
visual  inspection  in  such  a  case  would  be  a  matter  of 
very  considerable  importance  as  assisting  the  inspector 
in  carrying  out  the  operations  of  the  Act? — I  always 
suppose  that  things  must  be  very  bad  when  they  are 
seen  by  the  eye — that  is  to  say,  seen  distinctly  and 


certainly  by  the  eye.  If  it  were  very  frequently  the 
case  that  works  gave  out  an  amount  of  gas  easily  seen 
by  the  eye,  of  course  I  think  it  would  not  be  right  to 
allow  that  under  any  conditions  whatever. 

12.252.  Have  you  at  present  the  means  or  have 
your  inspectors  at  present  the  means  of  checking  such 
frequent  and  wilful  escape  as  the  one  to  which  I  have' 
referred? — Escapes  which  we  believe  not  to  be  con- 
tinued, Avhich  may  be  found  at  the  time  when  we  go 
there,  and  which,  perhaps,  Ave  would  consider  chari- 
tably have  not  continued  long,  and  Avhich  probably, 
from  evidence  obtained  at  the  works,  Ave  find  have  uot 
been  continued  long,  escapes  of  that  kind  are  checked 
by  hundreds  every  year ;  there  is  no  end  to  them,  and 
we  do  not  count  them.    But  I  do  not  know  of  any 
enormous  escape  of  that  kind ;  for  example,  Avhich 
one  gentleman  in  his  evidence  referred  to,  that  the 
amount  which  did  the  mischief  Avas  something  like  20 
or  30  times  the  amount  prescribed  by  the  Act.    I  am 
not  aware  of  any  such  escapes  whatever  having  existed 
at  any  time,  except,  I  may  say,  one  case,  because  I' 
measured  one  myself  on  the  Tyne,  where  93  grains 
Avere  going  off,  but  then  I  saw  simply  that  it  was' 
because  the  Avater  pipe  had  just  broken  down.  I 
saw  the  reason  at  once  ;  but  such  enormous  escapes ' 
as  have  been  alluded  to  as  20  or  30  times,  do  not' 
occur  in  our  experience  at  all.    I  am  only  aAvare  of 
escapes  up  to  one  grain  having  occm'red  once  in  an 
alkali  work  this  year,  certainly,  and  that,  of  course, 
was  a  matter  quite  recent.     The  frequent  smaller, 
escapes  Avhich  I  believe  lead  to  consequences  so  often ' 
mentioned  are  very  slight,  something  between  "2  and  "3,: 
and  such  amounts  as  those  ;  frequently  those  occur,- 
Avhich  Ave  stop. 

12.253.  It  is  only  with  a  view  of  ascertaining 
Avhether  the  means  at  your  command  are  sufficient  to 
ensure  thorough  inspection  that  I  state  that  some  of. 
the  Commissioners  did  see,  for  a  considerable  portion 
of  a  forenoon,  vapours  freely  escaping  from  the  con- 
densing tower  of  a  very  large  alkali  Avorks,  in  addition 
to  nitrous  vapours  escaping  continuously  for  the  same- 
period,  and  apparently  regularly,  from  a  chimney  in 
the  neighbourhood  of  a  Glover  and  Gay-Lussac 
tower? — I  know  the  circumstance  that  occurred,  which 
ought  not  to  have  occurred ;  the  quantity  actually 
escaping  was  m-casured.  I  do  not  remember  Avhat  it 
amounted  to,  but  it  Avas  much  less  than  expected.  I 
have  only  seen  red  nitrous  vapour  visible  to  the  eye 
escaping  from  two  alkali  works,  one  on  the  Tyne  and 
one  at  St.  Helen's. 

12.254.  This  observation  of  certain  of  the  Commis- 
sioners made  at  Widnes  being  brought  to  your 
knoAvledge  of  such  very  serious  escapes  taking  place, 
Avhich  must  be  considerably  outside  all  the  limits 
which  you  named  just  now,  how  would  you  suggest 
by  your  present  means  of  inspection  that  they  could 
be  prevented  ? — I  think  that  the  Act  would  be  very 
clear  upon  that  point ;  it  is  A'ery  easy  to  prevent 
those  excessive  escapes  of  nitrous  gas. 

12.255.  Provided  the  inspector  sees  them  ? — Pro- 
vided that  the  inspector  sees  them. 

12.256.  Does  not  that  appear  to  be  a  strong  argu- 
ment in  favour  of  some  system  of  constant  inspection, 
in  a  district  where  a  very  large  number  of  these  worka 
exist? — It  is  an  argument;  but,  as  I  said  before,  the 
Avorks  must  have  either  been  overworking  or  the- 
apparatus  must  have  been  in  imperfect  order  of  some, 
kind  which  ought  not  to  have  existed.    I  think,  as  I^ 
said  before,  it  is  better  to  allow  some  escape  occa-  ' 
sionally  than  to  bring  in  a  system  of  suspicion,  and  to  ' 
disturb  the  Avhole  trade  by  a  constant  and  irritating , 
inspection,    I  Avould  be  rather  inclined  to  take  the: 
broader  ground,  that  inspection  ought  to  be  a  littl 
more  frequent  than  it  is  now. 

12.257.  Only  the  fact  that  two  flagrant  escapes  ol 
a  different  character  from  the  same  works  woula 
appear  to  indicate  as  though  it  Avere  something  more 
than  accidental  overworking  in  a  particular  branch, 
and  as  though  it  might  possibly  bo  some  jiractice 
which  Avas  more  or  less  frequently  indulged  in,  and 
AvliLch  possibly  might  by  a  more  iunple  system  of 
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inspection  be  at  any  rate  reduced,  if  not  prevented 
altogether  ? — It  certainly  might  be,  but  I  am  very 
much  surprised  that  I  never  saw  it  at  Widnes,  and 
that  it  has  never  been  mentioned  to  me. 

12.258.  You  consider  that  in  Mr.  Fletcher's  district 
one  assistant  inspector  would  be  sufficient  to  enable 
him  to  carry  on  thoroughly  the  working  of  the 
existing  Act?— I  think  so.  I  was  asked  by  the  President 
of  the  Local  Government  Board,  when  the  Act  was 
passed,  whether  I  should  like  more  inspectors.  I  said 
that  I  should  wait  a  little  until  we  saw  what  was  re- 
quired, and  I  waited  a  little.  I  did  ask  for  one  at  New- 
castle, and  it  was  considered  that  I  had  not  given 
sufficient  reason  for  deinanding  one.  Afterwards  I 
applied  for  a  temporary  one,  and  that  was  granted. 
I  think  I  should  be  inclined  to  try  and  begin  with 
one  for  Mr.  Fletcher's  district. 

12.259.  Do  you  consider  that  any  subordinate 
officer  under  the  inspector  would  be  of  value  as  assist- 
ing him  ? — Yes,  I  think  so. 

12.260.  You  stated,  I  think,  that  you  expected  im- 
provements to  arise  in  working  under  the  Act,  or  in 
conforming  with  the  Act,  not  so  much  from  inspec- 
tion as  from  the  development  of  invention  ;  do  you 
consider  that  it  should  be  an  important  part  of  the 
inspectors'  duties  to  devote  their  attention  to  the 
olaboration  of  processes,  whei'eby  this  escape  of 
vapours  should  be  prevented  ? — No ;  the  inspectors 
could  not  do  that ;  they  have  too  much  to  do  at 
pi'esent. 

12.261.  And,  independently  of  that,  it  would  pro- 
bably hardly  be  within  their  province  as  independent 
officers  to  point  out  directly  certain  processes  or 
inventions  as  the  ones  which  should  be  adopted  by 
the  manufacturers  ? — Quite  so. 

12.262.  Then,  after  all,  the  system  of  inspection 
must  be  the  primary  means  of  stimulating  invention  ? 
— ^Yes,  in  conjunction  with  the  standards.  We  have 
arrived  at  standards,  and  it  is  difficult  to  say  which 
should  come  first,  but  I  am  inclined  to  think  that  the 
raising  of  the  standard  at  any  time  always  stimulates 
invention  a  little  further  than  was  expected,  and 
from  that  point  they  have  another  rise  at  another 
time  ;  it  has  been  so  in  the  past. 

12.263.  Then  you  would  propose  that  the  inspec- 
tor should  by  his  study  of  the  subject,  and  of  the 
appliances  that  the  manufacturer  has,  not  merely 
see  that  the  Act  is  thoroughly  enforced,  but  also  indi- 
cate to  the  manufacturer  that  there  is  a  prospect  of 
still  more  stringent  working  towards  the  complete  con- 
densation of  the  gases  ? — I  think  so ;  I  think  that 
an  inspector  when  taking  a  wide  view  of  his  subject 
would  do  so. 

12.264.  With  regard  to  yoiu-  system  of  inspecting, 
arc  you  perfectly  satisfied,  as  far  as  your  personal 
experience  goes,  -with  the  system  which  you  now 
adopt  of  testing  the  gases,  either  periodically  or  con- 
tinuously, in  the  chimney  ? — I  think  it  is  enough  for 
some  time. 

12.265.  Together  with  a  careful  and  more  or  less 
continuous  inspection  of  the  works  with  reference  to 
accidental  or  wilful  escapes  ? — Yes. 

12.266.  With  reference  to  the  question  of  the  alkali 
waste  heaps,  I  think  you  stated  that  you  considered 
that  the  time  had  arrived  when  they  should  be  dealt 
with  by  the  inspectors  ? — Yes. 

12.267.  Do  you  mean  that  they  should  be  dealt 
with  with  reference  to  the  treatment  of  the  waste  or 
with  reference  to  the  question  of  laying  the  waste 
and  the  proper  drainage  and  disposal  of  the  drainage 
of  the  waste  ? — I  said  about  the  treatment  of  the 
waste  ;  I  was  not  quite  ready  to  advise  the  im- 
posing of  such  a  heavy  oittlay  of  capital  upon  the 
manufacturers  at  present  when  they  have  so  much 
to  complain  of,  although  that  certainly  is  the  best 
'Way  that  I  know  of  treating  the  waste,  and  it  protects 
both  ourselves  and  those  that  come  after  us  for  per- 
haps a  couple  of  generations  ;  but  tlic  treatment  by 
Wme  method  or  other  of  the  drainage  seems  to  me 
absolutely  essential  in  inland  places. 

.    12,268.  With  regard  to  the  treatment  of  the  waste 
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itself  by  Mond's  process,  which  is  the  one  particularised  i)r. 

on  this  occasion,  we  have  it  in  evidence  that,  by  the 

most  complete  treatment  thaj;.  has  yet  been  carried  out,  ^ 

not  more  than  one  third  of  the  sulphur  from  the  alkali  ^ 

waste  is  recovered ;  do  you  consider  that  treatment, 

leaving  two  thirds  of  the  sulphur  in  the  waste,  and 

leaving  the  waste  in  a  condition  in  which  it  is  more 

prone  to  the  effects  of  the  atmosphere  and  oxidation,  to 

be  an  efficient  mode  of  treating  waste  and  one  which 

could  be  recommended  for  general  adoption  ? — It  is 

imperfect,  and  that  is  one  reason,  at  least,  why  I  should 

not  be  inclined  to  insist  upon  it,  but  it  is  a  method 

which  at  least  pays  for  itself,  and  leaves  some  smaU 

profit ;  that  therefore  is  something  very  much  in  its 

favour.   It  is  a  method  also  which  completely  destroys 

the  offensiveness  of  the  drainag(;  very  soon  ;  I  could 

not  smell  any  sulphuretted  hydrogen  in  the  liquid 

flowing  from  the  Netham  works  when  I  was  there. 

I  know  that  it  is  sometimes  said  that  it  oxidises  very 

rapidly  and  is  very  offisnsive  at  the  beginning  ;  if  it 

does  so,  that  is  rather  an  objection  to  it,  but  it  is  not 

an  objection  which  lasts  long.  I  am  inclined,  however, 

to  think  that  that  objection  only  occurs  when  the 

waste  has  not  been  washed  sufficiently  clean  ;  if  more 

sulphur  had  been  taken  out  that  condition  would  not 

have  occurred  ;  at  least  I  chd  not  find  that  the  waste 

was  inclined  to  give  out  much  vapour  or  heat  at  the 

Netham  works. 

12.269.  But  that  probably  is  just  the  difficult  point 
connected  with  the  process,  for  it  is  only  by  arresting 
the  treatment  of  the  waste  at  the  point  where  only 
one  third  of  the  sulphur  is  recovered  that  it  is  at  all 
remunerative,  and  if  the  waste  is  further  treated,  it 
must  be  treated  at  a  loss  to  the  manufacturer  ? — The 
third  washing  I  believe  is  not  remunerative  if  it  is 
separately  calculated,  and  the  fourth  would  be  still 
less  so  ;  but  I  have  not  heard  of  anyone  who  had  gone 
the  whole  length  of  washing  it  completely  in  this 
covintry  for  any  length  of  time  who  has  said  that  it 
was  not  remunerative ;  for  example,  I  may  say  that  at 
the  Netham  works  it  does  still  pay  a  small  profit,  and 
yet  it  is  washed  completely. 

12.270.  Mr.  Worsley,  of  the  Netham  works,  at 
question  6371,  says  in  reply  to  the  inquiry,  "Do  you 
"  carry  the  process  out  to  the  full  extent  described  by 
"  M.  Mond  as  regards  the  number  of  successive  treat- 
"  ments  of  the  waste,"  he  says,  "I  think  that 
"  M.  Mond  recommends  you  to  repeat  the  number 
"  of  treatments  as  long  as  you  can  obtain  sulphur 
"  enough  to  be  worth  while  continuing  it;"  and  then 
he  is  asked,  "  ITow  many  treatments  do  you  adopt  ?" 
and  he  says,  "  Three ;"  (Q.)  "  And  you  obtain  one  third 
"  of  the  sulphur,"  and  he  says,  "  Yes."  He  subse- 
quently states  that  the  processes  fail  to  be  at  all 
highly  remunerative,  so  that  practically  it  cannot  be 
carried  beyond  those  three  washings,  and  then  it 
leaves  the  waste,  as  far  as  the  evidence  before  us 
goes,  in  a  condition  decidedly  oti"ensive, — as  offensive 
as  ordinary  waste  when  exposed  to  the  air,  if  not 
more  so,  for  a  short  time ; — and,  secondly,  it  is  very 
difficult  to  deal  with  where  laying  of  the  waste  has 
to  be  carried  out  on  account  of  the  very  great 
difiiculty  in  making  it  bind  into  compact  masses, 
which  will  not  be  the  case  when  treated  by  the 
ordinary  plan.  Do  not  you  consider  that  those  are 
important  difficulties  connected  with  the  applica- 
tion of  this  process  upon  a  large  scale  ? — They  are 
difficulties,  but  they  are  not  very  great  difficulties.  I 
think,  from  the  account  of  the  washing  which  I  got 
from  Mr.  Worsley,  and  from  what  I  distinctly  saw 
and  analysed,  that  those  three  washings  did  not  leave 
the  material  in  that  offensive  state  to  which  people 
object  ;  I  rather  think  tliat  if  the  three  washings  are 
well  done  the  amount  of  decomposition  afterwards 
is  very  small.  I  knpw  there  are  people  who  have  a 
different  opinion  on  this  subject,  but  tney  cannot 
have  seen  what  I  saw. 

12.271.  I  think  M.  Mond  himself  rather  bears  out 
these  statements  of  Mr.  Worsley,  that  the  process,  if 
it  be  carried  on  with  any  profit  at  all,  can  only  bo  so 
partially  carried  on  that  the  waste  is  afterwards  more 
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Dr.  or  less  difficult  to  deal  with  ? — Supposing  it  is  carried 
R.  A.  Smiih.    on  as  far  as  JMr.  Worsley  carries  it  on,  it  certainly 

  makes  the  drainage  inoftcnsive.    The  only  difficidty 

10  May  1877.  ^^^^  occurs  to  me  is  that  it  might  in  some  places  be 
done  at  rather  a  loss.  I  do  not  know  that  it  is  a 
very  important  difficulty.  I  see  very  large  heaps  of 
that  material  upon  the  Tyne  raised  up  to  the  height 
of  40  or  50  feet,  and  they  have  appeared  like  concrete 
for  many  years,  but  after  a  number  of  years  they 
begin  to  swell  and  burst  out,  and  large  pieces  fall 
down  in  some  places.  I  know  a  case  upon  the  Tyne 
where  it  was  dangerous  to  pass  by  the  road.  One 
piece  fell  and  broke  through  two  cottages.  I  say 
this  to  show  that  the  compactness  is  not  of  a  very 
reliable  kind ;  it  is  very  deceptive. 

12.272.  Still  the  waste  is  so  laid,  is  it  not,  and  has 
been  for  some  years  past,  that  buildings  and  factories 
have  been  safely  erected  and  maintained  upon  foun- 
dations of  alkali  waste  ? — Yes  ;  when  they  are  not  too 
high  they  may  be  made  so. 

12.273.  But  I  may  ask  v/hether  you  have  had  no 
experience  in  building  upon  waste  treated  by  Mend's 
process  as  compared  with  waste  not  treated  by  Mond's 
process  ? — We  cannot  well  compare  the  two. 

12.274.  At  all  events,  as  regards  building  property, 
the  waste  treated  by  Mond's  process  is  very  inferior 
to  the  waste  in  its  normal  condition  ? — Yes,  I  sup- 
pose that  is  true. 

12.275.  With  regard  to  the  question  of  dealing 
with  the  waste  by  inspection,  it  can  only  be  dealt 
with  at  present,  at  any  rate,  principally  with  reference 
to  laying  the  waste,  and  the  production  of  artificial 
ground  by  the  waste  ? — I  should  not  be  quite  satisfied 
with  laying  the  waste  simply  smoothly  and  patting  it 
down  upon  the  surface.  I  think  the  surface  ought  to 
be  covei'ed  with  something. 

12.276.  That  is  to  say,  you  see  your  way  to  giving, 
as  an  indication,  directions  for  laying  the  waste  with- 
out creating  any  large  amount  of  nuisance  as  far  as 
the  waste  itself  is  concerned  ? — Yes  ;  I  think  that 
might  be  done. 

12.277.  With  regard  to  the  drainage  from  the  waste, 
which  may  to  a  certain  extent  continue  to  be  formed 
for  a  very  long  period,  you  see  no  difficulty  in  the 
treatment  of  it  ? — No ;  I  think  it  might  be  treated. 
I  will  not  say  there  is  no  difficulty  at  all,  but  I  think 
it  might  be  treated. 

12.278.  If  the  inspection  is  such  that  no  possibility 
exists  for  acid  liquors  escaping  from  the  works  and 
coming  into  contact  with  the  drainage  from  the  waste 
heaps,  the  nuisance  will  then  be  reduced  to  a  mini- 
mum, will  it  not  ? — It  will  be  reduced  to  a  minimum 
so  far  as  the  present  generation  is  concerned  ;  the  rest 
must  look  out  for  themselves. 

12.279.  That  coidd  hardly  be,  because  the  same 
means  would  still  exist  in  the  future  of  dealing  with 
the  drainage,  supposing  that  we  make  no  further 
advance  in  it  now,  would  it  not  ? — It  would  ;  but  I 
am  considering  for  a  moment  this  case  :  if,  for  example, 
Mr.  Tennant's  works  in  Glasgow  were  given  up,  the 
drainage  would  remain  there  for  the  future  for  those 
who  came  after. 

12.280.  {Earl  Percy.)  I  think  you  said  in  your 
evidence  that  you  did  not  think  that  close  inspection 
was  the  best  for  the  purpose  ? — When  I  said  close,  I 
meant  constant,  as,  for  example,  the  inspection  over 
distilleries  and  such  things.  Constant  daily  inspec- 
tion is  not  the  highest  kind  of  inspection. 

12.281.  Why  do  you  think  so? — It  produces  a 
great  irritation,  so  far  as  I  can  see,  between  the 
inspector  and  those  inspected,  and  there  is  an  inclina- 
tion to  evade  it  as  occasion  demands.  The  workmen 
ai'e  annoyed  also,  and  are  inclined  to  try  and  play 
pranks  with  the  apparatus. 

12.282.  Then  it  is  rather  that  you  think  that  close 
inspection  would  provoke  resistance  than  that  you 
think  it  is  not  needed  to  prevent  transgressions  of  the 
law  ? — Yes ;  pi-obably  that  is  the  view  I  think  for 
the  moment,  but  an  inspection  of  the  kind  I  prefer, 
trusting  a  good  deal  to  the  honour  of  the  manufac- 
turers, and  looking  generally  at  the  actual  state  of 


their  works,  as  we  have  been  doing,  will  produce  in 
time  a  higher  and  better  founded  progress  than  a 
constant  irritating  inspection  daily  would  produce. 

12.283.  You  say,  in  time.  What  time  would  you 
fix  for  this  result? — I  do  not  know  exactly  the  time, 
but  I  may  say  that  during  the  time  that  we  have 
been  inspecting,  whatever  may  be  the  cause  of  it, 
there  has  been  more  science  introduced  into  works 
than  there  ever  has  been  before.  Our  inspection  has 
caused  the  manufacturers  to  inspect  for  themselves, 
and  chemists  have  been  employed  in  almost  every 
work  in  the  kingdom,  sometimes  more  than  one 
chemist,  and  sometimes  several  even  in  a  very  small 
work.  Of  course  that  has  not  actually  all  been  owing 
to  our  inspection,  but  a  great  deal  of  it,  1  believe,  has. 
Then  the  introduction  of  science  into  the  works  and 
into  the  laboratory  has  been  a  very  great  advantage 
to  the  tone  of  the  works. 

12.284.  How  do  you  mean  an  advantage  to  the 
tone  of  the  works  ? — I  think  it  has  been  an  advantage 
to  them  by  the  introduction  of  chemists  to  look  after 
their  escape  of  gases,  which  has  caused  them  to  insist . 
upon  very  minute  experimenting.  Manufacturers! 
have  been  anxious  to  get  good  chemists  into  the 
works,  and  sometimes  many  of  them  have  been 
allowed  to  go  from  one  process  to  another,  until  I 
consider  that  every  branch  of  the  work  has  benefited 
to  some  degree  by  it.  In  general  more  science  has 
come  into  the  works  than  used  to  be  the  case.  I  do 
not  mean  to  say  that  we  began  to  cause  it  to  enter, 
but  I  think  we  have  assisted  it  considerably.  , 

12.285.  Without  disputing  the  benefit  to  the  works] 
to  which  you  have  referred,  what  has  the  benefit  been 
to  the  general  public  ? — That  is  a  point  which  pro-  i 
bably  the  general  public  will  answer  for  itself  without  j 
caring  for  my  reply,  but  I  think  that  if  Ave  had  not 
been  inspecting  the  works  the  number  of  actions  for' 
damages  would  have  been  enormous,  whereas  at 
present  they  are  very  few,  and  in  some  places  none. 

12.286.  I  think  you  have  already  stated  to-day  that 
actions  for  damages  are  no  criterion  of  the  amount  of 
dam.age  that  is  infiicted  ? — I  was  speaking  then  of  ,2 
Widues.    In  the  Newcastle  district  the  actions  for  | 
damages  are  not  so  many  as  they  were.  1 

12.287.  But  that,  I  understand,  is  because  there 
has  been  an  agreement  between  the  manufacturers'^ 
and  the  injured  parties,  that  some  rough  and  ready  ;i, 
mode  of  arriving  at  compensation  should  be  insti-ji 
tuted  ? — I  may  say,  however,  leaving  out  the  opinionM 
of  the  public,  that  in  my  first  report  we  saw  thaW 
there  was  an  enormous  quantity  of  hydrochloriej 
acid  going  away.  The  amount  now  going  away  ial 
certainly  very  small  indeed  compared  with  the  enor- 1 
mous  amount  of  acid  that  is  made.  | 

12.288.  I  think  you  said  that  another  inspector  is! 
wanted  in  the  Widnes  district  and  another  inspector  J 
at  Newcastle? — I  should  be  inclined  to  begin  with'J 
that.    They  complain  of  having  too  much  to  do.  1 

12.289.  I  suppose  that  the  Widnes  district  is  mucha 
larger  than  the  district  of  Newcastle,  is  it  not? — -M 
Widnes,  St.  Helen's,  Liverpool,  and  Flintshire,  to-fl 
gether  constitute  a  larger  district  than  Newcastle,  but  a 
Newcastle  is  the  largest  connected  district.  A  very  1 
large  amount  is  made  in  the  Newcastle  district.  I 

12.290.  Can  you  tell  us  roughly  at  all  what  number  1 
of  works  in  Lancashire  and  Flintshh'c  there  are  com-  \ 
pared  with  the  number  of  works  on  the  Tyne  ? — I 
think  thei'e  are  about  26  in  Widnes,  in  St.  Helen's, 
and  in  Flintshire.    There  are  very  nearly  the  same 
amount  in  each. 

12.291.  At  any  rate  you  think  that  there  is  as  much 
work  for  the  inspector  on  the  Tyne  as  there  is  in  the 
Lancashire  district  ? — Yes.  i 

12.292.  I  think  you  said  that  the  apparatus  in  all  * 
works  is  now  so  perfect  that  any  escape  must  be  due  j 
to  carelessness  ;  am  I  stating  your  answer  fairly  ? — I 
do  not  say  that  it  is  merely  either  an  accident  or 
imperfect  apparatus ;  the  close  furnace  has  much  to 
answer  for. 

12.293.  I  think  you  said  that  the  escape  of  gaa 
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although  perhaps  not  larger  in  the  Tyne  district  than 
it  was  m  Lancashire,  was  more  regular  ? — Yes. 

12.294.  Would  you  explain  that  a  little,  because  at 
first  siglit  if  there  are  larger  occasional  escapes  of 
gas  in  Lancashire,  and  you  say  tliat  the  escape  of  gas 
is  more  regular  on  the  Tyne,  that  would  seem  to  infer 
that  there  is  a  regularly  excessive  escape  from  the 
works  on  the  Tyne  ? — I  said  that  there  was  in  both 
places  an  excessive  escape  in  one  sense  ;  that  is  to 
say,  the  atmosphere  contained  a  great  deal  more 
hydrochloric  acid  and  sulphuric  acid  in  those  places 
constantly  than  ought  to  exist,  but  that  in  works 
under  the  Alkali  Act  there  was  not  an  excess  accord- 
ing to  the  Act.  I  had  no  reason  to  think  that  any 
work  was  giving  out  an  excess  when  those  numbei'S 
were  taken. 

12.295.  I  understood  you  to  say  that  there  were 
excessive  escapes  of  gas  which  occurred  in  Lancashire 
to  a  greater  degree  than  occurred  on  the  Tyne  ? — 
Yes,  that  they  were  more  subject  to  excessive  escapes 
from  accidents  in  the  closed  furnaces  in  Lancashire 
tlian  they  were  on  the  Tyne. 

12.296.  And  yet  that  on  the  whole  there  is  not 
more  gas  escaping  in  Lancashire  than  on  the  Tyne  ? 
— I  am  not  sure  that  I  said  that ;  I  rather  think  that 
I  did  not  ;  on  the  contrary,  I  have  the  numbers  here, 
and  I  should  be  inclined  to  think  that  it  was  rather 
otherwise. 

12.297.  What  action  do  you  take  when  any  com- 
plaint is  made  to  you  from  any  district  of  an  excessive 
escape  of  gas  ;  do  you  go  down  yourself  and  inspect  ? 
— Yes  ;  1  keep  myself  pretty  well  acquainted  with  all 
the  works. 

12.298.  If  any  special  complaint  is  made  of  injury 
done  in  the  neighbourhood  of  a  particular  work  do 
you  think  it  incumbent  upon  yourself  to  go  down  and 
inspect  it  ? — Yes,  I  always  go  down  ;  if  I  think  there 
is  anything  that  I  ought  to  see  1  go  down. 

12.299.  Would  you  allow  any  prosecution  to  be 
instituted  against  works  without  yourself  going  to 
inspect  it  ? — I  might  do  that,  because  in  some  cases  I 
should  be  quite  sure,  or  at  least  almost  certain,  that  if 
it  was  an  escape  from  a  chimney,  when  I  went  down 
the  escape  would  have  ceased,  and  there  would  have 
been  no  use  in  that  case  of  going  down  simply  to  see 
it;  but  if  it  is  a  small  escape,  if  I  think  th;it  the 
owner  has  been  rather  careless,  I  always  go  down 
and  see  what  can  be  done  in  the  matter,  or  if  any- 
thing ought  to  be  done. 

12.300.  You,  of  course,  decide  yourself  whether 
any  prosecution  should  be  instituted? — Yes,  entirely. 

12.301.  I  should  like  to  call  your  attention  to 
Question  6662,  in  which  Mr.  Fletcher,  in  answer  to 
this  question,  "Do  you  merely  state  the  facts  to 
"  Dr,  Angus  Smith,  or  do  you  accompany  the  state- 
"  ment  ofthe  facts  with  a  recommendation  to  prosecute 
"  in  a  case  where  yon  think  that  from  the  persistency 
"  of  the  nuisance  or  the  character  of  the  manufacturer 
"  prosecution  is  necessary  ?"  says,  "  I  do  the  latter.  I 
"  remind  him  of  the  fact  of  my  having  given  previous 
"  reports,  and  that  it  is  unlikely  that  remedies  will 
"  l)e  taken  unless  more  force  is  used."  Then  he  is 
asked,  "  Has  Dr.  Angus  Smith  usually  acted  upon 
"  your  advice  in  these  matters  ?"  and  he  answers, 
"  Almost  immediately;  there  have  been  cases  in  which 
"  I  have  urged  prosecution  and  they  have  not  been 
"  carried  out."  Can  you  explain  that  at  all,  because  it 
appears  from  this  that  no  prosecution  is  ever  recom- 
mended except  for  persistent  nuisances,  and  yet  in 
certain  cases  you  have  not  carried  out  those  recom- 
mendations ? — Of  course  I  am  responsible  for  the 
matter.  I  am  very  glad  to  hear  Mr.  Fletcher's 
opinion  upon  everything,  and  we  correspond  with  each 
other  two  or  three  times  a  week  I  daresay,  but  I  am 
not  led  entirely  by  his  judgment ;  I  must  form  my 
own  judgment  on  the  matter. 

12.302.  Was  your  judgment  based  upon  the  fact 
that  in  tho.se  particular  instances  to  which  he  refers 
the  nuisance  had  not  been  persistent,  or  was  it  some- 
thing else  which  influenced  you  ? — I  do  not  know 
what  case  he  means,  but  that  might  be  one  of  the 
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reasons.  I  really  do  not  know  what  he  alludes  to 
there.  It  might  be  that  it  was  very  little  beyond 
the  Act,  or  there  might  be  many  reasons. 

12.303.  You  have  seen  his  evidence,  have  you  not  ? 
— I  have  seen  his  evidence,  but  I  was  not  aware  that 
he  alluded  to  any  particular  case  at  all. 

12.304.  Do  you  really  mean  to  say  that,  supposing 
there  was  a  persistent  nuisance,  even  a  small  escape 
beyond  what  the  Act  allowed,  still  there  was  an  escape, 
and  you  were  reminded  by  the  inspector  of  his  having 
given  a  similar  report  on  a  previous  occasion,  you 
would  have  any  question  whatever  in  your  mind  about 
instituting  prosecutions  ? — I  am  not  aware  of  any 
persistent  escape  above  what  the  Act  allows. 

12.305.  If  there  was  a  persistent  nuisance  you 
would  think  that  it  was  his  duty  to  inquire  into  it 
and  prosecute  ? — Yes ;  except  in  those  cases,  which 
frequently  happen,  where  the  escape  has  been  some- 
what beyond  the  Act,  where  the  cause  has  been  sought 
and  taken  some  time  to  find  out,  where  new  appa- 
ratus required  to  be  tried,  and  they  are  not  quite  sure 
whether  the  new  apparatus  will  effect  the  result 
desired.  It  may  take  some  time  to  effect  a  remedy. 
If  they  do  nothing  to  effect  a  remedy  a  prosecution 
would  certainly  take  place  at  once ;  but  I  am  not 
aware  that  anybody  has  persisted  in  going  on  as  they 
have  been  without  taking  any  means  to  effect  a 
remedy.    I  know  of  no  such  case. 

12.306.  Is  not  a  works  culpable  from  the  very  fact 
of  there  being  a  defect  which  requires  a  remedy  — sup- 
posing it  were  such  a  defect  as  would  constitute  a 
persistent  nuisance? — I  say  I  am  not  aware  of  a 
persistent  nuisance  without  any  attempt  to  remedy  it. 

12.307.  Then  the  question  which  I  put  to  you 
before  whether  in  the  case  of  a  persistent  nuisance 
you  Avould  not  think  it  your  duty  in  all  cases  to  pro- 
secute you  would  give  an  affirmative  reply  to  ? — Yes, 
1  would,  though  I  believe  it  is  merely  a  supposition. 

12.308.  I  think  you  said  that  the  inspection  at  night 
was  very  difficult? — Yes. 

12.309.  Anil  you  added  that  you  considered  the 
aspirator,  which  was  a  very  ingenious  invention,  had 
this  defect,  that  it  only  gave  the  average  amount  of 
escape,  and  therefore  was  not  so  good  a  test  as 
occasional  inspection.  Does  not  this  question  arise, 
whether  the  average  amount  of  escape,  provided  that 
the  aspirator  is  constantly  worked,  is  not  a  better  test 
of  the  way  in  which  a  works  is  conducted  than  in- 
spection, of  which  the  owner  of  those  works  probably 
knows  beforehand,  and  would  therefore  provide  that 
all  should  be  right  when  the  inspector  comes  ? — The 
question  is  a  complicated  one.  I  did  not  say,  in  so 
many  words,  that  I  considered  that  a  mechanical  in- 
spector, an  aspirator,  or  whatever  it  may  be  called, 
was  not  so  good  as  an  occasional  inspection.  I  did 
not  use  those  words,  although  my  words  might  have 
appeared  to  have  that  meaning.  I  think  it  is  a  very 
good  test  of  the  way  in  which  the  works  are  conducted, 
but  I  say  it  is  not  a  perfect  test,  because  the  works 
might  be  giving  off  an  enormous  quantity  of  acid  at 
one  time,  and  do  all  the  mischief  in  an  hour  or  ten 
minutes,  and  be  good  for  the  rest  of  the  time,  and 
therefore  I  said  it  was  not  a  perfect  one.  Then,  as  to 
the  next  part  of  the  question,  whether  the  owner  may 
be  supposed  to  know  when  the  inspector  comes,  I  am 
not  aware  of  any  inspection  of  that  kind.  We  never 
give  any  notice,  neither  can  the  owner  know  at  what 
time  the  inspector  is  coming,  unless  he  wishes  to  see 
the  owner  for  some  special  purpose,  when  he  may 
write  beforehand,  of  course. 

12.310.  I  did  not,  of  course,  mean  to  imply  that 
your  inspector  gave  notice,  so  that  they  might  know 
when  he  was  coming,  but  I  suppose  that  when  a 
gentleman  who  is  well  known  in  a  district  is  seen  in  a 
town  it  is  pretty  well  known  all  over  the  town  to 
anybody  who  wishes  to  know  it  that  he  is  there  ? — I 
am  afraid  that  such  knowledge  is  unavoidable. 

12.311.  I  do  not  dispute  that  it  is  unavoidable.  I 
only  meant  that  as  it  was  unavoidable,  and  was  not 
constant,  the  aspirator  is  a  sort  of  thing  which  might 
at  any  time  be  very  useful,  particularly  as  you  state 
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Dr-  that  no  night  inspection  practically  could  be  carried 
I.  Smith.  ^^^^^  ^^^^  therefore  for  nearly  one  half  of  the  24  hours 
,^ .  jgy^     there  is  no  inspection  at  all  ?— I  think  it  is  very 

  '    valnnble,  and  so  much  do  I  think  it  so,  that  I  have 

had  several  new  plans  under  consideration,  and  at  my 
desii-e  Mr,  Fletcher  has  been  making  improvemeuts 
upon  the  instrument.  I  do  not  think  it  will  be 
given  up  at  all.  The  question  might  be,  whether  it 
ought  to  be,  by  compulsion,  put  upon  every  chimney, 
and  that  I  have  considered  also ;  but  I  do  not  quite 
see  the  necessity  for  it.  I  would  not  say  that  it  would 
be  an  unwise  thing  to  insist  upon  it. 

12.312.  It  would  be  attended  by  some  expense, 
would  it  not  ? — I  suppose  each  instrument  would  cost 
about  bl.  Ml'.  Fletcher  and  I  have  often  spoken  upon 
the  subject  together. 

12.313.  Then  I  think  you  said  that  increased  facili- 
ties should  be  alforded  for  the  recovery  of  damages  ; 
have  you  devised  any  scheme  for  that  purpose  ? — I 
beUeve  that  the  plan  that  I  wrote  out  in  one  of  my 
reports  was  more  minutely  and  more  carefully  gone 
into  by  Mr.  Russell,  the  other  day,  the  county  court 
judge  at  Manchester,  and  I  should  have  nothing  to 
add  to  his  proposal. 

12.314.  On  what  grounds  were  you  given  an  assist- 
ant inspector  only  temporarily  ? — I  suppose  the  reason 
was  that  I  found  an  unwillingness  to  give  me  a  con- 
stant assistant,  and  as  I  was  very  anxious  to  have 
some  things  done  in  Newcastle  at  the  time,  I  asked  for 
a  temporary  one,  which  was  much  easier  to  give  than 
a  constant  one,  and  less  expensive. 

12.315.  It  was  rather  because  you  thought  that 
half  a  loaf  was  better  than  no  bread,  and  not  that 
there  was  any  particular  stress  of  business  at  that  par- 
ticular moment  ? — I  was  very  anxious  to  know  some 
things  at  that  particular  moment  during  the  winter  of 
last  year. 

12.316.  Is  the  amount  of  your  work  very  unequal 
then  at  different  times,  comparing  one  year  with 
another  ? — It  is  unequal ;  but  whether  it  is  because 
we  make  it  unequal,  or  because  the  works  make  it 
unequal,  I  do  not  know  ;  but  there  are  times  when 
the  condensation  is  not  so  good  as  at  other  times.  I 
suppose  that  when  people  have  very  large  orders  we 
find  it  difficult  to  keep  them  in  order. 

12.317.  Then  I  suppose  it  only  occurred  late  last 
year  ? — The  chief  reason  I  wished  for  that  assistance 
was  this, — to  have  some  more  statistics  to  give  to  the 
Commission,  and  to  confirm  a  number  of  results  which 
I  received  from  Newcastle,  and  which  I  obtained  for 
myself  also.  There  were  complaints  made  at  New- 
castle which  made  me  anxious,  and  I  wished  more 
work  done. 

12.318.  {Admiral  Hornby.)  With  regard  to  the 
case  that  Lord  Percy  has  alluded  to,  will  you  allow 
me  to  remind  you  that  Mr.  Fletcher  found  it  neces- 
sary to  pay  a  visit  seven  times  in  one  month  to  one 
work,  because,  as  he  told  us,  they  failed  to  comply  with 
their  duty.  I  asked  him,  at  Question  6784«,  "  Do  you 
"  consider  that  one  woi'k  where,  according  to  your 
"  own  account,  they  require  seven  visits  from  you  in 
"  one  month  and  six  in  another,  that  is  to  say,  in  the 
"  case  of  seven,  nearly  twice  a  week,  to  bring  it  up  to 
"  the  proper  state,  is  meeting  your  wishes  ? "  His 
answer  is,  "  No.  Perhaps,  if  it  rested  with  me,  I 
"  would  have  saved  some  of  those  visits.  (Q.)  In 
"  what  way  i  {A.)  By  acting  more  promptly.  (Q.) 
"  That  is  to  say,  in  such  a  case  as  that,  instead  of 
"  devoting  seven  visits  in  a  month  to  them,  and  find- 
"  ing  that  you  were  not  met,  you  would  have  recom- 

mended  a  prosecution  ?  {A.)  Yes."  Then  la,ter  on, 
at  Question  No.  6790,  I  asked  him,  "  In  this  last  year, 
"  one  of  those  works  required  seven  visits  ?  "  To 
v/liich  he  replied  "  Yes.  (  Q,)  There  was  no  prosecu- 
"  tion.  {A.)  No."  I  then  asked  him  whether  he  had 
reported  it  to  you,  and  recommended  a  prosecution, 
and  his  answer  was  that  you  had  not  thought  it  right. 
Surely  you  cannot  think  it  right  that  one  work  should 
recjuire  seven  visits  in  one  month  to  bring  that  work 
to  do  its  duty  to  its  neighbours  ? — It  might  appear  at 
first  sight  so,  but  it  is  not  so.    I  remember  the  case 


now  more  or  less,  as  Mr.  Fletcher  has  told  me  of  it. 
It  happened  to  be  one  of  the  best  works  in  the  kingi 
dom,  and  where  the  people  were  most  anxious  to  con- 
dense well,  but  difiiculties  had  occurred,  and  in  fact 
they  were  unable  to  find  out  the  cause  of  the  inferior 
condensation,  and  Mr.  Fletcher  went  very  frequently, 
in  order  to  see  how  they  were  getting  on.  He  does  not' 
however,  say  that  every  time  that  he  called  the  escape 
was  above  the  proper  height,  but  it  was  chiefly  to 
show  the  mode  of  attending  to  the  works.  He  thought 
it  was  necessary,  and  he  went  with- a  desire  to  know 
how  the  works  were  progressing. 

12.319.  I  only  thought  it  fair  to  give  you  an  oppor- 
tunity of  explanation  ? — I  mentioned  the  circumstance 
in  one  of  my  reports  more  or  less  clearly. 

12.320.  You  have  once  or  twice  made  use  of  the 
word  "  irritating,"  as  regards  inspection  ;  do  you  not 
think  that  it  may  be  equally  irritating  to  a  good 
manufacturer  who  is  doing  his  very  best  to  see  another 
man  not  doing  his  best,  and  he  get  the  discredit  of  it  ? 
— Yes,  I  think  it  would  be  irritating. 

12.321.  In  this  room  you  may  have  heard  of  a 
gentleman  who  a  few  weeks  ago  assured  us  that  he 
did  his  very  best  to  conduct  his  works  properly,  and 
that  they  were  no  nuisance,  but  that  he  suffered  from 
the  faults  of  his  neighbours,  who  conduct  their  works 
on  an  extremely  bad  principle?—!  do  not  think  I 
know  to  whom  you  allude. 

12.322.  It  was  Mr.  Muspratt,  who  thought  it  very 
hard  that  when  he  did  his  best  he  should  suffer  for 
the  sins  of  his  neighbours ;  and  I  would  ask  you,  with 
reference  to  that,  whether  you  really  think  that  your 
sub-inspector  living  at  St.  Helen's,  however  able  and 
however  zealous  he  may  be  (which  I  beHeve  him  to 
be),  can  exercise  such  a  supervision  over  those  works 
in  Wales  as  will  secure  fair  play  to  all,  and  prevent 
that  irritation  which  a  good  manufacturer  must  feel 
at  finding  mischief  imputed  to  him  which  he  does  not 
deserve.  Do  you  consider  that  any  man  at  that  dis- 
tance can  properly  conduct  inspection  30  or  40  miles 
off  ? — I  suppose  it  is  very  clear  that  he  cannot  see 
more  than  the  fact  that  the  works  are  generally  in 
good  order. 

12.323.  I  think  you  told  us  that  it  was  within  your 
knowledge  that  occasionally  works  have  been  carried 
on  where  there  was  no  water  — I  have  known  of  it 
afterwards,  certainly.    I  have  been  told  so,  at  least. 

12.324.  Do  you  not  think  that  if  that  is  done  it 
weakens  the  statement  that  you  made  as  to  the  sub- 
ject of  trusting  so  much  to  the  honour  of  the  manu- 
facturer, because,  although  I  hold  a  great  many 
manufacturers  in  high  honour,  I  am  afraid  there  are 
others  who  do  not  pay  the  same  attention  to  their 
duty  ? — I  think  I  said  at  the  same  time  that  two  of 
those  mauufacturers  who  I  thought  were  alluded  to 
had  been  fined. 

12.325.  Have  you  happened  to  hear  that  at  a  visit 
of  the  Commissioners  to  Newcastle  they  found  one 
place  without  any  water,  and  that  the  water  was 
turned  on  when  we  were  there? — No  ;  but  it  may 
have  happened  that  they  turned  on  the  water  when 
you  were  there,  I  do  not  say  that  all  manufacturers 
are  the  most  honourable  people  in  the  world.  There 
are  good  and  bad  amongst  them  ;  but  we  must  not 
treat  them  all  as  inferior  people, 

12.326.  You  were  asked  a  question  on  the  subject 
of  night  inspection.  Supposing  that  a  resident  in- 
spector was,  we  will  say,  at  St.  Helen's  or  Widnes, 
surely,  if  he  chose  to  visit  at  night,  his  own  nose  or 
his  own  eyes  would  direct  him  whei-e  there  was  an 
escape,  and  in  that  way  he  would  trace  it  ?— I  think 
not.  He  may  not  know  where  the  escajje  goes  on. 
He  may  not  see  it.    It  may  be  caused  a  mile  off. 

12.327.  Still,  if  there  was  a  resident  inspector,  he 
would  have  more  facilities  of  finding  out  who  were 
the  offenders  ? — Certainly  ^  no  doubt. 

12.328.  {  Mr.  Wilhraham  Egcrton.)  Do  you  think 
it  desirable  that  every  work  should  have  a  book  in 
which  observations  should  be  daily  recorded  after 
chemically  testing  the  works  — I  think  it  very  desir- 
able, but  not  compulsorily. 
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12.329.  Why  should  it  not  be  compulsory  ? — I  am 
not  sure  that  I  see  any  objection  to  it. 

12.330.  What  ditRculties  are  there  ? — There  are  no 
real  difficulties,  except  that  I  heard  one  difficulty 
started.  The  manager  of  some  works  said  to  one  of  the 
inspectors,  "  Why,  if  it  is  a  book  you  want,  we  can 
"  easily  give  you  one ;"  and  therefore,  of  course,  we 
are  put  under  some  disadvantage. 

12.331.  If  your  suggestion  is  that  the  book  may  be 
falsified,  would  not  the  same  person  who  would  falsify 
that  book  also  not  carry  out  strictly  the  law  behind 
your  back  ?  Would  not  that  be  so  ? — It  is  a  very  fair 
inference. 

12.332.  Would  not  the  very  fact  of  having  to  put 
down  observations  of  the  works  in  a  book  be  a  check 
in  case  you  had  complaints  from  the  district  on  a 
particular  day,  and  on  Avhich  the  men  of  course 
would  always  be  liable  to  cross-examination  before  a 
court  as  to  the  accuracy  of  the  statement  contained  in 
that  daily  record  I  think  it  is  very  important.  I 
may  also  remark  that  I  find  that  the  young  chemists 
who  are  generally  employed  in  doing  that  work,  being 
generally  very  well  educated  and  gentlemen  having 
more  or  less  a  love  of  science,  are  really  veiy  much  to 
be  relied  upon. 

12.333.  Do  not  you  think  it  Avould  be  advisable  to 
have  that  class  of  young  chemists  as  assistant  in- 
spectors, to  be  resident  in  all  the  large  centres,  who 
could  often  see  the  works,  instead  of  giving  a  large 
district  spreading  over  30  miles,  from  Liverpool,  say, 
to  Flint,  into  the  hands  of  one  inspector  only,  as  is 
the  case  at  present  ? — My  difficulty  there  again  is 
that  I  do  not  know  where  to  stop. 

12.334.  Supposing  you  give  one  or  two  or  three, 
why  should  you  not  stop  there  ?  Would  you  confine 
yourself  to  the  desirability  of  having  two  or  three 
sub-inspectors  under  an  inspector,  such  as  Mr.  Fletcher, 
within  a  district  as  large  as  Mr.  Fletcher's  district  ? 
Do  you  think  it  desirable  that  Mr.  Fletcher,  sup- 
posing his  district  to  remain  as  large  as  it  is  now, 
should  have  under  him  two  or  three  young  chemists, 
Avho  would  carry  out  observations  constantly,  under 
him  at  the  larger  works  in  that  district,  thereby 
giving  greater  security  to  the  public  that  the  law  is 
carried  out  than  can  possibly  be  at  present,  when  one 
inspector  residing  in  Liverpool  has  a  district  30  miles 
under  him  ? — As  I  said  before,  my  difficulty  was  to 
know  where  to  stop.  Supposing  there  was  one  at 
St.  Helen's  and  another  at  Widnes,  then  there  would 
be  another  wanted  at  Flint,  another  wanted  at 
Swansea,  and  another  down  in  Devonshire. 

12.335.  That  is  no  objection.  I  want  your  opinion, 
aye  or  no,  upon  the  question  that  I  have  asked  you. 
Do  you  see  any  objection  to  having  two  or  three  in 
that  district  of  Mr.  Fletcher's  ? — My  general  objec- 
tion is  to  multiplying  the  inspectors  for  the  reasons 
which  I  have  given  ;  and  there  is  also  this  other 
objection,  the  difficulty  of  obtaining  the  Treasury's 
consent  to  a  multiplication  of  the  inspectoi's.  Those 
are  difficulties  which  I  have  met  with,  and,  of  course, 
I  am  considerin":  the  matter  with  all  those  thing's 
before  me. 

12.336.  Looking  at  it  simply  as  a  question  as  to  the 
desirability  of  carrying  out  the  law  strictly  (which 
according  to  our  observation  and  your  admission  is 
not  always  the  case  at  present),  do  you  think  that 
the  law  would  be  carried  out  more  strictly  with  two 
or  three  inspectors  ? — I  do  not  know  that  I  am  quite 
inclined  to  answer  aye  or  no  to  that  question  ;  T  think 
that  Mr.  Fletcher  ought  to  have  more  assistance,  how 
nmch  more  I  do  not  know,  but  if  ho  had  many  more, 
then  it  would  come  lo  a  class  of  inspection  which  I 
have  an  objection  to. 

12.337.  I  am  supposing  two  or  three  inspectors, 
young  chemists,  who,  as  you  say,  are  employed  in  the 
works  ? — Then  he  could  occupy  throe. 

12.338.  You  have  made  some  suggestions  in  your 
interrnc^diate  report  with  regard  to  obtaining  damages 
from  niunufiictarers,  and  as  to  proportioning  the 
ainoiinl,  1)ntweci)  dilfcrcnt  manufacturers  ;  upon  that 
point  we  have  had  some  evidence  which  states  that 
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you  read  a  paper  at  the  Social  Science  Congress,  in  j)r. 
which  you  threw  out  a  suggestion  about  it ;  will  you    -R.  A.  Smith. 

tell  us  what  that  suggestioo.  was,  and  whether  it  is   

in  any  way  explanatory  of  your  intermediate  report  ?  1877. 
Mr.  Thornely  says,  "  The  next  suggestion  that  I  ' 
"  would  make  is  this  :  owing  to  the  concentration  of 
"  chemical  works,  rendering  it  impossible  in  most 
"  cases  to  detect  the  defaulters,  there  should  be 
"  power  to  sue  the  whole  as  if  they  were  an  incor- 
"  porated  body,  leaving  it  to  the  court  or  themselves 
"  to  apportion  any  damages  or  penalty  recovered ; 
"  the  penalty  should  be  recoverable  at  the  instance 
"  of  either  the  inspectors  or  of  any  local  board  of 
"  health  within  a  certain  distance  of  the  works 
"  complained  of,"  and  in  answer  to  the  next  question 
he  says  what  I  alluded  to  your  having  read  a  paper 
on  ilie  subject ;  would  you  give  us  the  benefit  of  your 
observation  on  that  ? — Mr.  Russell,  I  think,  has  given 
my  opinion  upon  that  subject. 

12.339.  Mr.  Russell's  opinion,  as  far  as  I  under- 
stand it,  was  quite  different  from  this  ? — I  think 
not. 

12.340.  Mr.  Russell  never  mentioned  anything 
about  the  local  board  of  health  ? — Nor  did  I. 

12.341.  Or  that  penalties  should  be  recoverable 
at  the  instance  of  either  the  inspectors  or  of  the 
local  board  of  health.  Will  you  tell  us  your  view 
witi)  regard  to  the  second  point  ? — I  am  afraid  that 
that  is  not  my  view. 

12.342.  Do  I  understand  you  to  say  that  Mr.  Rus- 
sell's proposition  is  your  proposition  ? — Tiie  same, 
Avith  tlie  explanation  which  I  gave  to  Mr.  Stevenson. 

12.343.  Do  you  think  it  desirable  that  anyone  else 
besides  the  inspector  should  have  the  power  of  sueing 
for  penalties  under  the  Alkali  Act  ? — No. 

12.344.  Do  you  see  any  objection  to  the  urban 
sanitary  authority  having  that  poAver  to  sue  for 
penalties? — I  do  not  know  that  I  see  any  objection 
just  noAV.  Under  the  Rivers  Pollution  Act  they  have 
power  to  bring  an  action, 

12.345.  Have  you  any  remark  to  make  as  to  the 
proposal  Avhich  Avas  made,  that  there  should  be  a 
special  tribunal  like  the  Raihvay  Commission  to  enter 
into  questions  of  damages  from  alkali  Avorks  or  other 
works  ? — I  do  not  think  that  there  have  been  any 
difficulties  found  in  the  Avorking  of  the  county  court, 

12.346.  There  is  this  difficulty,  that  the  cases  have 
ahvays  or  almost  always  been  moved  from  the  county 
court  judge  to  a  higher  court,  and  thereby,  OAviug  to 
the  expense  of  that  proceeding,  causing  almost  a 
denial  of  justice;  do  you  agree  with  Mr,  Russell  that 
there  should  be  any  more  ready  method  of  obtaining, 
either  by  the  inspector  or  by  arbitration,  than  by  a 
reference  to  a  judge  in  chambers,  civil  damages  for 
injury? — I  think  the  amount  of  damages  should  be 
estimated  by  competent  judges  of  the  amount  of 
damage  done,  and  they  must  be  men  who  understand 
agriculture  and  so  on.  I  am  a  little  afraid  lest  I 
should  use  expressions  which  are  not  purely  and 
technically  legal,  and  I  should  rather  not  explain 
further  here. 

12.347.  I  think  you  propose  to  tell  us  something 
about  salt  works  ? — I  was  merely  going  to  make  the 
remark  that  I  had  observed  muriatic  acid  coming 
from  salt  works  very  distinctly  in  considerable 
quantities. 

12.348.  Is  that  a  preventible  nuisance? — That 
entirely,  I  believe,  depends  upon  keeping  the  bottoms 
of  the  pans  in  good  order. 

12.349.  Should  salt  works  be  under  inspection  for 
that  purpose  ? — I  think  it  might  do  good ; — not  very 
constant  inspection ;  but  I  think  where  it  is  com- 
plained of,  the  complaint  might  be  made  either  to 
the  Local  Government  Board  or  to  the  inspector  of 
chemical  works,  who  would  be  called  upon  to  visit 
them  and  give  his  opinion. 

12.350.  As  a  scientific  man,  I  ask  you  do  you  think 
there  is  any  likelihood  of  any  improvement  being 
carried  out  in  the  miinufacture  of  salt  ? — There  arc 
a  few  things  going  on  just  now,  but  I  do  not  see  that 
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any  very  great  improvements  are  likely  to  occur  at 
present. 

12.351.  There  have  been  one  or  two  attempts  to 
improve  the  manufacture  of  salt,  but  you  do  not 
attach  any  importance  to  any  of  them  ? — No.  A  man 
brought  me  a  new  apparatus  a  few  weeks  ago,  but  I 
thought  it  was  a  delusion  ;  I  did  not  see  anything  re- 
markable in  it. 

12.352.  Has  it  been  tried  practically  ? — I  think  not. 
A  friend  of  mine  took  out  a  patent,  but  I  do  not  think 
it  is  of  any  very  great  value  ;  and  I  had  an  invention 
of  my  own  some  twenty  years  ago,  but  it  has  not 
been  used.  T  wish  to  say,  with  i-egard  to  one  remark 
which  has  been  made,  that  the  Alkali  Act  is  carried 
out  fully,  that  this  is  true  in  the  very  broadest  sense 
in  which  it  can  be  put  ;  for  example,  taking  the 
average  amount  of  escape  of  all  the  works  of  every 
district  for  the  year,  the  Alkali  Act  is  carried  out 
most  stringently  in  that  respect,  the  average  is  made 
up  by  every  observation,  however  bad,  and  none  is 
ever  allowed  to  be  left  out,  and  therefore  the  Alkali 
Act  is  carried  out  in  that  respect  in  a  most  stringent 
manner. 

12.353.  According  to  our  observation  and  your 
admission,  it  is  impossible  for  you  to  be  constantly 
inspecting  the  works,  and  therefore  that  escape  will 
take  place  more  or  less  frequently,  thereby  breaking 
through  the  Act  of  1874? — Yes,  but  I  mean  to  say 
that  we  must  take  all  the  aspects  together ;  there  is 
no  doubt  that  in  the  first  and  broadest  sense  it  is 
carried  out,  without  counting  of  course  what  we 
cannot  count,  because  we  have  not  observed,  and 
without  measuring  that  which  we  are  not  present  to 
measure. 

12.354.  {Professor  Roscoe.)  You  stated  that  no 
persistent  escape  was  noticed  or  came  under  your 
knowledge.  I  presume  that  you  are  well  aware  that 
in  the  reports,  cases  are  given  in  which  the  escapes  are 
much  above  the  amount  fixed  ;  I  apprehend  that  those 
you  would  not  designate  persistent  escapes  ? — No. 
There  have  always  been  some  reasons,  some  of  tliem 
very  curious  and  interesting,  the  act  of  complying 
occupying  some  time  in  preparation. 

12.355.  How  do  you  define  the  word  "  persistent"  ? 
— I  would  call  it  a  persistent  escape  when  it  occurred 
where  escapes  above  the  Act  continued  fi-om  time  to 
time,  but  no  determined  attempt  was  made  to  prevent 
them. 

12.356.  Then,  when  we  see  on  page  16  of  the  9th 
Annual  Report,  that  in  one  Avorks  there  was  an  escape 
in  the  month  of  August  of  14*  16,  are  we  to  under- 
stand that  that  is  for  the  whole  month  of  August,  or 
on  one  particular  occasion  in  the  month  of  August  ? — 
On  only  one  particular  occasion. 

12.357.  Did  the  inspector  satisfy  himself  on  the 
next  day  or  on  a  subsequent  day,  that  the  amount  was 
normal,  or  did  it  represent  the  average  for  the  month 
of  August  ? — I  do  not  think  there  is  any  average  per 
month  given  at  any  time  ;  that  would  be  one  single 
escape. 

12.358.  But  that  you  do  not  consider  a  persistent 
escape  ? — Certainly  not. 

12.359.  The  suggestion  that  was  made  by  Mr.  Eger- 
ton,  and  that  we  have  had  in  evidence  before,  that  the 
manufacturers  should  take  daily  tests,  and  submit 
those  daily  tests  to  the  inspector,  would  in  fact  be 
making  the  manufacturers  their  own  inspectors  ? — 
Yes. 

12.360.  Do  you  know  of  any  reason  why  that  has 
not  been  already  insisted  upon  ? — It  was  never  con- 
sidered before  the  187^  Act. 

12.361.  But  I  understand  you  would  advise  such  a 
measure  which  has  been  taken  now  ? — I  was  inclined 
to  think  so.  I  have  not  come  to  a  full  determination, 
but  I  think  probably  it  would  be  a  very  good  plan. 
It  is  gi-eatly  in  use,  but  the  question  with  me  was 
whether  it  should  be  compulsory. 

12.362.  You  have  given  us  an  idea  of  the  number 
of  inspectors  which  would  be  needed,  in  your  opinion, 
under  the  Act  existing  now,  but  I  think  we  have  not 
yet  got  your  opinioi)  as  \o  the  nqmber  of  inspectors 


which  would  be  needed,  provided  the  Act  were  to 
apply,  for  instance,  to  ail  the  sulphuric  acid  works  in 
the  country,  manure  works,  and  other  works  not  now 
necessarily  included  in  the  Act ;  can  you  give  us  any 
idea  as  to  the  increased  amount  of  work  which  would 
be  thrown  upon  your  inspectors  by  such  an  increase 
in  the  application  of  the  Act  ? — I  am  afraid  it  would 
be  difficult.  Of  artificial  manure  makers,  who  also 
make,  in  nearly  every  instance,  sulpliuric  acid,  I  have 
got  the  names,  I  think,  to  the  number  of  130. 

12.363.  What  relation  would  that  number  bear  to 
the  number  of  works  at  present  under  inspection  ? — ■ 
At  present  under  inspection  the  last  number  was  161. 

12.364.  So  that  the  number  of  works  would  be 
practically  doubled  ? — Yes  ;  and  the  travelling  would 
be  very  much  more,  because  they  are  sporadic. 

12.365.  Have  you  considered  the  number  of  inspeC' 
tors  that  would  be  necessary  under  the  new  condition 
of  things  ? — I  have  given  a  little  thought  to  it,  but 
would  require  to  consider  whether  the  inspectors  wer 
under  the  present  mode  of  inspection,  or  under  a  closer 
system  of  inspection.  I  should  think  that  probably  the 
present  inspectors  could  manage  the  whole  with  sub 
inspectors.    I  would  raise  the  rank,  and  call  them 
inspectors,  and  have  sub-inspectors  under  them.  I 
would  give  them  a  class  of  well-educated  young  men, 
and  they  would  travel  over  the  country,  whereve 
they  were   wanted,  and   it  would   be  exceedingl 
probable  that,  according  to  the  system  which  has  bee 
carried  on,  two  would  be  required  for  each  inspector, 
but  that  would  not  include  those  one,  two,  or  thre 
who  might  be  demanded  in  Widnes  and  St.  Helen's,  i 
tlie  suggestion  of  Mr.  Egerton  was  carried  out. 

12.366.  In  addition  to  those  which  you  have  already 
mentioned,  under  the  present  Act  you  think  that  each 
insi)ector  should  have  two  assistants  ? — I  think  the 
would  require  two,  but  I  think  that  it  would  be  rathe 
premature  to  consider  that,  because  I  scarcely  know 
exactly  the  whole  number  of  the  works.  Considering 
the  similar  work  of  the  potteries,  and  several  others  of 
tliat  kind,  the  number  might  be  very  much  larger  than 
that  which  I  have  given  in. 

12.367.  We  have  had  some  doubt  thrown  upon  th 
methods  and  results  of  the  Act  of  1863.  It  has  bee 
stated  in  evidence  by  Mr.  McTear,  at  Question  6556 
that  whilst  the  inspector's  number  gave  an  average  of 
0"33,  the  manufacturers  themselves  acknowledge  a 
loss  of  2  per  cent.  Can  you  give  us  any  explanation 
of  this,  or  do  you  not  agree  with  the  statements  of 
Mr.  McTear  on  this  subject  ? — I  am  afraid  that  I  have 
not  gone  into  Mr.  McTear's  mode  of  inquiry  with 
sufficient  minuteness.  I  was  very  pleased  to  find  that 
he  had  got  his  works  very  well  under  the  demands  of 
the  Act,  and  therefore  I  did  not  go  into  all  the  details, 
which  might  be  interesting. 

12.368.  Mr.  Fletcher,  in  answer  to  Mr.  McTear's 
evidence,  states,  in  answer  to  Question  6731,  that  the 
chimney  test  can  and  does  as  a  rule  detect  a  leakage 
when  it  is  going  on,  notwithstanding  those  facts  which 
Mr.  McTear  stated  ;  do  you  agree  with  Mr.  Fletcher 
in  that  ? — I  quite  agree  with  Mr.  Fletcher. 

12.369.  Do  you  not  think  that  a  general  test  of 
acid  being  kept  in  the  chimneys  might  simplify  matters  ; 
would  it  be  possible  to  suggest  a  simple  test  of  acid 
which  should  not  be  transgressed,  whether  from  coal 
smoke,  or  from  hydrochloric  acid,  or  from  the  sulphur 
acids  from  other  sources  ? — I  have  very  often  talked 
over  that  subject  with  Mr.  Fletcher,  who  is  very 
strongly  inclined,  I  believe,  to  have  it ;  but  I  do  not 
see  quite  the  way  to  it.  Coals  vary  so  much  in  the 
amount  of  sulpiiur  which  they  contain  that  I  may 
take  them  as  varying  from  one  per  cent,  to  four  per 
cent.,  and  I  know  of  one  case  where  they  actually 
contain  six  per  cent,  of  sulphur. 

12.370.  We  have  it  in  evidence  that  Mr.  McTear, 
in  order  to  be  able  to  comply  with  the  Act,  sent  a 
large  quantity  of  air  up  his  stacks ;  might  not  it  be 
possible  at  any  rate,  in  this  way,  to  dilute  all  the 
gases,  so  that,  whether  the  coal  contained  one  or  six 
per  cent,  of  sulphur,  the  general  test  of  the  chimney 
would  be  always  below  a  certain  definite  fraction  ? — 
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I  have  not  considered  that  point.  1  do  not  know.  I 
said  in  one  case  it  might  be  wise  not  to  permit  in 
certain  districts  coal  to  be  burned  with  above  a  certain 
amount  of  sulphur  in  it. 

12.371.  I  referred  to  a  general  statement  of  the 
amount  of  acids  in  chimneys.  You  are  not  prepared 
to  give  us  a  number  ? — I  should  in  that  case  select  a 
number  which  would  be  that  of  a  very  fair  coal. 

12.372.  Would  not  it,  therefore,  be  possible  co  keep 
all  chimneys  down  to  that  level  ? — It  is  possible  ;  but 
whether  it  would  not  be  too  severe  an  interference 
with  the  draft  of  the  furnaces  or  not,  1  should  require 
to  consider  a  good  deal.  1  do  not  know  that  I  have 
considered  that  question  enough. 

12.373.  With  regard  to  the  jirecis  of  your  evidence, 
is  there  any  remark  which  you  wish  to  make  which 
you  have  not  already  given  us.  I  will  go  over  the 
heads.  With  regard  to  injury  done  to  vegetation  at 
Woolton,  have  you  anything  to  say  upon  that  point? 
— I  do  not  know  whether  the  interest  of  the  subject 
has  gone  now,  but  I  am  inclined  to  think  the  alkali 
makers  make  too  light  of  the  injury  done  to  vegeta- 
tion in  the  direction  of  Woolton.  It  seemed  to  me 
that  the  trees  were  being  injured  which  were  danger- 
ously near.  And,  on  the  other  hand  I  thought  that  the 
owners  of  pi'operty  liad  gone  rather  too  far  in  asserting 
that  injury  was  done  still  further  than  Woolton.  I 
remember  that  the  trees  near  Preston  Park  had  their 
branches  broken  down  more  towards  the  sea  than  in 
the  direction  towards  Widnes  ;  and  it  was  stated  to  me 
that  that  was  a  proof  that  Widnes  was  not  doing  the 
injury,  but  the  sea  breezes.  I  am  pretty  well  ac- 
quainted with  the  appearance  of  trees  that  are  acted 
upon  by  sea  breezes,  and  I  say  that  they  had  that 
appearance.  The  question  then  was,  why  the  branches 
should  be  broken  towards  the  sea.  I  can  only  suppose 
that  the  vapours  from  Widnes  had  made  the  whole  of 
the  trees  rather  tender,  and  that  violent  winds  had 
broken  them  down.    I  know  of  no  other  explauation. 

12.374.  I  think  the  two  next  statements  you  have 
already  answered  to  us  ? — Perhaps  Mr.  McTear's 
evidence  I  might  remark  upon.  I  have  the  result  of 
some  observations  recently,  or  about  300  tests  of 
chimneys,  chimneys  with  one,  two,  three,  four,  and 
five  holes,  and  the  result  was  almost  the  same  in  all 
of  them. 

12.375.  You  state  that  chlorine  has  diminished, 
but  you  do  not  state  the  amount  in  figures  ? — I  may 
say  that  I  have  not  attempted  any  figures  for  chlorine, 
but  I  think  1  must  merely  give  that  as  a  matter  of 
opinion,  in  which  all  others  will  agree  with  me,  that 


chlorine  stills  are  kept  in  a  much  better  condition 
than  they  formerly  were ;  but  a  mode  of  condensing 
the  escape  from  the  chanibers  is  very  much  wanted. 
I  wrote  a  circular  about  it  to  the  manufacturers  of 
chlorine  in  the  summer,  but  finding  that  the  Commission 
were  going  to  sit  soon,  J  did  not  send  it,  and  I  left 
the  matter  alone  for  a  time.  Meanwhile  I  have  been 
examining  some  places,  and  I  believe  that  a  good  deal 
more  can  be  done  than  has  been  done. 

12.376.  Have  you  any  I'tason  for  supposing  that 
the  evolution  of  sulphuretted  hydrogen  has  increased  ; 
and  if  so,  can  you  explain  it  ? — I  can  explain  it :  from 
the  enlargement  of  the  heaps,  the  increase  of  the 
drainage,  and  want  of  care  to  see  that  drainage  regu 
lated  so  that  it  should  run  in  narrow  chaimels.  These 
are  the  simple  reasons,  I  think. 

12.377.  If  the  acid  drainage  was  separated  from 
the  alkali  drainage,  and  if  i]i  sucdi  places  as  Widnes 
those  were  kept  separate,  and  then  allowed  to  run  into 
the  estuary,  do  you  think  that  that,  and  care  being 
taken  in  the  laying  of  the  heaps,  would  practically 
do  away  with  the  nuisance  from  the  sulphuretted 
hydrogen  ? — I  think  it  is  extremely  probable  that  at 
Widnes,  which  is  so  near  the  sea,  that  would  be  sufii- 
cient. 

12.378.  Have  you  any  remarks  to  make  on  the 
definition  of  the  kind  of  works  to  Avhich  the  proposed 
extcnsiun  of  inspection  is  to  take  place? — -I  think  T 
would  sny  all  works  which  might  properly  be  Cidled 
chemical  works  ;  all  works  which  gave  out  any  of  the 
acids  which  have  been  mentioned.  And  if  there  was 
any  difficulty  in  the  definition  of  a  work,  for  example, 
whether  a  work  should  be  brought  under  the  Che- 
mical Acts  or  under  the  Medical  Olhcers  of  Health. 
I  think  that  that  might  fairly  be  settled  by  the  Local 
Government  Board. 

12.379.  Under  chemical  works  would  you  include 
tar  works  and  tiie  products  of  the  distillation  of  tar  ? 
— 1  have  had  one  or  two  letters  desiring  me  to  pro- 
pose that  very  strongly,  and  I  think  it  would  be 
better  to  include  them.  They  are  on  tlie  border  land 
at  present. 

12.380.  {Cluiirmaii.)  You  stated  that  of  late  years 
or  during  last  year  you  had  no  complaints  of  damage 
done  by  the  works  at  Widnes  or  >St.  Helen's  and 
Runcorn  ? — Tiie  last  was  in  May  of  last  year. 

12.381.  The  Commissioners  have  received  notice  of 
the  death  of  24  sheep  on  a  farm  of  Lord  Cholmonde- 
ley's  adjoining  Runcorn,  which  is  attributed  to  the 
escape  of  gas.  Have  you  heard  anything  about  it  ? — 
I  have  not  heard  of  the  sheep  being  destroyed. 
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The  witness  withdrew. 


Charles  Blatherwick,  Esq.,  examined. 


12.382.  (Chairman.)  You  are  sub-inspector  under 
the  Alkali  Acts  at  Glasgow  ? — Yes. 

12.383.  In  the  course  of  the  evidence  given  by 
Mr.  McTear,  he  spoke  of  it  being  notorious  that  in 
this  district  the  Act  was  violated  ;  and  when  I  asked 
him  whether  it  was  notorious  to  the  manufacturers, 
he  said  "Yes;"  and  when  I  asked  him  whether  it 
was  known  to  the  sub-inspector,  he  said  he  did  not 
know.  I  wish  to  ask  you  with  I'eference  to  that 
statement  ? — It  is  not  the  case  that  the  Act  is  habi- 
tually violated. 

12.384.  Do  you  think  that  he  is  mistaken  in  saying 
that  it  was  notorious  that  escapes  far  beyond  those 
permitted  by  that  Act  were  allowed  ? — Yes,  I  think 
he  is  wrong.  There  have  been  instances  where  the 
escape  has  been  over  the  prescribed  quantity. 

12.385.  The  same  as  in  other  districts  ? — Yes,  but 
that  is  quite  exceptional. 

12.386.  You  are  of  opinion  that  there  has  been  no 
systematic  violation  of  the  law  ? — Certainly. 

12.387.  Is  it  the  fact  that  in  Glasgow  the  manu- 
facturers generally  exhibit  an  anxiety  to  comply  with 
the  law  ? — Yes,  especially  in  the  larger  works. 

12.388.  Have  you  ever  prosecuted  ? — Never.  In 
the  case  of  nuisances  we  have  threatened  prosecution. 
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12.389.  Do  you  go  further,  and  submit  cases  to 
Dr.  Angus  Smith's  judgment  as  to  whether  a  pro- 
secution should  follow  ? — -Yes.  I  have  never  re- 
commended prosecutions.  I  have  asked  advice  as  to 
prosecution  of  works. 

12.390.  In  those  cases,  I  presume,  you  have  con- 
tented yourself  with  a  caution  ? — -Yes ;  and  there  has 
been  a  manifest  improvement  in  the  work  after  that, 
and  I  believe  the  improvement  to  be  perpetual. 

12.391.  Are  there  many  other  works  in  Glasgow 
which  emit  noxious  vapours  ? — There  are  a  great 
quantity  of  manure  works  making  vitriol,  which  of 
coui-se  do  some  damage,  and  there  are  a  very  great 
number  throughout  Scotland.  I  should  think  three 
manure  works  to  one  alkali  works,  — all  of  them  making 
vitriol. 

12.392.  Have  complaints  ever  reached  you  of  the 
offensive  character  of  the  vapours  proceeding  from 
those  works  ? — Indirectly.  There  have  been  great 
improvements  in  the  mode  of  using  the  closed  fur- 
naces, one  especially  at  works  at  Uutherglen  belonging 
to  a  Mr.  White,  who  employs  a  steam  jet,  which  con- 
veys a  quantity  of  air  into  the  furnace,  and  the  pres- 
sure in  the  flue  being  superior  to  the  draught  in  the 
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C.Blatherwick,  cliimney  there  is  no  escape  of  acid,  or  very  little,  into 
Esq.         the  cliimney  flue. 

  12,393.  Is  that  a  superior  process,  for  the  purposes 

10  May  1877.       (.|jg  j^^^^  ^^^^       jiave  known  elsewhere  ? — 

The  closed  furnaces  are  better  conducted  there,  than 
in  any  other  works  that  I  knoAV  of. 

12.394.  Do  you  think  that  advantage  is  taken  of 
your  absence  to  violate  the  Act  by  any  of  the  manu- 
I  ?.cturers  in  your  neighbourhood  ? — I  have  never  had 
reason  to  think  so. 

12.395.  I  suppose  that  in  your  neighbourhood,  as  in 
others,  there  are  various  degrees  of  public  virtue  in 
the  manufacturers  ? — Yes,  there  is  human  nature 
there. 

12.396.  Are  you  obliged  to  be  more  vigilant  with 
some  than  with  others  ? — Certainly.  My  district 
extends  also  to  Ireland. 

12.397.  Are  you  satisfied  with  the  sufficiency  of 
the  apparatus  employed  by  the  manufacturers  in  your 
district  ? — Yes,  in  most  cases. 

12.398.  When  they  are  insufficient  what  do  you  do  ? 
— Where  they  are  insufficient  it  is  always  in  small 
woiks,  never  in  the  Avorks  referred  to,  where  they 
manufacture  sulphur,  soda,  and  hydrochloric  acid  ;  but 
in  certain  small  works,  where  they  make  a  small 
quantity,  the  vitriol  escapes  sometimes,  and  it  is  all 
owing  to  the  insufficient  apparatus. 

12.399.  What  sort  of  works  are  they  ? — They  make 
sulphuric  acid. 

12.400.  In  those  cases  if  the  apparatus  is  insufficient 
the  violation  of  the  Act  would  be  almost  continual, 
would  it  not  ? — Yes  ;  to  stop  the  supply  they  do  not 
burn  so  much  sulphur. 

12.401.  But  nothing  but  continuous  inspection 
would  secure  the  observance  of  the  Act  by  such 
works  ? — Certainly. 

12.402.  In  Ireland  are  you  satisfied  of  the  manner 
in  which  the  Act  is  observed  ? — Yes. 

12.403.  There  are  not  many  works  in  Ireland,  I 
believe  ? — Four  or  five. 

12.404.  Where  are  they  ? — There  are  three  in 
Dublin  and  one  in  Belfast. 

12.405.  Have  you  ever  had  to  prosecute  a  case  in 
Ireland  ? — No,  never. 

12.406.  Have  you  had  to  caution  ? — Yes. 

12.407.  Is  your  arrival  announced  or  do  you  arrive 
without  notice  ? — I  never  give  notice,  but  it  is  known 
when  I  am  coming. 

12.408.  Have  you  ever  on  your  arrival  discovered 
any  violations  of  the  Act  ? — On  our  first  inspection 
we  found  an  insufficient  water  supply,  but  that  was 
on  our  very  first  inspection  in  1864;  since  that  the 
work  has  been  well  conducted. 

12.409.  Have  you  had  any  complaints  from  the 
neighbourhood  of  damage  done  to  vegetation  ? — Not 
since  1864. 

12.410.  I  suppose  that  those  works  are  isolated? — 
No,  they  are  not  isolated  ;  they  are  built  on  either  side 
of  the  river  within  a  quarter  of  a  mile  of  Merrion 
Square,  which  is  a  very  populous  neighbourhood. 

The  witnes 


12.411.  {Mr.  Wilhraham  Egertoji.)  Are  they 
single  works  ? — Yes,  they  are  single  works. 

12.412.  {Chairman.)  What  I  wish  to  know  prin- 
cipally, with  regard  to  their  isolation,  whether  the 
damage  committed  by  any  of  them  may  be  traced  to 
the  offijnder — No,  scarcely  :  the  two  largest  works 
are  immediately  opposite  to  each  other,  on  opposite 
sides  of  the  river. 

12.413.  Therefore  they  might  unite  in  creating  the 
nuisance  ? — Yes. 

12.414.  Have  any  actions  been  brought  against  the 
proprietors  ? — No,  not  that  I  am  aware  of. 

12.415.  {Mr.  Stevenso7i.)  You  said  that  Messrs. 
White  at  Rutherglen  had  adopted  the  close  furnace 
and  employ  a  steam  jet ;  is  that  in  order  to  carry  out 
what  has  been  called  the  plus-pressure  system  ? — Yes. 

12.416.  To  throw  the  balance  of  pressure  right 
into  the  furnace  ? — Yes. 

12.417.  They  accomplish  by  a  steam  jet  what  is 
otherwise  accomplished  by  a  special  arrangement  of 
the  flue  ? — Yes ;  the  action  is  a  push  rather  than  a 
pull. 

12.418.  Has  that  enabled  them  to  accomplish  the 
dilution  of  the  muriatic  acid  Y — Yes,  to  a  great  extent. 
The  difference  in  the  flue  itself  is  very  large.  I  tested 
the  flue  leading  to  that  furnace  ;  it  is  furnished  with 
a  blower.  It  so  happened  at  the  time  that  I  tested  it 
the  arch  of  the  furnace  had  a  small  crack  in  it,  and  on 
testing  the  flue  I  could  find  0-11  of  hydrochloric 
acid,  but  in  the  same  flue,  on  moving  the  blower  and 
raising  the  damper,  I  could  find  over  a  grain  or  10 
times  as  much.  You  could  see  the  smoke  coming 
into  the  furnace  from  the  fire  through  the  crack. 

12.419.  Has  your  attention  ever  been  called  to  a 
large  escape  of  muriatic  acid  from  alkali  Avorks  due 
to  accidents  in  the  course  of  working  after  neglect  of 
the  condensing  apparatus  ? — Never. 

12.420.  You  spoke  of  some  small  works  where 
they  make  sulphuric  acid,  that  they  were  not  Avell 
conducted  ;  are  they  alkali  works,  and  are  they  under 
your  inspection  ? — Yes,  they  are  iinder  our  insi)ection  : 
they  are  alkali  works  as  fai'  as  they  occasionally  make 
hydrochloric  acid. 

123421.  What  did  you  find  in  those  works  when 
you  visited  them  as  the  then  cause  of  complaint  ? — 
The  escape  of  sulplmrous  acid. 

12.422.  From  the  kilns  ? — No  ;  from  the  chamber. 

12.423.  Did  you  observe  how  many  grains  per 
cubic  foot  ? — Yes,  eight  grains  per  cubic  foot  on  one 
occasion. 

12.424.  Then  those  gentlemen  were  wasting  valu- 
able material  in  doing  so  ? — Yes ;  the  means  taken 
to  remedy  this  was  to  stop  the  supply  of  pyrites 
burnt. 

12.425.  They  Avere  not  acting  in  an  enlightened 
view  of  their  own  self-interest  in  so  carrying  on  their 
works  ? — No. 

12.426.  Then  your  inspection  was  of  service  in 
making  them  only  burn  so  much  pyrites  as  they  could 
profitably  burn  ? — Yes. 

withdrew. 


J.  T.  Hobson,  JOHN  ThOMAS  Ho: 

Esq. 

  12,427.  ( Chairman.)  Are  you  a  sub-inspector  under 

the  Alkali  Act  ? — Yes.  My  district  comprises  Man- 
chester, Bolton,  Birmingham,  Yorkshire,  and  London. 

12.428.  Do  you  agree  with  the  general  description 
given  by  Dr.  Angus  Smith  and  the  other  inspectors 
as  to  the  conduct  of  the  woi'ks  ? — Yes,  I  do. 

12.429.  Have  you  much  the  same  proportion  of 
Avell  conducted,  fairly  well  conducted,  and  badly  con- 
ducted Avorks  ? — Mine  are  pretty  well  conducted  as  a 
rule  ;  theyare  under  control. 

12.430.  Do  you  find  a  general  effort  made  to  comply 
with  the  provisions  of  the  Act — Yes,  in  almost  eveiy 
case. 

12.431.  Have  you  ever  had  to  prosecute  ? — No. 

12.432.  Have  you  ever  had  to  caution? — Yes, 
frequently. 


ON,  Esq.,  examined. 

12.433.  When  you  say  that  you  have  had  to  caution 
frequently,  why  did  you  caution  instead  of  obtaining 
leave  to  prosecute  ? — Because,  when  the  escape  took 
place,  immediately  it  was  found  out  it  Avas  remedied. 
I  think  it  was  an  accident,  and  the  furnaces  Avere 
immediately  stopped,  and  when  they  commenced 
Avorking  again  possibly  the  same  thing  might  have 
occurred.  I  thought  it  was  a  very  diflicult  matter  to 
know  whether  under  those  circumstances  to  prosecute 
or  not,  because  Avhen  a  man  is  told  that  his  Avorks  are 
out  of  order  he  does  all  that  he  possibly  can  to  put 
them  right. 

12.434.  But  he  committed  an  offence  in  alloAving 
his  works  to  get  out  of  order,  did  he  not  ? — Certainly. 

12.435.  Are  you  not  showing  him  undue  leniency  ; 
what  proof  had  you  got  that  he  kept  his  promise  when 
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he  was  found  out  r' — I  went  immediately  after,  pro- 
bably tho;  next  day,  to  soo  whether  he  had  done  it. 

12.436.  But  what  proof  had  you  that  he  had  not 
been  a  long  time  knowingly  continuing  this  violation 
of  the  Act — I  had  no  proof  of  it  at  all  since  my  last 
visit. 

12.437.  Do  not  you  think  that  if  an  occasional 
prosecution  were  instituted  there  would  be  fewer 
iristances  in  which  you  would  find  the  Act  violated  ? — 
I  think  thntthe  suggestion  of  compulsory  daily  testing 
would  be  a  very  good  th'iig,  because  all  the  large 
manufacturers  that  I  mee  1  with  are  quite  willing  to 
make  alterations  whenever  they  are  required. 

12.438.  Do  you  mean  that  they  should  themselves 
test  their  works  and  keep  a  register  of  the  result  ? — 
Yes,  and  then  if  I  tested  myself  and  it  agreed  witli 
theirs  on  the  same  day  it  would  be  a  tolerable  proof 
that  they  were  worldng  the  same  as  I  was. 

12.439.  Have  you  any  difficulty  from  the  extent 
and  the  number  of  the  works  that  you  have  to 
inspect  to  do  your  work  satisfactorily  to  yourself  ? — 
Yes,  certainly,  I  have  such  a  very  wide  district  to 
travel  over. 

12.440.  Do  you  think  that  in  order  to  enable  that 
work  to  be  done  satisfactorily  you  require  assistance  ? 
— Yes. 

12.441.  What  amount  of  assistance? — I  think  a 
suggestion  has  been  made  of  having  one  or  two  young 
chemists  under  us,  one  I  think  ought  to  be  stationed 
in  Birmingham, 


12.442.  Would  you  require  one  or  two  assistants  ? — 
T  should  say  two. 

12.443.  Have  you  ever  found  on  the  part  of  manu- 
facturers any  objection  tti  inspection  ?— No  ;  on  the 
contrary. 

12.444.  Having  heard  the  evidence  to-day,  if  you 
have  any  observations,  to  make  we  shall  be  glad  to 
hear  them  ? — I  am  not  aware  of  anything  further. 

12.445.  {Mr.  Stevenson.)  You  say  that  your  district 
extends  to  London ;  is  there  any  work  ni  London 
under  the  Alkali  Act  ? — Yes,  there  are  two,  one  at 
Bow  Common,  where  they  make  nitric  acid. 

12.446.  Therefore  they  make  sulphate  of  soda? — 
Yes,  they  make  sulphate  of  soda.  They  mix  some 
salt  with  the  nitre  cake. 

12.447.  So  that  on  account  of  their  using  salt  they 
come  under  the  Alkali  Act  ? — Yes  ;  I  should  say  that 
they  make  muriatic  acid  as  well.  The  other  one  is 
at  a  place  called  Silvertown,  on  the  banks  of  the 
Thames  ;  it  is  a  comparatively  large  works. 

12.448.  What  do  they  manufacture  there  ? — It  is  a 
regular  alkali  works  where  they  make  salt  cake. 

12.449.  Is  the  salt  cake  or  the  residual  product 
employed  for  the  manufacture  of  muriatic  acid  ?--No, 
that  is  probably  its  primary  use,  but  not  three  fourths 
is  so  used. 

12.450.  Do  they  make  bleaching  powder  ? — Yes. 


J.  T.  Hobson, 
Esq. 

10  May  1877. 


The  witness  withdrew. 


Adjourned  to  Thursday  next  at  11  o'clock. 


Thursday,  17th  May  1877. 


PllESENT  : 

The  Hiuht  Honourable  LORD  ABERDARE  in  the  Chair. 


The  Right  Hon.  Earl  Percy,  M.P, 
The  Right  Hon,  Viscount  Midleton. 
The  Hon.  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 


H.  E.  RoscoE,  Esq.,  F.R.S. 
Admiral  W.  W.  Hornby. 

Gerald  A.  R.  Fitzgerald,  Esq.,  Secretary. 


Mr.  William  Baker  examined. 


Mr.  W.  Baker, 


12.451.  {Chairman.)  You  have  a  ftxrm  near  Run- 
corn, have  you  not  ? — I  have. 

12.452.  How  far  from  Runcorn  ? — It  is  two  miles 
from  Runcorn. 

12.453.  In  what  direction  arc  you  from  Runcorn  as 
far  as  the  wind  is  concerned  ? — I  lie  to  tlie  south-east 
of  Runcorn. 

12.454.  You  have  lost  some  sheep  I  understand 
lately  ? — I  have. 

12.455.  Under  what  circumstances  did  you  lose 
them  ? — T  lost  30  sheep  altogether,  16  from  the  gas 
and  14  from  other  causes. 

12.456.  Will  you  tell  us  what  reason  you  have  to 
think  that  the  sheep  were  affected  in  this  particular 
instance  from  the  gas  ?— I  could  tell  it  by  seeing  the 
gas  come  over  the  field,  and  seeing  the  sheep  swell 
out  and  lose  the  use  of  their  limbs,  and  then  begin  to 
run  at  the  nose. 

12.457.  How  soon  after  you  saw  the  gas  come  over 
the  field  did  you  begin  to  see  the  animals  were 
affected  ? — Three  or  four  hours. 

12.458.  What  time  of  the  day  was  it  that  you  saw 
the  gas  coming  ? — About  eight  in  the  morning. 

12.459.  And  how  long  did  it  continue  to  go  over 
your  fields  ? — All  the  day. 

12.460.  What  appearance  did  the  gas  take  ? — It  is 
a  sort  of  smoke  mixed  with  bluish  coloured  stuff. 

12.461.  Were  you  able  to  smell  it  ? — Yes,  we  could 
smell  it  very  strongly  ;  it  makes  the  eyes  smart,  and 
you  can  taste  it  on  your  lips. 

12.462.  How  soon  did  you  see  the  sheep  begin  to 
swell  ? — In  about  four  hours. 

3  Q 


12.463.  Did  you  remove  them  from  the  field  on  this  17  1877 
occasion  ? — I  did.  _____ 

12.464.  How  soon  afterwards  ? — In  about  three  or 
four  hours. 

12.465.  What  became  of  them  ? — We  got  them  all 
away  except  about  six  at  that  time  ;  those  six  could 
not  walk,  and  we  had  to  send  a  cart  for  them.  When 
they  got  home  they  could  not  stand  at  all,  and  they 
could  not  stand  when  we  went  for  them  in  the  field. 

12.466.  What  became  of  them? — All  those  six 
died. 

12.467.  What  became  of  the  others  that  you  took 
away  before  them  ?— They  recovered.  Some  of  them 
did  not  seem  to  take  any  harm  at  all. 

12.468.  Did  those  six  which  remained  which  you 
left  behind  continue  grazing,  or  were  they  lyino- 
down  ?— They  were  lying  down  ;  they  could  not  stir*^ 
they  could  not  hold  their  heads  up  at  all. 

12.469.  You  lost  more  than  those  six  }  Yes  ;  I 

lost  16  altogether  from  the  eifects  'of  the  gas. 

12.470.  IIoAv  did  the  other  10  go  off  ?— Just  in  the 
same  way ;  they  v/ere  out  all  night  and  were  bad  in 
the  morning  Avhen  we  got  up. 

12.471.  How  long  was  that  after  the  previous  case? 
— About  a  week. 

12.472.  How  did  it  happen  ? — The  shepherd  found 
tliem  bad  in  the  field. 

12.473.  What  did  you  do  ?— We  moved  them  into 
another  field,  and  gave  them  a  glass  of  whiskey  each 
to  drink,  and  two  of  them  recovered  and  six  of  them 
died. 

12.474.  How  many  were  in  the  field  at  the  time  ?_ 
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Mr.  W.Baker.  There  would  be  about  150  in  at  the  time.    I  had 

aboiit  178  at  first. 
17  May  1877.  12,475.  Did  the  others  appear  to  be  affected  ?— One 
or  two  of  them  seemed  to  stagger  a  little  bit,  but  they 
came  round.  Some  of  them  did  not  appear  any  the 
worse.  We  had  none  affected  but  what  were  within 
a  few  days  of  lambing,  and  all  that  died  had  two  lambs 
in  them. 

12,476  You  have  given  us  an  account  of  12  which 
died.  When  did  the  other  three  or  four  die  ? — Three 
died  the  last  Saturday  in  April,  and  one  the  day 
before. 

12.477.  In  each  of  those  cases  was  the  vapour  seen 
upou  the  field  before  they  were  taken  ill  ? — Yes.  Our 
men  have  orders  to  carry  them  out  of  the  gas  as  soon 
as  ever  they  see  it,  but  if  it  comes  in  the  night  they  do 
not  see  it. 

12.478.  How  long  have  you  been  on  this  farm  ? — 
Three  years  last  February. 

12,479  Have  you  ever  lost  any  sheep  from  the 
vapour  before  ? — I  have  lost  some  every  year. 

12.480.  From  the  same  cause  apparently? — Yes; 
from  the  same  cause,  I  lost  14  last  year. 

12.481.  And  when  you  lost  the  14  last  year  had  the 
vapour  been  over  the  field  just  before  ? — Just  in  the 
same  way. 

12.482.  You  lost  some  the  year  before  that  did 
you  ? — Yes  ;  I  was  not  aware  that  it  was  the  gas  that 
year.  I  had  some  suspicion  cf  it,  but  I  was  not  quite 
sure. 

12.483.  What  did  you  do  when  you  lost  the  14  last 
year  ? — When  I  lost  six  I  went  over  to  the  works 
and  got  the  manager  to  look  at  them,  and  examined 
them  and  took  the  lambs  out  of  them.  I  sent  part  of 
the  inside  of  one  of  them  to  the  works  to  be  analysed, 
but  got  no  satisfactory  answer  from  them. 

12.484.  And  did  you  get  any  answer  from  them  ? — 
Yes  ;  they  could  not  tell  whether  it  was  the  gas  or 
not  which  had  caused  their  death. 

12.485.  Did  they  say  it  was  anything  but  the  gas  ? 
— No  ;  they  did  not. 

12.486.  Did  you  make  any  claim  with  regard  to 
those  six  ?— Yes  ;  but  I  had  no  answer  except  that 
they  say  they  are  not  liable,  that  it  is  not  the  gas 
wliicli  kills  them. 

12.487.  How  long  had  those  sheep  been  in  this  field 
before  they  were  taken  ill? — I  do  not  know,  perhaps 
a  week  or  10  days. 

12.488.  What  sort  of  land  had  they  been  on  before  ? 
— On  meadow  land. 

12.489.  Was  there  any  difference  between  the  field 
that  you  moved  them  to  and  the  former  field  ? — Yes  ; 
it  was  clover  roots  tliat  one  lot  was  taken  ill  upon, 
and  the  others  were  taken  ill  upon  the  meadow  field 
that  they  had  b_en  on  all  the  time. 

12.490.  What  was  the  nature  of  the  field  from 
which  they  were  moved  to  this  clover  field  ? — It  was 
older  hay,  that  was  all. 

12.491.  What  was  the  field  in  which  they  were 
when  they  were  taken  ill  ? — The  first  lot  was  taken 
ou  the  clover  root,  the  gases  came  across  that  when 
they  were  taken  there,  and  the  ofliers  were  taken 
on  the  field  in  which  they  had  been  all  the  winter. 

12.492.  How  many  were  taken  on  the  field  in 
which  they  had  been  all  the  winter  ? — Eight. 

12.493.  Now  with  respect  to  this  other  six  which 
were  takeu  on  the  clover  field,  do  you  think  it  was 
due  at  all  to  their  eating  the  clover  ? — No,  it  was 
not. 

12.494.  Why  do  you  say  that? — They  had  no  ap- 
pearance of  their  disease  beiug  attributable  to  cropping 
clover.    It  was  as  distinct  as  possible  fi'om  that. 

12.495.  In  what  respect  ? — The  appearance  of  their 
limbs,  and  the  running  of  the  slimy  stuff  from  their 
noses. 

12.496.  Have  you  had  sheep  die  from  having  a 
change  of  pasture,  from  being  moved  into  a  clover 
field  ? — I  have  had  one  or  two  die,  but  that  has 
happened  very  rarely. 

12.497.  What  was  the  appearance  of  those  which 
died  under  those  circumstances  ? — These  had  been  in 


the  field  a  week  when  they  were  taken  bad,  but  those 
which  you  are  asking  me  about  were  taken  bad  the 
second  day. 

12.498.  You  mean  to  say  that  if  they  are  removed 
into  a  field  of  richer  grass  they  show  it  at  once,  or  in 
a  day  or  two  ? — Yes. 

12.499.  Bnt  those  that  you  lost  this  year  had  been 

moved  a  week  or  10  days  before  they  showed  it  ?  

Yes. 

12.500.  Therefore  you  think  it  could  not  have  been 
due  to  a  change  of  grass  ? — Quite  so. 

12.501.  You  think  it  must  have  been  due  to  the 
gas  vapour  ? — Yes. 

12.502.  Were  they  examined  by  a  veterinary 
surgeon  ? — Yes,  they  were. 

12.503.  What  was  his  name  ? — Kingston. 

12.504.  Is  he  here  to-day  ? — No,  he  is  not.  For  the 
last  lot  I  sent  for  Professor  Gamgee  to  come  down, 
but  he  could  not  come  down  at  the  time,  and  then  I 
sent  for  Professor  Duguid,  and  they  were  dead  when 
he  came  down. 

12.505.  How  long  had  they  been  dead  when  he 
came  down  ? — They  had  been  dead  about  48  hours. 

12.506.  What  was  the  value  of  those  sheep  ? — About 
3/.  each. 

12.507.  Were  the  other  sheep  that  have  recovered 
affected  for  some  time  ? — Yes,  they  were  as  regards 
those  which  died.  I  fancy  that  the  lambs  were  dead 
in  them  previously.  There  were  10  lambs  which  must 
have  been  dead  some  time  Avhen  the  sheep  died. 

12.508.  Does  it  affect  them  a  very  great  deal  ? — 
No,  it  does  not  affect  them  long,  they  either  soon  die 
or  soon  recover, 

12.509.  Have  you  known  such  things  happen  to 
your  neighbours  at  all  ? — Yes,  just  in  my  immediate 
neighbourhood,  but  not  any  distance  off. 

12.510.  Could  you  trace  this  vapour  from  any  par- 
ticular set  of  works  ? — Yes,  from  the  Widnes  works 
and  the  Weston  works. 

12.511.  Whose  works  are  those  ? — It  is  the  Wes- 
ton Alkali  Company,  of  which  Mr.  Wigg  is  the 
manager. 

12.512.  (^Viscount  Midleton.)  Is  that  Wigg  and 
Steele  ? — I  think  Mr.  Steele  has  nothing  to  do  with 
those  particular  works. 

12.513.  Did  the  veterinary  surgeon  open  those 
animals  ? — Yes ;  as  soon  as  the  sheep  are  dead  they 
go  quite  black,  the  wool  we  can  strip  off,  we  do  not 
need  to  strip  it  off,  it  will  sti'ip  off  two  or  three  hours 
before  they  die,  and  if  we  left  them  in  the  field  it  will 
all  come  off. 

12.514.  {Chairman.)  Is  that  only  the  case  when 
the  sheep  die  from  the  effect  of  vapour  ? — Yes,  if  they 
die  from  other  causes  the  wool  is  quite  fast. 

12.515.  (  f-^scount  Midleton.)  Do  you  attribute 
their  death  to  their  having  eaten  the  grass  poisoned 
by  the  vapour,  or  to  the  direct  effects  of  the  vapour 
upon  them  ? — To  the  direct  effect  of  the  vapour,  they 
are  taken  bad  in  three  or  four  hours. 

12.516.  Have  you  found  that  sheep  pastured  upon 
grass  over  which  the  vapour  from  the  works  comes 
fall  off  in  condition  ? — Yes,  tliey  fall  off  in  condition 
in  those  fields  which  too  much  gas  passes  over. 

12.517.  How  soon  do  you  begin  to  perceive  that  ? 
■ — It  just  depends  upon  the  quantity  of  gas  there  is 
upon  the  grass;  if  there  have  been  showers  of  rain 
it  does  not  affect  them  much,  but  if  it  has  been  dry 
sometimes  it  will  perhaps  take  a  week  or  a  fortnight. 

12.518.  What  is  the  first  symptoms  of  falling  off? 
— A  little  bit  of  sleepiness  and  looking  bad  in  their 
coats,  and  going  off  thin  as  though  they  were  in  poor 
condition. 

12.519.  When  you  remove  them  to  other  grass  do 
you  find  them  recover  ? — Yes,  they  improve  directly. 

12.520.  (Mr.  Stevenson.)  Could  you  point  out  upon 
this  map  {^producing  a  map)  the  fields  in  which  those 
sheep  were  kept  ? — (  The  witness  explained  the  position 
of  the  fields  on  the  plan.) 

12.521.  One  of  these  fields,  as  you  have  pointed  out 
upon  the  map,  was  nearly  half  a  mile  from  the  works, 
and  the  other  about  three-quarters  of  a  mile  from  the 
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works  ;  now  what  is  the  name  of  the  nearer  field  ? — 
"  Big  Mill  "  field. 

12.522.  And  the  further  field  ?— The"  Near  Lord's 
Heath  ;''  it  is  really  two  or  three  fields  put  together. 

12.523.  How  many  sheep  suffered  in  the  Big  Mill 
field  ?— Six. 

12.524.  Whore  were  those  sheep  bred  ? — They  were 
bred  in  Scotland  most  of  them,  a  few  of  them  I  bred 
myself. 

12.525.  But  keeping  to  the  si.x;  that  died  in  that 
field,  where  did  they  come  IVom  ? — From  Scotland. 

12.526.  The  Avhole  six  ? — Yes. 

12.527.  When  were  they  brought  into  the  field  ? 
— About  10  days  before  they  were  taken. 

12.528.  Had  they  then  come  direct  from  Scotland  ? 
— No,  I  bought  them  last  October. 

12.529.  Then  from  October  until  a  few  days  before 
they  were  killed  where  had  they  been  ?— They  had 
been  on  Near  Lord's  Heath. 

12.530.  That  refers  to  six  of  the  16  that  were 
killed  ;  how  many  were  killed  or  sufi^ered  in  the 
moi  e  distant  field  ? — Eight. 

12.531.  Where  did  those  eight  come  from? — They 
Avere  all  in  the  same  flock.  After  a  time  we  got  short 
of  "rass  in  Near  Lord's  Heath,  and  we  moved  them 
into  the  Big  Mill  field,  and  when  they  went  into  it 
no  gas  was  coming  there,  all  the  fiock  were  left  there 
about  10  days,  then  the  Avind  changed  in  the  morning, 
and  my  shepherd  could  not  have  noticed  it.  In  about 
four  hours  I  noticed  it  and  sent  him  for  the  sheep, 
and  they  Avere  all  right  but  six.  Those  six  died  raid 
the  rest  Avere  taken  out  of  the  gas  into  Near  Lord's 
Heath  again,  and  we  left  them  there,  and  in  about  a 
Aveek  afterwards  the  gas  came  across  that  field,  and 
it  Avas  in  the  night  Avhen  it  came  over  there,  and  Ave 
found  eight  bad  in  the  morning,  they  Avere  upon  the 
ground,  they  could  not  stir. 

12.532.  Those  eight  also  came  from  Scotland  I 
understand  ? — Yes,  all  the  lot  that  I  had  came  from 
Scotland  except  36  of  my  own  Avhich  I  kept  ;  avc 
change  them  almost  CA'cry  year. 

12.533.  You  mean  to  say  that  36  of  your  sheep 
were  your  own  breeding  ? — Yes. 

12.534.  Did  any  of  them  suffer  ? — No,  none  caught 
it  this  year.  Last  year  there  Avere  more  of  my  own 
caught  it  than  of  those  that  came  from  Scotland. 

12.535.  Ikit  this  year  none  of  those  that  you  bred 
suffered  ? — Not  this  vear. 

12,535.  You  lost  30  sheep  altogether  ?—Y>s,  30 
sheep  haA'e  died  this  year. 

12.537.  But  14  you  say  died  from  other  causes  ? — 
Yes. 

12.538.  What  were  the  oilier  causes? — Different 
causes,  one  or  two  from  Aveakness,  those  Ave  should 
call  rotten  sheep ;  and  three  or  four  had  a  hard  time 
OA'cr  lambing,  having  too  large  lambs,  tAvo  of  them 
got  turned  over  on  their  backs  for  Avant  of  care,  they 
got  upon  their  reins  and  they  could  not  get  up. 
They  Avere  lost  from  different  causes  like  that  Avhich 
are  incidental  to  sheep  farming. 

12.539.  How  do  you  account  for  the  feet  Avhich 
you  mention,  that  some  took  no  harm  at  all  although 
they  Avere  exposed  to  the  sjme  influences  as  those 
Avhich  suffered  ? — Because  it  is  the  fattest  and  best 
sheep  that  take  it  and  those  Avhich  have  too  good 
lambs  in  them. 

12.540.  Then  those  which  ha\'e  single  lambs  in 
them  do  not  take  it  ? — We  have  never  had  one  die 
Avith  a  single  lamb  in  it,  all  have  had  double  lambs 
in  them  that  Ave  have  opened,  but  Ave  have  buried 
some  Avithout  opening  them. 

12.541.  But  all  those  that  you  liave  ojDcned  when 
they  have  died  you  found  Avith  two  lambs  in  them, 
and  tliey  Avcre  in  good  condition  otherwise  ? — That 
is  so. 

12.542.  They  came  from  Scotland,  did  tliey  not  ? — 
Yes. 

12.543.  Those  six  that  died  you  say  had  had  the 
pasture  changed  shortly  before  ? — They  had  been 
moved  about  10  days. 
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12.544.  Where  had  they  been  moved  from  ? — From  Mr.  W.  Baker. 
Near  Lord's  Heath.   

12.545.  That  is  from  the  more  distant  field  Avhich  17  May  1877. 
you  described  ? — Yes.   

12.546.  Where  did  you  buy  those  sheep  Avhich  you 
say  came  from  Scotland  ? — I  bought  them  from  a 
dealer  in  Liverpool ;  they  came  from  Ditton  to  me. 

12.547.  And  on  what  kind  of  pasture  Avere  they  all 
thcAvinter? — It  is  about  a  five  years  hay  that  they 
Avere  on  during  the  Aviuter. 

12.548.  Did  you  give  them  any  food  ? — Yes,  turnips, 
corn,  oilcake,  and  cotton  cake. 

12.549.  Had  they  been  fed  upon  that  up  to  the 
time  that  they  died  ? — Yes  ;  it  Avas  put  in  troughs  in 
the  field,  and  all  the  flock  had  the  run  of  it. 

12.550.  (^Admiral  Hornhi/.)  You  spoke  of  the  six 
that  died  as  having  been  moved  from  other  pasture, 
but  if  I  understand  rightly  the  whole  Avere  moved 
from  other  pasture  ? — Y''es,  all  at  once. 

12.551.  Then  all  those  sheep  received  exactly  the 
same  treatment  ? — Yes. 

12.552.  They  had  all  been  in  the  same  pasture,  and 
Avere  all  removed  at  the  same  time  ? — Y'es. 

12.553.  They  received  the  same  food  ? — Yes. 

12.554.  You  also  spoke  to  us  just  now  as  if  it  was 
your  habit  to  Avatch  the  direction  of  the  Avind,  and  so 
move  the  sheep  accordingly  ? — Yes. 

12.555.  Has  that  been  your  plan  ahvays  ? — It  is  two 
years  now  since  I  noticed  the  gas  ;  the  first  two  years 
I  did  not  notice  it  particularly. 

12.556.  But  since  those  two  years  you  have  always 
adopted  the  same  course  of  moving  those  sheep  to 
pasture  not  exposed  to  the  gas  ? — Yes. 

12.557.  At  the  time  those  sheep  Avere  taken  ill, 
Avere  you  aware  of  a  more  than  usual  prcA'alence  of 
the  gas  ? — Yes  ;  the  Avind  Avas  coming  that  Avay  that 
morning,  it  Avas  a  showery  morning,  and  it  came  just 
across  the  field. 

12.558.  W"as  the  gas  more  than  usually  lieavy  that 
day? — Yes;  on  account  of  there  being  a  slight  rain, 
there  was  considerably  move  A'apour  than  usual. 

12.559.  You  have  been  spealdng  lately  about  the 
sheep  you  have  lost  this  year,  but  you  also  lost  some 
last  year.  When  you  lost  those  sheep  last  year,  did 
j'ou  make  any  complaints  to  the  Avorks  ? — Y'^es. 

12.560.  Did  you  get  any  redress  ? — No. 

12.561.  Have  you  on  other  occasions  complained 
of  the  loss  of  your  sheep  ? — Only  those  tAvo  years. 

12.562.  Did  you  receive  no  compensation  from  the 
Avorks  for  the  loss  of  your  sheep  ? — No. 

12.563.  Have  the  works  eA^er  admitted  to  you  that 
they  thought  tliat  the  gas  had  anything  to  do  with  the 
death  of  sheep  or  not  ? — No  ;  they  Avould  not  admit  it. 

12.564.  And  you  feel  quite  sure  yourself  that  the 
sheep  suffered  from  the  gas,  and  not  from  any  changa 
of  food  or  better  pasture  ? — I  am  quite  sure. 

12.565.  Are  the  features  of  a  sheep  dying  from 
over-feeding  on  too  rich  pasture  entirely  different  from 
the  symptoms  exhibited  by  your  sheep  Avhieh  died  ? — ■ 
As  different  as  possible  ;  anyone  can  tell  it. 

12.566.  There  could  be  no  mistake  about  it  ? — 
There  could  I'e  no  mistake  about  it;  it  is  as  easy  as 
possible  to  tell  it. 

12.567.  {3Ir.  WiJhraham  Egerton.')  How  long  have 
you  been  sheep  farming  ? — I  have  been  sheep  farming 
ever  since  I  commenced  farming,  about  18  years. 

12.568.  And  you  think  you  thoroughly  understand 
the  management  of  sheep,  and  know  their  diseases  ? — 
Partly,  perhaps  not  thoroughly  ;  it  is  a  job  to  under- 
stand it  thoroughly,  still  I  understand  it  Avell. 

12.569.  You  have  had  considerable  experience  at 
any  rate  ? — Yes ;  I  have  had  considerable  experience. 

12.570.  In  your  previous  experience,  did  you  never 
have  sheep  die  in  the  same  manner  as  these  ? — No  ; 
not  Avhere  I  Avas  farming  before. 

12.571.  How  long  have  you  been  at  this  farm? — 
Three  years  last  February. 

12.572.  You  took  your  farm  from  Lord  Cholmonde- 
ley,  did  you  not  ? — Yes. 

12.573.  Have  you  any  arrangement  Avith  Lord  Chol- 
mondeley   or  with  the  Weston  works  for  receiving 
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Mr.  W.  Baker,  compensation  for  damage  likely  to  be  done  by  the 

  works  ? — Yes  ;  for  damage  done  to  the  crops,  but  not 

17  May  1877.  sheep. 

12.574.  What  was  your  arrangement  with  regard  to 
compensation  in  the  case  of  the  crops  ? — There  was  a 
private  arrangement  for  so  much  a  year.  I  do  not 
feel  that  I  should  be  called  upon  to  state  the  details 
of  it. 

12.575.  Will  you  tell  us  to  what  extent  that  com- 
pensates you? — It  does  not  compensate  me  to  the 
extent  of  the  damage  done. 

12.576.  But  you  do  get  some  compensation  — Yes. 

12.577.  That  was  a  private  arrangement  you  say  ? 
—Yes. 

12.578.  Between  you  and  Mr.  Wigg,  or  between 
you  and  the  company  ? — Between  the  company  and 
myself. 

12.579.  Have  you  given  up  any  of  the  land  which 
you  first  took  from  Lord  Cholmondeley  ? — Yes  ;  this 
year. 

12.580.  How  many  acres  ? — About  28  acres. 

15.581.  And  who  takes  that  land  now  ;  who  rents 
it  ? — The  company,  I  believe. 

12.582.  Why  did  you  give  it  up  ;  at  whose  request  ? 
■ — The  land  was  almost  worthless  from  damages  from 
the  works  ;  it  was  not  fit  to  turn  anything  on  ;  it  was 
not  safe  to  do  so. 

12.583.  Did  you  then  apply  to  your  landlord,  and 
upon  application  to  him,  did  he  rent  the  land  to  the 
company  ? — I  said  it  was  no  use  to  me. 

12.584.  You  threw  it  up,  did  you  ? — Yes. 

12.585.  And  then  Lord  Cholmondeley  rented  it  to 
the  company  ? — I  believe  so  ;  I  do  not  know. 

12.586.  Have  you  any  cows  ? — Yes  ;  I  have. 

12.587.  Have  you  found  any  damage  done  to  your 
cows  from  the  vapour  ? — I  cannot  say,  but  we  have 
three  or  four  every  year  which  do  not  do  very  well. 

12.588.  Are  they  chiefly  fattening  or  milking  stock  ? 
— Chiefly  milking. 

12.589.  I  suppose  the  cows  you  fatten  would  not  be 
out  in  the  fields  so  much  ? — No. 

12.590.  Do  you  consider  animals  that  are  fat  are 
more  susceptible  to  disease,  particularly  to  any  affec- 
tion of  the  throat  or  lungs  from  vapour  than  lean 
animals  ? — No ;  they  do  not  take  any  harm  in  the 
shippen. 

12.591.  They  would  not  be  exposed  to  the  direct 
action  of  the  vapour  there  ? — No. 

12.592.  Therefore  you  have  no  expei-ience  of  fat 
animals,  as  you  have  of  fat  sheep,  being  exposed  to 
this  vapour  ?■ — No, 

12.593.  (Professor  Boscoc.)  Whei-e  did  you  say 
some  of  those  sheep  come  from  ? — From  Bold,  which 
is  about  four  miles  from  Warrington  and  four  miles 
from  Widnes,  in  Lancashire. 

12.594.  Was  your  farm  near  where  the  Bold  Cop- 
per Woz'ks  are  ? — It  was  about  three  miles  further 
than  that,  nearer  St.  Helen's. 

12.595.  Do  you  regularly  get  compensation  now 
from  tlie  works,  year  by  year  ? — Yes. 

12.596.  And  on  the  same  footing  as  you  have  had 
it  constantly  ? — Last  year  I  did. 

12.597.  This  year  you  have  not  ? — The  year  is  not 
over  yet 
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12.598.  But  the  same  arrangement  holds  good,  does 
it  not  ? — No,  there  is  no  arrangement  made  this  year 
yet. 

12.599.  You  make  an  arrangement  from  year  to 
year  ? — Yes,  from  year  to  year. 

12.600.  The  arrangement  for  this  year  is  not  yet 
concluded  ? — No. 

12.601.  How  far  from  the  works  is  the  land  which 
you  say  is  worthless  ? — The  bottom  end  of  it  goes 
perhaps  within  a  couple  of  hundred  yards  of  the 
works. 

12.602.  What  is  the  condition  of  that  land  at  the 
present  time  ? — It  is  in  grass. 

12.603.  From  your  experience  of  the  land  which 
you  do  farm,  what  do  you  say  about  the  crops  which 
are  on  it  at  present  under  the  management  of  the 
works  ? — Last  year  but  one  I  had  it  with  oats,  and 
the  oats  were  singed  twice,  we  did  not  get  them  more 
than  a  foot  and  a  half  long,  and  when  we  thrashed 
them  they  were  not  worth  anything.  We  sowed 
clover  upon  it,  but  it  was  no  use,  and  there  is  now 
nothing  but  rye  grass  left. 

12.604.  What  is  the  condition  now  under  Mr. 
Wigg's  management,  since  he  has  taken  it  in  hand  ? — 
It  has  had  no  management  of  it  yet.  I  only  gave  it 
up  in  February. 

12.605.  ( Chairman.)  You  say  that  six  sheep  died 
in  one  field  and  eight  in  the  other,  where  did  the 
other  two  die  ? — In  the  field  where  the  eight  died, 
that  was  farthest  froiu  the  works,  and  we  thought 
they  would  be  safest  there. 

12.606.  That  makes  10  in  that  field  ?— Yes. 

12.607.  Did  I  understand  you  to  say  that  some  of 
those  sheep  died  in  the  field  from  which  they  had  not 
been  moved  at  all  ? — They  had  been  moved,  but  they 
were  moved  back  again. 

]  2,608.  They  had  all  been  in  one  field  ? — They  had 
all  been  in  one  field,  but  it  would  be  a  week  or  10 
days  afterwards  when  the  gas  came  over  the  other 
field,  it  was  quite  a  separate  occasion  from  when  the 
eight  were  taken,  it  was  not  from  the  same  effects  as 
the  other  first  lot  suffered  from,  they  die  in  from  1 2  to 
48  hours,  and  if  they  could  get  over  that  time  they 
would  live. 

12.609.  Have  you  observed  that  sheep  brought 
from  a  distance  are  liable  to  suffer  more  from  this 
vapour  than  sheep  which  have  been  bred  in  the 
district  ? — No,  they  do  not  suffer  any  more,  if  any- 
thing, I  think  they  stand  it  rather  better  ;  it  is  better 
to  change  them  every  year. 

12.610.  You  think  that  they  come  there  with 
stronger  constitutions  ? — Quite  so.  I  picked  them  out 
myself  from  a  large  number,  one  by  one. 

12.611.  Had  those  sheep  in  the  course  of  the  winter 
before  February  shown  any  signs  of  being  out  of 
sorts  ? — No,  not  before  the  gas  came  to  them. 

12.612.  Is  a  sheep  which  has  two  lambs  do  you 
think  more  delicate  and  less  capable  of  resisting  any 
illness  than  one  which  has  only  one  ? — Yes,  it  appears 
so,  for  all  that  we  have  opened  have  had  two  lambs  in 
them, 

12.613.  Have  you  observed  that  they  are  more 
susceptible  to  other  sorts  of  illnesses  ? — No,  I  have 
not. 

withdrew. 


Mr.  Mr.  William  I 

W.  Duyuid. 

  12,614.  {Chairman.)  You  are  veterinary  surgeon  at 

the  Brown  Institute,  are  you  not  ? — Yes,  I  am. 

12.615.  What  has  been  your  experience  ? — I  have 
had  an  experience  of  14  or  15  years  in  veterinary 
surgery,  and  previous  to  that  I  was  brought  up  as  a 
farmer's  son. 

12.616.  Where  has  your  experience  lain  ? — In  both 
Scotland  and  England. 

12.617.  Have  you  been  engaged  in  the  neighbour- 
hood of  Liverpool  ? — No  ;  I  only  paid  a  visit  there 
from  Loudon. 

12.618.  Were  you  summoned  to  go  down  to  Mr. 


GUiD  examined. 

Baker's  farm  } — Yes  ;  I  was  requested,  when  Professor 
Gamgee  could  not  go  himself,  to  go  down  instead  ol 
him,  though  Mr.  Baker  is  not  a  member  of  the  Eoyal 
Agricultural  Society, 

12.619.  When  did  you  go  there  ? — I  went  on  the 
2nd  of  April ;  on  the  Monday. 

12.620.  Will  you  tell  us  what  you  saw  there  ? — I 
examined  three  sheep  that  were  said  to  have  died  from 
the  effects  of  the  gas,  and  in  the  whole  of  the  sheep 
I  found  a  very  decided  congestion  of  the  lungs,  with 
inflammation  of  the  larynx  and  trachea.  From  tlie 
description  given  by  Mr.  Baker  of  the  way  in  which 
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the  sheep  were  affected,  and  hearing  the  whole  descrip- 
tion, as  he  has  given  it  to  jou  now,  about  the  gas 
coming  over  the  field,  I  came  to  the  conclusion  that 
they  had  died  from  congestion  of  the  lungs  as  the 
result  of  inhaling  this  gas. 

12.621.  Were  the  appearances  similar  to  those  of 
sheep  which  have  died  of  any  other  disease  known  to 
you  ? — No  ;  the  principal  appearance  was  the  con- 
gestion of  the  lungs  ;  the  digestive  organs  were  per- 
fectly healthy. 

12.622.  Have  you  never  observed  that  appearance 
of  congestion  of  the  lungs  under  other  circumstances  ? 
— Only  to  a  limited  extent ;  but  in  this  case  it  spread 
through  the  whole  of  the  lungs  as  if  it  had  been  pro- 
duced suddenly.  Congestion  of  the  lungs  is  generally 
localised,  but  in  this  case  it  was  spread  throughout. 

12.623.  Was  there  anything  else  about  the  lungs 
which  made  you  think  that  they  died  from  some  abnor- 
nal  visitation  ? — Yes  ;  the  inflamed  appearance  of  the 
larynx  and  trachea,  which  in  ordinary  cases  of  con- 
gestion of  the  lungs  you  do  not  find. 

12.624.  Did  you  examine  the  skin  ? — I  examined 
the  appearance  of  the  skin  and  the  wool. 

12.625.  What  did  you  observe  there  ? — I  observed 
the  wool  was  very  easily  pulled  off"  the  skin.  You  had 
only  to  pull  it,  and  it  left  the  skin  with  very  great 
facility. 

12.626.  Have  you  observed  that  appearance  in  other 
sheep  that  have  died  ? — No,  not  to  the  same  extent  as 
those ;  the  same  thing  occurs  where  rapid  decompo- 
sition is  setting  in,  and  those  sheep  had  died  some  time 
time  before  I  saw  them.  Mr.  Baker  said  tliat  on  the 
Saturday  or  Sunday  morning  one  died. 

12.627.  But  you  have  known  no  cases  in  which 
immediately  a  sheep  died  the  wool  came  oiF  as  the 
result  of  the  malady  as  Mr.  Baker  has  described  ? — 
Not  in  other  cases.  I  had  heard  Mr.  Baker's  state- 
ment as  to  the  fact  that  they  died  from  this  gas. 

12.628.  But  can  you  connect  that  fact  with  the 
nature  of  the  disease  of  which  you  supposed  they 
died  ? — Yes ;  you  would  then  have,  to  a  certain  extent, 
irritation  of  the  skin  produced  at  the  same  time  as  the 
irritation  of  the  respiratory  organs. 

12.629.  Have  you  ever  examined  sheep  which  are 
supposed  to  have  died  from  noxious  vapours  of  any 
description  before  ? — No  ;  I  have  not  examined  sheep, 
but  I  have  examined  other  animals. 

12.630.  What  other  animals  have  you  examined  ? — 
Dogs. 

12.631.  Of  what  sort  of  vapour  have  they  died  ? — 
Those  were  experimental  cases  of  dogs  which  were 
killed  by  vapours  both  irritant  and  non-irritant ;  in 
one  case  I  examined  a  dog  which  had  been  poisoned  by 
chlorine,  and  in  another  case  by  sulphuretted  hydro- 
gen. 

12.632.  In  this  case,  what  do  you  suppose  the 
vapour  to  have  been  ? — I  do  not  know  ;  I  cannot  form 
any  idea.  It  might  have  been  chlorine  or  it  might 
have  been  sulphuretted  hydrogen. 

12.633.  Would  sulphuretted  hydrogen  have  been 
sufficient  to  cause  the  appearances  which  you  observed  ? 
— It  Avould  have  been  sufficient  to  produce  the  con- 
gestion, but  not  the  inflammation  of  the  trachea. 

12.634.  What  would  do  that  ?  —  It  must  be  an 
irritant  to  produce  that  appearance. 

12.635.  Would  it  have  been  such  a  vapour  as  those 
in  the  neighbourhood  of  Mr.  Baker's  farm  ? — I  am  not 
personally  aware  of  the  nature  of  those  works,  but  it 
must  have  been  produced  by  gases  emanating  either 
from  bleaching  powder  works  or  sulphuric  acid  works. 

12.636.  Do  you  feel  any  doubt  in  your  oAvn  mind  as 
to  the  cause  of  the  deaths  of  these  animals  ? — No  ;  I 
have  no  doubt  in  my  own  mind  of  it. 

12.637.  Have  you  seen  animals  which  have  died 
from  having  been  moved  from  poor  into  richer  pas- 
ture ? — Yes  ;  frequently. 

12.638.  Have  you  examined  such  animals  ? — I  have 
examined  them  frequently. 

12.639.  Did  they  present  the  same  appearance  ? — 
No. 

12.640.  In   what  respect  did  they  differ? — They 

3 


had  not  the  congestion  localised  in  one  part  of  the  Mr. 
body.    In  Mr.  Baker's  animals  it  was  simply  the  Duguid. 
respiratory  organs  which  were  affected.  "  ~ 

12.641.  What  was  the  appearance  of  the  animals  ^ 
which  died  from  the  causes  I  just  now  mentioned  ? — 
You  would  have  portions  of  the  digestive  organs  con- 
gested with  the  passage  of  blood  from  the  blood  vessels 
into  the  serous  membranes  of  the  body. 

12.642.  There  was  no  such  appearance  in  this  case  ? 
—No. 

12.643.  In  that  case  which  I  have  put  to  you,  would 
the  wool  have  been  removable  immediately  after  the 
death  of  the  animals,  as  in  the  case  described  by  Mr. 
Baker  ? — No  ;  not  in  any  case  I  have  seen. 

12.644.  I  suppose  it  would  be  impossible  for  you  to 
say  to  what  extent  the  wool  would  have  been  affected 
by  48  hours  decomposition  ? — Forty- eight  hours  de- 
composition would  make  the  wool  pull  off  readily. 

12.645.  Even  if  the  sheep  had  not  died  from  the 
cause  suggested  by  Mr.  Baker  ? — Quite  so. 

12.646.  Were  you  taken  to  the  pasture  on  which 
those  animals  had  been  feeding  when  they  were  visited 
by  the  vapour  ? — Yes. 

12.647.  Did  it  appear  to  you  to  be  such  a  pasture 
as  would  have  endangered  the  health  of  the  sheep  ? — 
Certainly  not. 

12.648.  Under  any  circumstances  ? — Under  any 
circumstances,  I  should  not  have  expected  the  pasture 
to  injure  the  sheep. 

12.649.  To  what  do  you  attribute  the  fact  that  all 
those  sheep  which  died  were  sheep  that  had  twins  ? — 
Mr.  Baker  stated  that  it  was  the  fattish  sheep  and 
those  which  had  twins  that  suffered  most  and  died  ; 
in  every  case  animals  that  are  fat  and  in  a  plethoric 
condition  are  more  liable  to  suffer  from  any  noxious 
vapours  of  that  kind  than  others  ;  congestion  is  more 
readily  produced  in  any  part  of  the  body  in  plethoric 
animals  than  in  lean  animals, 

12.650.  Should  you  have  beforehand  expected  sheep 
of  that  description  to  have  suffered  more  than  other 
sheep  ? — Yes. 

12.651.  Would  you  have  expected  them  to  be  the 
first  victims  ? — I  would  certainly.  With  regard  to 
the  explanation  of  the  ewes  having  two  lambs,  when 
you  do  have  a  ewe  having  two  lambs,  near  the  lamb- 
ing time,  the  respiratory  organs  are  very  much  im- 
peded from  the  increased  size  of  the  uterus. 

12.652.  Of  course  more  so  than  where  they  have 
only  one  ? — Yes  ;  more  so  than  where  they  have  only 
one. 

12.653.  And  such  a  sheep  would  be  more  largely 
accessible  to  the  evil  effects  of  those  vapours  ? — Yes  ; 
and  in  addition  they  would  be  less  likely  to  recover 
after  being  affected  ;  the  circulation  through  the  lungs 
would  not  be  so  readily  regained  in  a  sheep  of  that 
description  as  in  an  animal  which  had  more  breathing 
space. 

12.654.  (^Viscount  Midleton.)  Disease  of  the  lungs 
is  not  an  uncommon  cause  of  death  in  sheep,  is  it  ? 
—No. 

12.655.  The  ordinary  sheep  rot  ? — Quite  so. 

12.656.  How  do  you  distinguish  death  from  ordinary 
sheep  rot  from  these  cases  ? — In  a  case  of  ordinary 
sheep  rot  you  have  flukes  infesting  the  liver. 

12.657.  But  it  affects  the  lungs,  does  it  not  ? — Not 
to  any  great  extent. 

12.658.  Were  there  any  cattle  upon  this  land  ? — 
No ;  Mr.  Baker's  cattle  were  all  stall  fed  at  the  time 
of  my  visit. 

12.659.  I  presume  the  effect  of  the  inhalation  of  the 
gas  would  be  greater  on  a  small  animal  than  in  a  larger 
one  ? — Yes  ;  I  believe  it  would  be  so,  though  there  are 
anomalies  with  regard  to  that. 

12.660.  You  could  not  detect  by  examination  the 
preseuce  of  any  specific  cause  in  the  body  ? — No  ;  not 
after  the  length  of  time  that  they  had  been  dead. 

12.661.  You  are  quite  clear  that  whatever  was  the 
cause,  the  death  was  not  caused  by  that  grass  on 
which  they  had  been  pastured,  but  by  something 
deleterious  which  they  hard  iuhnled  ? — Yes. 

12.662.  {Mr.  Stevenson.)  It  is  not  an  unusual  thing 
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Mr.  for  sheep  to  swell  out  when  they  come  upon  a  wet 
W.  Duguid.    pasture  ? — It  is  not  at  all  uncommon. 

  12,663.  And  Mr.  Baker  told  us  that  these  sheep 

17  May  1877.  g^^j^  ?_Yes. 

12.664.  Would  swelling  out  be  a  consequence  of 
congestion  of  the  lungs  ? — Not  readily. 

12.665.  If  you  had  to  account  for  the  swelling  out 
of  these  sheep,  to  what  would  you  ascribe  it  ? — The 
swelling  out  might  be  due  to  the  absorption  of  the 
gas  into  the  blood  from  the  lungs. 

12.666.  Have  you  ever  made  any  experiment  to 
justify  you  in  forming  tliat  opinion  ? — I  cannot  say 
that  I  have  made  any  experiment  to  justify  that 
opinion,  but  I  have  been  led  to  think  so. 

12.667.  You  spoke  of  "  absorption  of  the  gas  into 
the  blood,"  have  you  studied  carefully  what  that  phrase 
may  mean  or  must  mean  ? — Simply  in  the  case  of 
gases  which  are  soluble  that  they  may  enter  the 
blood. 

12.668.  Soluble  in  what  ? — In  the  watery  vapour 
contained  in  the  lungs,  or  condensable  at  all  in  tlie 
lungs. 

12.669.  You  spoke  of  gases  absorbed  into  the  blood. 
Now  as  a  scientific  man  could  you  give  us  some 
explanation  of  what  you  mean  by  that  ? — Gases  can 
readily  pass  into  the  blood  from  the  lungs.  In  the 
case  of  ordinary  atmospheric  air  your  have  the  oxygen 
passing  from  the  membi'ane  into  the  blood,  and  may 
not  other  gases  as  well  as  oxygen  equally  pass 
through. 

12.670.  Do  you  know  that  they  do  ? — We  have 
every  reason  to  believe  that  they  do. 

12.671.  Till  you  came  here  to-day,  had  you  ever 
thought  of  mineral  gases  being  absorbed  into  the 
blood,  is  that  quite  a  new  idea  in  your  mind  ? — 
No. 

12.672.  You  suggested  that  as  a  reason  of  the 
swelling  out  of  the  sheep  which  I  wished  to  account 
for  ? — Another  thing  to  account  for  the  swelling  out 
of  the  sheep  is  the  gases  passing  over  the  field  on 
which  they  were  pastured  ;  they  would  take  a  certain 
quantity  of  that  gas  into  the  stomach  while  they 
were  pasturing. 

12.673.  You  think  that  that  grass  which  has  had 
gas  passing  over  it  is  more  likely  to  make  sheep  swell 
out  than  ordinary  grass  ? — Yes. 

12.674.  Do  you  know  that  as  a  fact  ? — I  do  not 
know  that  as  a  fact,  but  anything  which  will  make 
grass  injurious  in  its  character  is  likely  to  do  so.  If 
you  take  for  instance  the  case  of  carbonates  on  grass, 
if  there  are  any  carbonates  given  off  from  those  works 
and  you  have  sulphide  of  iron  often  deposited  in  this 
neighbourhood  on  the  soil  and  ou  the  grass,  the  juices 
of  the  stomach  are  likely  to  act  upon  those  matters 
which  are  taken  in. 

12.675.  Do  you  know  as  a  matter  of  fact  that 
sulphide  of  iron  reaches  the  grass  in  that  neighbour- 
hood ? — I  am  not  able  to  say  so,  but  I  am  told  that 
the  colo\u-  of  the  deposit  quite  corresponds  with  the 
sulphuretted  hydrogen  deposit  although  I  have  not 
examined  it  myself. 

12.676.  You  talk  of  carbonates  coming  from  the 
works,  are  you  aware  o£  that  as  a  matter  of  fact? — . 
I  am  not  aware  of  what  is  the  kind  of  work  carried 
on  tliere. 

12.677.  Are  you  not  aware  that  it  is  quite  impossible, 
that  any  carbonates  could  come  from  these  works  ? — 
I  cannot  say. 

12.678.  Then  what  do  you  ascribe  the  swelling  to  ? 
— To  the  nature  of  the  grass  which  they  had  been 
eating  when  the  gas  had  been  passed  over  it.  Mi-. 
Baker  states  that  it  was  a  wet  morning,  and  the 
gases  passing  over  the  field  would  therefore  be  dis- 
solved ;  there  are  many  gases  soluble  in  water. 

12.679.  Is  not  wet  grass  more  likely  to  cause 
swelling  than  dry  ?— -Not  when  the  sheep  are  accus- 
tomed to  it ;  if  they  are  moved  from  a  dry  field  to 
a  wet  field  then  they  might  suffer,  but  not  when 
they  had  been  pastured  on  a  wet  field  for  any  length 
of  time. 

12.680.  Do  not  sheep  die  suddenly  sometimes  from 


wet  pasture  ? — I  have  not  known  sheep  die  suddenly 
from  wet  pasture. 

12.681.  Hov>r  do  you  account  for  the  fact  of  many 
of  the  sheep  escaping,  and  only  some  of  tliem  dying  ? 
— You  have  that  in  the  case  of  all  diseases.  You 
have  some  animals  more  sr.sceptible  to  disease  than 
others. 

12.682.  When  you  describe  the  injury  as  being  of 
such  an  acute  character  to  cause  congestion  of  the 
lungs,  is  it  not  difficult  to  account  for  so  many  escaping 
altogether  ? — You  require  to  know  the  exact  position 
they  were  in  in  that  field,  and  also  to  ascertain 
whether  the  gas  covers  the  whole  field  or  goes  in  one 
line. 

12.683.  Did  you  make  yourself  acquainted  with 
those  facts  before  coming  here  ? — Yes,  I  did ;  in  one 
part  of  the  Avheat  field  the  effect  of  the  gas  was 
limited  to  a  space  not  much  broader  than  this  room. 
You  could  see  it  in  the  blades  of  th(?  wheat. 

12.684.  Were  the  sheep  in  that  field  ?— No,  but 
they  Avere  in  a  field  close  to  the  end  of  this  field. 

12.685.  Now  Ml-.  Baker  also  mentioned  that  those 
sheep  had  running  at  the  nose,  what  would  you  ascribe 
that  to  ? — To  the  iritation  of  the  nasal  mucous  mem- 
brane from  the  gas  ;  if  j^ou  inhale  an  irritant  gas  your 
nose  begins  at  once  to  discharge,  and  that  Avould 
apply  to  the  nose  of  any  animal. 

12.686.  Will  that  continue  any  time  ?  —  It  Avill 
continue  as  long  as  the  irritation  remains,  and  even 
afterwards  if  the  irritation  of  the  membrane  is 
established. 

12.687.  It  was  stated  that  they  could  not  walk,  and 
staggered  on  their  feet,  would  that  be  a  consequence 
of  congestion  of  the  lungs  ? — Yes,  the  eflfect  of  the 
disease,  amounting  almost  to  suffocation. 

12.688.  Supposing  your  theory  is  correct,  that  they 
got  a  dose  of  irritant  gas,  would  not  the  effect  of  that  last 
only  as  long  as  the  irritation  lasted  ? — No,  sometimes 
you  get  stagnation  of  the  blood  vessels  of  the  lungs 
which  takes  time  to  regain  itself,  and  some  animals 
are  not  in  a  condition  to  regain  the  normal  circulation 
through  the  lungs.  Mr.  Baker  refers  to  the  animals 
being  exposed  to  it  for  three  or  four  hours. 

12.689.  Your  examination  was  confined  to  two  or 
three  sheep  out  of  the  16  which  died  ? — Yes. 

12.690.  You  spoke  of  sheep  with  two  lambs  being 
more  susceptible  to  congestion  of  the  lungs  than  others. 
Would  they  not  be  more  susceptible  to  any  other 
cause  of  injury :' — Yes,  they  would  be,  but  in  par- 
ticular to  any  form  of  irritant  or  anything  likely  to 
produce  congestion  of  the  lungs,  because  from  the 
greater  size  of  the  uterus  containing  the  two  lambs 
you  have  a  greater  impediment  to  the  action  of  the 
diaphragm  in  breathing. 

12.691.  {Admiral  Hornby.)  I  observed  you,  in 
answer  lo  one  of  the  questions  of  the  noble  chairman, 
to  reply,  "  Hearing  of  the  gas  from  Mr.  Baker  ;"  sup- 
posing you  had  heard  nothing  about  the  gas  from  him, 
but  had  arrived  there  without  knowing  or  hearing  of 
any  predisposing  cause,  should  you  have  come  to  the 
conclusion  that  the  sheep  died  from  some  attack  of 
gas,  or  that  they  had  died  from  this  lung  complaint  ? 
— I  would  have  immediately  inquired  as  to  what  the 
circumstances  were  under  Avhich  the  animals  had  died, 
seeing  the  kind  of  congestion  of  the  lungs  which  I 
found. 

12.692.  Could  that  have  been  produced  by  irritation 
or  suffocation  ? — It  might  have  been  produced  by 
suffocation. 

12.693.  Then  the  symptoms  which  you  observed  in 
those  sheep  were  inconsistent,  or  were  not  the  same 
symptoms  as  would  have  shown  themselves  if  the 
sheep  had  been  attacked  with  violent  inflammation  or 
congestion  of  the  lungs  ? — T  never  saw  inflammation 
or  congestion  of  the  lungs  so  extensive  as  in  those 
sheep. 

12.694.  Is  it  impossible  that  those  sheep  should  have 
so  violent  an  attack  of  inflammation  or  congestion  of 
the  lungs  as  to  cause  the  symptoms  you  saw  — I  do 
not  think  it  possible  without  some  irritant. 
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12.695.  You  went  into  the  field  and  inspected  it  ? 
—I  did. 

12.696.  Had  tliere  been  a  great  deal  of  rain.  Was 
it  in  an  unusually  wet  state  ? — It  was  a  wet  morning 
when  I  visited  the  field. 

12.697.  Was  the  whole  field  in  a  very  wet  state  ? — 
No  ;  it  certainly  was  not  in  a  very  "wet  state.  The 
field  lay  high. 

12.698.  As  far  as  you  could  judge,  seeing  these 
sheep  not  till  48  hours  after  their  death,  were  they 
in  a  good  condition  ? — The  sheep  had  evidently  been 
in  a  good  condition. 

12.699.  Did  the  wool  of  which  you  speak  present 
unusual  features  of  looseness,  or  other  unusual  features 
differing  from  what  would  have  been  shown  in  the 
case  of  sheep  which  had  died  purely  from  congestion 
of  the  lungs  ? — The  length  of  time  after  death  and  the 
state  of  decomposition,  I  think,  would  account  for  the 
appearance  of  the  wool  as  I  saw  it ;  but  congestion  of 
the  lungs  would  not  have  produced  the  state  of  the 
wool  as  described  by  Mr.  Baker  immediately  after 
death. 

12.700.  {Mr.  Wilbraham  Egerton.)  You  were  em- 
ployed, under  Professor  Gamgee,  at  the  time  of  the 
first  outbreak  of  the  cattle  plague,  and  are,  therefore, 
thoroughly  acquainted  with  post-mortem  examinations  ? 
— I  was  working  more  for  Dr.  Anderson,  but  I  have 
been  conversant  with  post-mortem  examinations. 

The  witne 


12.701.  Were  you  in  London  when  a  great  number  Mr. 

of  animals  died  one  December  at  the  Cattle  Show  from  W.  Duguid. 

an  extraordinarily  thick  fog      Yes  ;  I  Avas  in  Londoii   

at  the  time.  May  1877. 

12.702.  Did  you   examine  those  animals  ? — I  did 
not. 

12.703.  I  dare  say  you  remember  there  was  a  thick 
fog,  so  thick  and  pungent  that  it  made  one's  eyes 
smart  ? — I  remember  it  perfectly. 

12.704.  Do  you  consider  that  such  a  fog  might 
have  produced  the  death  of  the  animals,  as  they  cer- 
tainly died  in  an  unusually  large  number  at  Islington 
Market  ? — I  have  no  doubt  it  was  the  heavy  acrid 
atmosphere  which  acted  upon  the  animals,  and  pro- 
duced their  death. 

12.705.  Actmg  upon  fat  animals,  impeding  tlieir 
respii'ation,  and  producing  death  ? — Yes. 

12.706.  Do  you  consider  this  was  a  similar  case  ? — 
I  do. 

12.707.  From  sulphuric  acid  or  some  other  acid 
acting  upon  the  animals  and  irritating  the  lungs  ? — 
Yes. 

12.708.  And  that  either  from  fatness,  or  being  in 
.amb,  that  would  produce  an  effect  upon  them  which 
it  would  not  do  in  an  ordinarily  licaithy  animal  ? — 
Quite  so. 

withdrew. 
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12.709.  {Chairman.)  What  are  you  ? — A  farmer. 

12.710.  Do  you  occupy  a  large  farm? — About  400 
acres. 

12.711.  Do  you  keep  many  sheep  ? — In  the  summer 
wo  keep  a  large  number,  about  500. 

12.712.  Where  do  you  farm  ? — Under  the  Duke  of 
Devonshire,  near  to  Holker  Hall,  on  the  shore  of  More- 
cam  be  Bay. 

12.713.  That  is  a  considerable  distance  from  the 
farm  of  which  we  have  been  talking  ? — Yes  ;  about 
70  or  80  miles. 

12.714.  Do  you  know  the  district  in  which  Mr. 
Baker  farms  ? — I  only  know  it  from  visiting  it  within 
two  or  three  years. 

12.715.  Have  you  anything  to  say  with  respect  to 
this  particular  case  of  loss  of  sheep  ? — I  have,  I  was 
called  in  by  Mr.  Wigg  to  examine  a  flock  of  sheep 
numbering  from  180  to  200,  which  belonged  to  Mr. 
Baker. 

12.716.  When  was  that?— On  the  26th  April. 

12.717.  Was  that  after  the  death  of  those  sheep  ? — 
Yes,  it  was  after  the  death  of  those  sheep. 

12.718.  How  long  after? — I  understand  the  deaths 
took  place  in  March  and  the  early  part  of  April. 

12.719.  And  you  examined  them  upon  the  26th  ? — 
Upon  the  26th  I  was  called  in,  and  I  found  the  sheep 
in  various  stages  and  conditions.  I  found  some  sheep 
which  were  reported  to  have  been  bred  upon  the  i)lace 
in  very  good  condition,  looking  well  in  every  way, 
with  plenty  of  wool  and  well  grown.  I  found  others 
not  so  well,  and  I  found  a  quantity  of  decidedly  rotten 
bad  sheep,  arising  from  bad  pasture  or  misusage  in 
some  way  or  other.  Aged  sheep,  sheep  that  if  any 
little  disease  overtook  them,  would  not  be  able  to 
stiind  it  very  long ;  if  you  touched  the  wool  it 
would  come  off  them.  I  tried  it  because  there  was  no 
difliculty  in  catching  them  in  the  middle  of  the  field, 
and  foimd  that  the  wool  was  all  ready  to  come  oft", 
which  is  a  sure  indication  of  rotten  sheep,  while,  as  I 
say,  some  were  looking  as  well  as  any  sheep  I  ever 
saw. 

12.720.  You  have  heard  the  description  of  those 
slicep  after  death  ? — I  have. 

12.721.  Having  heard  that,  to  what  causes  would 
you  attribute  their  death  ?— To  weakly  constitutions 
and  to  over-feeding  on  very  damp  succulent  clover  or 
grasses. 

3  R 


12.722.  Plow  soon  would  the  effect  of  removal  from 
a  poor  ])asture  to  a  richer  one  be  felt  ? — It  depends 
upon  the  state  of  the  atmosphere  ;  if  it  is  damp  it  will 
take  effect  very  soon,  if  it  is  dry  it  will  be  a  week  or 
10  days  before  that  clover  Avould  take  effect,  it  will 
take  effect  more  quickly  in  damp  weather  than  in 
dry. 

12.723.  Those  animals  which  died  were  said  to  be 
in  very  good  condition  ? — I  did  not  see  any  that  were 
reported  to  have  died  from  this  cause,  but  I  came  to 
this  conclusion  from  hearing  their  own  statements  of 
the  way  in  which  the  sheep  had  been  used,  and  the 
pasture  they  had  been  grazed  upon.  The  pasture 
they  were  on  when  I  found  them  Avas  just  calculated 
to  bring  about  the  disorder  such  as  they  reported. 

12.724.  Have  you  ever  had  an  opportunity  of  seeing 
the  effect  of  those  gases  upon  pastures,  or  upon  the 
animals  which  grazed  upon  the  pastures  ? — I  am 
sorry  to  say  I  have  many  times. 

12.725.  Whereabouts  ? — Perhaps  your  Lordship 
may  know  that  in  Morecambe  Bay  there  is  a  very 
large  quantity  of  land  reclaimed,  which  is  very  pro- 
ductive of  clover  especially.  I  have  had  the  manage- 
ment of  it  for  many  years,  and  we  were  obliged  to 
abandon  breeding  ewes  in  consequence  of  the  fer- 
mentation which  took  place  in  them  from  eating  this 
clover. 

12.726.  I  ask  you  if  you  have  had  any  opportunities 
of  observing  the  effect  of  these  vapours  proceeding 
from  chemical  Avorks  upon  the  grass  ? — I  have  only 
had  this  opportunity,  and  1  have  seen  sheep  in  the 
neighbourhood  which  we  have  been  speaking  of, 
Avhere  there  have  been  no  complaints  and  cases  where 
there  have  been  complaints. 

12.727.  Do  you  believe  that  such  gases  as  emanate 
from  those  Avorks  could  be  deposited  upon  grass  Avith- 
out  injury  to  the  cattle  which  graze  upon  it  ? — I  can- 
not understand  Avhy  it  should  not  be  so,  seeing  that 
there  Avere  healthy  animals  side  by  side  in  the  same 
pasture,  and  Avith  the  same  opportunities  of  suffering 
from  the  vapour  in  those  places  Avhere  the  deaths  took 
I^lace. 

12.728.  Is  it  not  a  matter  of  common  obserA'ation 
that  some  people  living  in  unhealthy  districts  survive 
whilst  others  give  way,  and  if  that  be  so  Avhy  siiould 
it  not  be  also  the  case  with  animals  ? — That  Avas  the 
case  ;  there  were  some  as  poor  ill-conditioned  animals 
amongst  this  flock  as  I  ever  saw,  and  if  they  are  not 
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dead  already,  I  dare  to  say  that  they  have  not  long  to 
live. 

12.729.  Have  you  anything  else  to  say  about  those 
sheep  ? — No,  I  do  not  know  that  1  have.  I  should  be 
glad  to  answer  any  question  that  is  asked. 

12.730.  Will  you  take  that  letter  {handing  a  letter 
to  the  witness),  and  see  if  anything  occurs  to  you  upon 
it  ? — There  has  been  much  said  about  ewes  having  two 
lambs  being  more  susceptible  than  ewes  with  one 
lamb  ;  that  I  quite  agree  with.  Those  with  twins  are 
more  likely  to  suffer  more  from  eating  clover  than  a 
sheep  with  one  lamb  would.  I  see  there  are  some 
young  hedges  well  grown  in  the  same  field,  and  there 
are  other  fences  which  are  dying,  and  I  understood 
from  Mr.  Baker  that  they  were  dying  from  the  effects 
of  the  gas ;  but  in  the  same  field  and  close  by  there  are 
as  healthy  hedges  as  ever  I  saw  grown  anywhere,  so 
I  do  not  see  that  the  gas,  if  it  did  not  affect  the 
vegetation,  would  affect  those  sheep. 

12.731.  But  if  it  affected  the  vegetation,  do  you 
think  it  would  affect  the  sheep  ? — I  do  not  know  that 
it  would.  I  could  not  answer  that  question.  The 
place  where  the  deaths  took  place  was  a  considei'able 
distance  from  the  works.  Some  of  the  deaths  took 
place  in  a  field  about  half  to  three-quartei'S  of  a  mile 
from  the  works ;  some  were  nearer  than  that  ;  but  as 
regards  this  clover  field  where  the  deaths  took  place, 
I  have  not  seen  such  a  one  this  year. 

12.732.  In  what  respect  ? — It  was  so  succulent,  and 
the  very  thing  that  I  should  have  expected  to  injure  the 
sheep  which  wei-e  turned  on  it.  These  sheep  being- 
taken  to  a  pasture  like  that,  I  should  expect  nothing 
else  but  death  to  take  place  and  that  very  suddenly. 

12.733.  But  the  death  did  not  take  place  very 
suddenly,  it  took  place  eight  days  after  they  were 
removed  ? — It  would  depend  a  good  deal  upon  the 
state  of  the  weather  ;  if  it  were  damp,  death  would  take 
place  more  suddenly. 

12.734.  But  the  evidence  is  that  it  was  damp,  that 
it  rained  that  night,  and  that  they  did  not  die  imme- 
diately, but  died  eight  days  afterwards  ;  what  do  you 
say  to  that  ? — The  damp  field  was  calculated  to  do  it, 
because  the  symptoms  which  were  named  are  the  exact 
symptoms  which  I  have  seen  before  in  cases  of  over- 
feeding ;  the  sheep  will  get  their  stomachs  ruptured 
and  their  wool  comes  off,  and  they  die  in  half  an  hour 
or  20  minutes. 

12.735.  After  what? — After  the  commencement  of 
this  fermentation. 

12.736.  But  the  fermentation  generally  foUows 
soon  after  they  have  eaten  the  clover,  does  it  not  ? — 
Very  soon  after  they  have  eaten  the  clover,  if  they 
have  taken  an  overdose  of  it. 

12.737.  Have  you  ever  seen  them  die  eight  days 
after  they  have  been  removed  from  the  clover  ? — Yes, 
I  have  ;  it  is  just  the  state  of  the  weather  that  wiU  do 
it.  I  understand  there  have  been  no  deaths  since,  it 
has  been  dry  weather  since  I  was  down ;  it  is  not  at 
all  unlikely  that  a  day  like  this  there  might  be  some 
die  ;  there  are  some  poor  sheep  there  ;  I  looked  for 
rotten  sheep,  and  I  did  not  look  very  long  before  I 
saw  them  ;  I  was  informed,  however,  that  the  deaths 
did  not  take  place  among  the  i^otten  sheep,  but 
that  I  can  understand,  because  the  rotten  sheep  are 
not  in  a  condition  to  be  able  to  take  that  amount  of 
food  that  would  poison  them,  whereas  a  sheep  with 
two  lambs  has  a  great  demand  upon  her,  and  this  year 
again  there  is  a  great  mortality  on  account  of  the  wet ; 
we  have  it  in  our  country  where  we  have  dry  land, 
real  sheep  land,  whereas  this  is  not  the  best  sheep 
land. 

12.738.  There  has  been  a  great  mortality  this  year 
among  lambs  from  want  of  food,  has  there  not  ? — The 
mothers  are  suffering  from  weakness  and  want  of  milk 
to  support  the  lambs. 

12.739.  That  was  on  account  of  the  dry  cold  weather, 
was  it  not  ? — Yes. 

12.740.  Are  they  suffering  from  the  dry  cold 
weather  and  also  from  the  wet  weather  ?— No ;  but 
they  suffered  from  wet  weather  during  the  autumn  and 


the  dry 


winter,  which  rendered  them  unfit  to  stand 
cold  weather  when  it  came. 

12.741.  {Viscount  Midleton.)  Would  the  difference 
in  the  vegetation  which  you  saw  be  accounted  for  by 
the  comparative  nearness  to  the  works  ;  that  is  to 
say,  were  those  hedges  which  were  nearest  the  works 
those  which  had  suffered  most,  and  those  which  were 
at  the  greatest  distance  those  which  had  suffered  the 
least  ? — No,  I  do  not  think  so ;  I  saw  the  railway 
hedges,  which  were  trimmed  and  taken  care  of,  in 
very  good  condition. 

12.742.  You  could  not  account  for  it  in  that  way  ? 
— In  some  places  where  they  were  perished  it  was 
from  bad  management,  there  were  gaps  with  the  sheep 
running  through  them,  and  there  is  nothing  worse  for 
a  hedge  than  sheep  running  through  it  and  leaving 
their  wool  and  grease  upon  it.  I  found  another  veiy 
healthy  hedge,  where  there  was  no  gap  through  it, 
under  the  railway  for  instance. 

12.743.  What  was  the  character  of  the  pasture 
upon  which  you  found  the  sheep,  Avas  it  wet  land  or 
dry  land  ? — It  was  dry  good  pasture. 

12.744.  All  of  it  ? — All  this  where  there  was  a 
crop  of  clover. 

12.745.  You  spoke  of  the  wool  coming  off  easily 
and  of  the  sheep  being  what  ycu  call  rotten  ;  how 
do  you  explain  a  sheep  being  rotten,  what  parts  of. 
the  body  are  affected  ? — The  lungs  are  aff'ected. 

12.746.  Are  the  feet  affected  ? — Not  as  a  rule  ; 
rotten  sheep  would  not  be  scabbed,  but  they  mav  havel 
the  foot-rot. 

12.747.  But  the  limgs  are  gone  ? — They  are  gone^, 
I  have  seen  them  gone  no  larger  than  my  two  fingei-sj 
and  the  sheep  still  live. 

12.748.  The  rot  is  sometimes  caused,  is  it  no 
by  their  being  pastured  on  land  too  wet  for  them! 
— That  with  other  things,  too  many  sheep  upon  a  piece 
of  land  will  produce  it. 

12.749.  What  else  do  you  consider  produces  rot  ?^ 
— Old  age,  and  being  left  too  long.  ' 

12.750.  What  do  you  consider  old  age  in  sheep?' 
— A  sheep  that  has  had  four  or  five  lots  of  lambs. 

12.751.  Do  you  think  the  rot  affects  breeding  eves 
more  than  it  does  other  sheep  ? — I  do,  because  th| 
breeding  ewes  are  kept  longer,  while  the  grazing 
sheep  are  only  kept  for  one  season  ;  we  keep  then 
for  one  summer  and  they  are  gone,  the  butcher  find^ 
them  out. 

12.752.  {3Ir.  Stevenson.)  When  we  hear  of  sheep'' 
in  good  condition  and  with  two  lambs  in  tliom 
swelling  out,  and  dying  shortly  afterwards,  to  what 
do  you  ascribe  the  cause  ? — If  they  have  wherewith 
to  over-feed  then  from  over-feeding  and  from  the 
accumulation  of  gas  which  will  rupture  them  and 
often  kill  the  lambs. 

12.753.  Would  not  a  sheep  with  two  lambs  be 
more  liable  to  die  from  over-feeding  than  others  ? 
— I  should  say  it  would,  there  is  less  space  within  it. 

12.754.  We  were  told  they  were  affected  with 
running  at  the  nose,  to  what  do  you  ascribe  thn  t  ? — 
I  always  notice  that  in  sheep  which  have  died  from 
that  cause  there  is  a  running  of  blood  and  matter 
and  they  would  blow  up  almost  twice  or  three 
times  the  size  and  turn  black  and  the  wool  comes 
off. 

12.755.  You  mean  that  the  swelling  out  and  run- 
ning at  the  nose  are  two  symptoms  which  run  together  ? 
— I  have  generally  noticed  it  in  those  cases. 

12.756.  Would  the  running  at  the  nose  be  a  result 
of  over-feeding  ? — We  consider  it  so  from  being 
"burst"  with  clover  as  we  call  it. 

12.757.  Then  with  regard  to  their  not  being  able 
to  walk,  to  what  do  you  ascribe  that  ? — I  have  seen 
some  that  would  turn  round  and  die  instantly,  ethers 
that  would  stagger  about  with  an  unsteady  gait  and 
then  others  that  would  lose  the  use  of  their  limbs 
and  they  very  seldom  recover  it.  Unless  there 
is  relief  given  at  one  end  or  the  other,  or  both,  death 
soon  sets  in. 

12.758.  If,  after  being  on  insutlicient  food  they 
were  fed  up  at  the  last,  just  before  lambing,  would 
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that  account  for  their  death  ? — It  is  a  very  likely 
thing  to  do  so. 

12.759.  {Earl  Percy.)  1  think  you  attributed  the 
death  of  these  sheep  to  the  fact  that  they  were  weak 
sheep  over-fed  on  rich  damp  pasture  ? — Some  of  them 
were  weak  sheep,  and  others  were  strong  sheep,  but  I 
was  given  to  understand  that  it  was  the  strong  sheep 
containing  two  lambs  which  died. 

12.760.  You  attribute  their  death  to  their  being  fed 
on  rich  damp  pasture  ? — I  have  not  the  slightest 
doubt  that  it  was  so  in  this  case,  judging  from  the 
pasture  they  were  taken  from  and  the  pasture  they 
were  taken  to. 

12.761.  I  suppose  animals  dying  in  that  way  would 
show  symptoms  of  disease  in  the  digestive  organs  ? — 
Tiiey  are  ruptured.  I  have  not  only  seen  that  in 
them,  but  in  sheep  that  are  newly  clipped  I  have  seen 
them  die  on  the  stool  they  are  clipped  on  ;  they  swell 
out  like  those  of  which  we  have  been  speaking. 

12.762.  But  we  were  told  that  these  sheep  had  no 
disease  of  the  digestive  organs,  but  only  congestion  of 
the  lungs.  Would  that  be  attributable  to  rich  damp 
])asture  ? — That  I  cannot  say,  but  a  rich  damp  pasture 
is  a  thing  which  causes  the  sheep  to  be  distended  in 
the  way  that  these  are  reported  to  be  ;  it  is  true,  as  you 
and  I  know,  of  sheep  dying  from  the  effects  of  what 
we  call  clover  sickness,  over-feeding  on  clover. 

12.763.  But  we  have  been  told  about  congestion  of 
the  lungs  ? — I  have  opened  them  and  found  the  lungs 
discoloured,  and  the  intestines  as  full  of  wind  as  they 
could  possibly  be. 

12.764.  They  would  be  inflamed,  would  they  not  ? 
— They  would  turn  black  all  over  in  every  part,  and 
there  would  be  a  very  unpleasant  smell  in  an  hour  or 
two,  and  the  wool  would  come  off  immediately. 

12.765.  I  suppose  the  evidence  which  you  gave  that 
rotten  sheep  are  affected  in  their  lungs  would  have  no 
bearing  upon  the  present  case,  as  you  admit  the  sheep 
which  died  were  strong  and  healthy  sheep  ? — I  was 
told  they  were,  and  I  should  have  expected  it  to  be 
so,  because  the  rotten  sheep  were  not  in  a  state  to  take 
tlie  quantity  of  food  to  affect  them  as  it  would  affect 
the  stronger  sheep. 

12.766.  And  yet  the  sheep  that  died  had  none  of 
those  symptoms  in  the  digestive  organs  which  would 
necessarily^foUovv  from  a  sheep  dying  of  over-feeding  ? 
— That  I  do  not  know. 

12.767.  Did  you  see  the  corn  lield  that  was  spoken 
of  as  being  partly  blasted  ? — I  very  likely  did,  but  my 
attention  was  not  called  to  it. 

12.768.  You  have  spoken  of  some  of  the  hedges 
being  in  a  better  condition  than  others  ? — Yes,  I  saw 
it;  my  attention  was  called  to  nice  young  fences,  and 
]ny  attention  was  also  called  by  Mr.  Baker  to  one  that 
^vas  in  a  very  bad  state. 

12.769.  Is  the  ground  high  ground? — It  is  high 
ground. 

12.770.  Would  that  ground  be  more  protected  than 
in  other  places  by  the  lie  of  the  ground  ? — I  could  not 
see  that  it  was  so  ;  it  was  the  same  place  as  these 
deaths  took  place. 

12.771.  You  spoke  of  a  cutting  by  the  side  of  the 
railway  ? — Yes,  there  is  a  cutting  by  the  side  of  the 
railway,  and  the  hedges  looked  very  healthy  and  well 
there. 

12.772.  You  spoke  of  rot  being  produced  in  some 
cases  by  old  age  ? — Yes  ;  old  age  and  improper  keep. 

12.773.  But  I  suppose  many  sheep  are  not  allowed 

The  witne 


in  these  days  to  reach  any  great  age  ? — There  is  no  Mr. 
doubt  that  those  which  I  examined  had  reached  to  a    R-  Knoioles. 

great  age,  an  age  at  which  tihey  ought  to  have  been   

put  down  long  ago.  "^"^^"^f 

12.774.  What  age  do  you  put  that  at  ? — In  the 
present  day,  if  we  want  sheep  to  be  profitable,  we 
take  them  earlier  in  life  ;  they  are  better  in  mutton, 
and  the  wool  and  the  skin  are  better,  but  as  to  the 
large  Cheviot  ewe,  which  has  a  large  belly,  they  only 
bring  them  down  from  Scotland  when  they  can  do  no 
longer  with  them  there. 

12.775.  But  you  say  that  these  are  too  old  for 
wear  ? — They  are  brought  down  from  Scotland  when 
they  will  breed  no  longer  there,  their  country  will  not 
maintain  those  ancient  ewes,  they  require  more  main- 
tenance than  younger  sheep  do,  they  are  brought  to 
this  country  and  they  are  then  put  to  another  ram  of 
another  breed,  which  is  a  greater  tax  upon  those 
sheep  than  what  their  own  breed  would  be,  and  in 
the  end  there  are  complaints  such  as  we  now  hear  of 
these  very  sheep. 

12.776.  {Admiral  IIor7iby.')  Do  you  mean  that  they 
would  be  impaired  as  breeding  ewes  ? — I  mean  that 
they  would  be  impaired  as  breeding  ewes. 

12.777.  At  what  sort  of  age  then  would  they  draft 
a  ewe  from  Scotland  as  being  impaired? — On  the 
Scotch  Hills  lately  they  would  keep  them  perhaps  till 
they  were  three  or  four  years  old,  and  had  had  three 
or  four  crops  of  lambs  ;  if  it  were  not  very  suitable 
sheep  land  they  would  not  go  beyond  that ;  if  it  is 
suitable  sheep  land  they  wear  them  longer. 

12.778.  Your  argument  is  that  these  ewes  come 
down  to  this  entire  change  of  feed  and  district  and 
are  weakened  in  consequence  ? — They  are  weakened 
in  consequence  because  Cheshire,  as  a  rule,  is  not  a 
sheep  county. 

12.779.  I  think  your  attention  was  called  by  Mr. 
Baker  to  these  fences,  and  therefore,  I  suppose  Mr. 
Baker  was  with  you  when  you  inspected  the  flock  ? — 
He  was  over  the  land  with  me. 

12.780.  Did  you  give  him  your  opinion  as  to  the 
cause  of  the  illness  ? — I  did. 

12.781.  Did  you  also  point  out  to  him  what  your 
opinion  was  as  to  the  impaired  state  of  the  hedges  ? — 
I  did  not. 

12.782.  Did  he  make  any  remark  to  you  in  opposi- 
tion to  your  opinion  as  to  the  state  of  the  flock  — 
No,  he  did  not. 

12.783.  {Chairman.)  You  stated  that  the  clover 
was  very  luxuriant  on  the  26th  April  ? — Yes. 

12.784.  Would  it  have  been  equally  luxuriant  on 
the  26th  March  ? — Judging  from  the  weather  I  should 
say  it  would  perhaps  have  been  more  so,  as  we  had 
worse  weather  from  the  26th  March  to  the  26th 
April  than  we  had  about  that  date. 

12.785.  But  there  had  been  very  good  weather 
between  the  26th  March  and  the  26th  April  ? — Yes  ; 
but  about  that  time  we  had  frost  and  a  change  of 
weather,  and  some  very  unfavourable  weather  to 
vegetation. 

12.786.  But  you  had  some  very  favourable  weather 
for  vegetation  also  between  those  periods  ? — Yes,  we 
had ;  my  remark  was  that  I  should  not  be  surprised  if 
the  deaths  should  be  stopped,  and  I  should  not  be 
suprised  if  we  do  not  hear  of  them  again  upon  the 
change  of  weather,  whether  wo  shall  or  not  I  do  not 
know. 

i  withdrew. 


Mr.  Henry  Besw: 

12.787.  {Chairman.)  You  are  agent  to  Lord  Chol- 
mondclcy,  arc.  you  not  ? — I  am. 

12.788.  You  know  tliis  frrm  occupied  by  Mr. 
linker  ? — I  do. 

12.789.  Have  you  heard  all  that  has  been  said 
;ihout  it  ? — T  liuve. 

12.790.  Wliiit  is  your  opinion  about  it  ? — My  opinion 
i  1  liijil  tlic  (;\vcs  must,  li!iv(!  bcoii  weak,  and  that  the 
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i  further  examined.  Mr. 

H.  Beswiclt. 

pasture  must  have  been  a  very  strong  one.  Upon   

the  17th  April  I  called  upon  Mr.  Baker,  who  informed 
me  that  he  had  lost  about  28  shceji,  and  attributed 
the  deaths  of  16  of  them  to  the  gas  from  the  Weston 
works.  He  said  the  deaths  had  taken  place  al)Out 
the  middle  of  Mtirch.  I  asked  for  the  dates  but  did 
not  get  them  ;  they  were  all  ewes,  part  of  them  his 
own  rearing,  but  no  deaths  had  taken  place  iu  these. 
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The  ewes  were  old  ewes  which  had  been  sent  for  sale 
to  Livei'pool  market,  but  not  beiiig  fat  enough  for 
selling  were'  sold  for  breeding.  Mr.  Baker  said  ho 
should  expect  to  be  compensated  for  his  loss,  and 
asked  me  to  see  Mr.  Wigg,  which  I  did,  and  he  said  it 
was  impossible  for  gas  from  the  works  to  injure  sheep, 
but  if  it  was  proved  to  be  so  he  was  quite  willing  to 
pay  for  them.  He  proposed  to  send  some  person  to 
look  over  the  flock  Avith  me.  I  have  always  arranged 
with  Mr.  Wigg  for  any  damages  which  either  Mr, 
Baker  or  his  late  brother  sustained.  I  had  never  had 
any  difficulty  but  in  the  case  of  sheep.  This  I  attri- 
bute to  Mr.  Baker  not  giving  me  notice,  so  that  I 
could  have  called  Mr.  Wigg's  attention  to  it  at  the 
time.  After  seeing  Mr.  Wigg  I  met  with  Mr. 
T;ancely,  another  of  our  tenant  farmers,  and  asked 
him  to  look  through  Mr.  Baker's  sheep.  We  both 
agreed  in  our  opinion  that  the  cause  of  death  was 
from  bad  condition,  the  sheep  being  worn  out  and 
removed  to  change  of  pasture.  We  saw  several  of 
them  which  we  considered  would  die.  This  season 
has  been  a  very,  wet,  damp,  and  unfavourable  one  for 
this  class  of  sheep,  and  has  no  doubt  contributed 
largely  to  the  mortality,  as  I  have  lost  17  out  of  162 
on  my  farm,  which  ]  consider  a  better  sheej)  farm 
than  Mr.  Baker's.  In  1873,  when  it  was  a  wet 
season,  I  lost  79  sheep,  all  Cheviots.  On  Tuesday 
last  I  inspected  another  portion  of  these  sheep  at 
Langton  Malpas  on  Mr.  Stokes'  farm  ;  out  of  50  he 
has  lost  six  sheep  and  is  likely  to  lose  six  more.  The 
losses  in  sheep  this  season  are  generally  heavy  owing 
to  the  wet  season.  The  field  called  the  Mill  Field  is 
I  should  say  160  feet  above  the  works  at  Weston  ; 
this  field  had  no  doubt  been  saved  and  was  a  very 
firm,  rich,  good  pasture  up  to  the  sheep's  bellies. 
Sheep  coming  from  a  poorer  pasture  to  this  I  consider 
would  be  most  dangerous  to  life,  especially  to  this 
class  of  sheep  in  their  state  at  the  time. 

12.791.  Is  Mr.  Baker  a  good  farmer? — A  very 
good  farmer  indeed. 

12.792.  Would  he  not  know  all  this  about  the  dan- 
ger to  the  sheep  as  well  as  everybody  else  ? — I  really 
cannot  tell  whether  he  would  know.  I  should  not 
have  put  my  sheep  into  this  pasture. 

12.793.  -Does  not  every  man  who  has  had  sheep 
for  a  year  know  the  danger  you  have  pointed  out  ? — 
Sometimes  people  do  not  think  of  it. 

12.794.  Do  you  think  there  is  a  farmer  in  Cheshire 
who  would  not  know  the  danger  of  turning  a  sheep 
from  a  poor  pasture  to  a  clover  pasture  ? — They  may 
accidentally  forget  it. 

12.795.  Mr.  Wigg  stated  that  it  was  impossible  for 
the  gas  on  the  pasture  to  injure  sheep;  do  you  agree 
with  that  ? — I  could  not  say  that.  I  should  like  to 
look  at  it.  I  agree  with  him  as  far  as  this,  that  I 
have  seen  nothing  that  would  cause  death  in  that 
way. 

12.796.  Did  you  see  these  sheep  that  died  ? — I  did 
not. 

12.797.  But  Mr.  Baker  says  they  were  in  very 
good  condition.  Mr.  Duguid  who  examined  them 
states  that  those  sheep  were  in  very  good  condition, 
therefore  the  cause  of  their  death  could  hardly  have 
been  the  low  condition  of  them  ? — Perhaps  not ;  I 
could  not  speak  to  that. 

12.798.  And  Mr.  Baker  said  that  14  of  his  sheep 
died  from  other  causes  ? — So  I  understood. 

12.799.  You  have  had  losses  yourself? — I  have. 

12.800.  You  heard  the  description  of  loss  which 
occx;rred  to  Mr.  Baker.  Were  your  sheep  in  the 
same  condition  as  Mi'.  Baker's? — They  av ere  in  Ihe 
same  condiiion  as  Mr.  Baker's. 

12.801.  Were  the  sheep  you  lost  those  hav  ing  two 
lambs  ? — Not  all  having  two  lambs. 

12.802.  And  all  of  them  in  good  condition  ? — 
Some  of  them  we  could  not  get  into  good  condition. 

12.803.  Then  the  circumstances  are  not  the  same  ? 
— They  were  much  the  same  with  regard  to  deaths. 

12.804.  Did  you  examine  into  the  cause  of  the 
death  of  Mr.  Baker's  sheep  ? — The  only  cause  I  could 
assign  was  the  changing  of  them  into  luxuriant  pas- 
turage, they  were  up  to  their  bellies  in  clover. 


12.805.  If  sheep  Avere  taken  from  a  poor  meadow 
into  a  luxuriant  pasturage  such  as  you  describe,  "  up 
to  their  bellies  in  clovei',"  hoAv  soon  would  the  effect 
of  eating  such  pasture  be  visible  ? — It  Avould  depend 
a  good  deal  upon  the  weather ;  if  it  was  very  dry  the 
effect  Avould  not  be  visible  so  soon  ;  if  it  was  Avet  it 
Avould  take  effect  at  once. 

12.806.  It  Avas  proved  to  be  wet  Avealher,  and  you 
would  expect  the  result  to  be  soon  seen  ? — I  should 
expect  it  Avould  not  go  very  long. 

12.807.  But  here  we  are  told  that  though  it  Avas 
wet  Aveather  Avhen  the  vapour  came  over  the  field, 
some  Avhich  were  removed  back  from  the  clover  to  the 
pasture  died  eight  days  afterwards,  how  Avould  you 
connect  that  Avith  having  eaten  too  much  clover  ? — 
I  should  say  that  it  Avas  from  the  effects  of  the 
clover. 

12.808.  But  you  have  just  now  stated  that  if  the 
clover  Avas  Avet  when  the  sheep  were  put  on,  you 
Avould  expect  the  result  to  be  visible  immediately  ? — 
These  Avould  be  strong  sheep. 

12.809.  But  we  Avere  told  that  they  did  not  die  at 
the  time,  and  that  they  had  been  eight  days  upon  the 
poor  pasture  having  been  removed  there  from  the  rich 
clover.  I  want  your  opinion  upon  that  ? — I  cannot 
give  an  opinion  upon  that  except  that  it  Avould  be 
from  the  effects  of  being  in  the  clover. 

12.810.  {Viscoutit  Midlet07i.)  Do  you  think  it  pos- 
sible that  the  effects  of  being  placed  for  a  short  time 
in  the  clover  pasture  Avould  make  themselves  apparent 
eight  days  after  the  sheep  had  been  removed  from 
that  ])asturage  ? — I  think  it  is  quite  possible  that 
a  strong  sheep  might  struggle  on  and  live  that 
time. 

12.811.  HoAV  do  you  suppose  the  cloA^er  pasture  to 
have  affected  those  sheep,  in  what  part  of  their 
bodies  ? — The  intestines  get  full  the  same  as  calves, 
Ave  very  often  get  calves  at  this  time  of  year  struck 
m  a  similar  manner. 

12.812.  What  part  of  the  body  would  it  tell  upon  ? 
— It  would  fill  the  stomach  so  full  that  it  would 
suffocate  them,  and  generate  gas  until  they  Avere 
completely  full. 

12.813.  Have  you  had  any  experience  Avith  respect 
to  sheep  which  have  been  kept  in  the  neighbour- 
hood of  gas  Avorks  ? — Nothing,  only  passing  over  it 
daily. 

12.814.  HaA-e  you  noticed  that  they  fall  off? — I 
have  not  noticed  that  they  fall  off  more  than  in  my 
OAvn  case. 

12.815.  There  is  no  doubt  that  the  gases  from  these 
manufactories  do  do  injury  to  the  pasturage  ? — To  a 
certain  extent  they  do. 

12.816.  Is  it  your  opinion  that  the  cattle  which, 
are  pastured  on  lands  so  affected  do  not  suffer  ? — I  do 
not  think  they  would  suffer  unless  they  were  very 
near. 

12.817.  Y^ou  heard  Mr.  Baker's  evidence  upon  that 
IDoint  ? — I  did. 

12.818.  Do  you  disagree  with  him  ? — I  do  not  think 
the  grasses  would  suffer  so  as  to  kill  them  upon  that 
ground. 

12.819.  You  do  not  think  they  would  fall  off  in 
consequence  of  being  pastured  on  land  affected  by  the 
gas  works  ? — I  do  not. 

12.820.  (Mr.  Stevenson.)  Do  you  think  it  is  possi- 
ble that  sheep  could  be  killed  by  gases  from  the  works 
at  a  distance  of  three-quarters  of  a  mile  from  the 
chimneys  ? — I  do  not. 

12.821.  With  regard  to  the  three  sheep  Avhich 
Professor  Duguid  examined,  and  Avhich  he  described 
as  having  suffered  from  congestion  of  the  lungs,  have 
you  ever  known  congestion  of  the  lungs  to  follow  the 
inhalation  of  the  gas  from  any  of  the  chemical  AVorks 
so  rapidly  as  it  did  here  ? — No. 

12.822.  Then  if,  as  he  described  it,  these  sheep  had 
their  digestive  organs  healthy  and  in  good  condition ; 
to  Avhat  would  you  ascribe  it  ? — I  had  the  same  sort 
of  instance  myself.  I  had  nine  that  died  the  same 
day,  and  they  filled  themselves  full  with  gas  as  ever 
they  could  be. 

12.823.  What  do  you  mean  by  filling  Avith  gas  ?— 
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rhey  filled  with  the  gas  which  the  grass  generates ; 
with  what  you  would  call  wind. 

12.824.  Is  it  your  experience  that  sheep  with 
two  lambs  would  be  more  liable  to  suffer  than  other 
sheep  ? — I  should  say  that  they  would  be  more  likely 
to  suffer  on  account  of  their  fullness. 

12.825.  Do  you  think  that  sheep  with  two  lambs 
would  be  more  liable  to  suffer  from  the  gas  from  the 
chemical  works  than  all  the  rest  of  the  sheep  ? — I  do 
not  see  how  they  would. 

12.826.  To  what  would  you  ascribe  the  running  at 
the  nose  ?- — From  the  effects  of  the  clover. 

12.827.  Do  you  know  as  a  fact  that  the  running  at 
the  nose  follows  from  the  clover  ? — In  my  own  case 
I  know  it  does,  and  these  are  similar  cases  to  my  own, 
because  we  opened  them. 

12.828.  Mr.  Baker  told  us  that  before  they  died 
they  could  not  walk  ? — My  own  is  a  similar  case. 

12.829.  Were  yours  really  a  long  way  off  from  the 
chemical  works  ? — Mine  were  about  three  miles,  and 
Cheviot  ewes  as  well. 

12.830.  {Earl  Percy?)  You  opened  those  sheep  of 
yours  after  they  died,  did  you  not  ? — I  opened  them. 

12.831.  And  what  was  the  state  of  their  interior? — 
They  were  crammed  full  and  suffocated  ;  it  was  a 
cold  wet  morning,  and  we  put  them  into  very  rich 
pasture. 

12.832.  Were  their  intestines  inflamed  ? — Very 
much  so  indeed. 

12.833.  Were  their  lungs  congested  ? — They  were 
one  mass  of  inflammation ;  all  filled  full. 

12.834.  Was  the  whole  of  the  lungs  congested  ? — 
We  did  not  examine  it  minutely  to  see  if  the  whole  of 
the  lungs  was  congested,  but  there  was  a  good  deal  of 
inflammation  ;  in  fact  they  burst  themselves. 

12.835.  But  the  evidence  which  we  have  about  these 
sheep  of  Mr.  Baker's  which  were  examined  was  that 
there  was  no  inflammation  about  the  intestines,  while 
the  whole  of  the  lungs  were  congested  ;  does  not  that 
point  to  different  symptoms  from  those  which  you 
have  described  ? — The  outside  symptoms  were  the 
same  as  the  symptoms  of  my  own  sheep. 

12.836.  But  the  outside  symptoms  appear  to  be 
deceptive,  because  when  you  come  to  examine  them 
the  inside  symptoms  appear  to  have  been  perfectly 
different  ? — I  could  not  say  about  Mr.  Baker's  sheep 
because  I  did  not  see  them. 

12.837.  I  should  like  to  know  upon  what  ground 
you  would  say  the  cases  were  similar  when  as  it 
appears  to  me  the  cases  were  totally  different  as  far  as 
we  have  heard  the  evidence.  The  whole  symptoms 
of  Mr.  Baker's  sheep  appear  to  have  been  different 
from  yours  except  that  they  ran  at  the  nose,  swelled, 
and  stag§;ered,  but  the  whole  seat  of  the  disease 
appears  to  have  been  different  ? — Inwardly  that  might 
be  so  ;  we  should  not  go  so  minutely  into  the  case  no 
doubt  as  Mr.  Baker  would  go  into  his  case,  because 
Mr,  Baker  had  a  scientific  man  to  help  him  in  his 
examination. 

12.838.  Did  you  see  any  of  the  other  sheep  you 
looked  at  which  were  well  fed,  and  yet  appeared  to 
you  to  be  likely  to  die  ? — I  did  not  see  any  that  were 
well  fed  that  were  likely  to  die  ;  those  that  were  well 


fed  were  likely  to  live  as  much  as  I  have  seen  any- 
where. 

12.839.  Did  you  handle  them  ? — ^A.fter  they  wore 
dead  I  handled  them. 

12.840.  Did  you  notice  the  hedges  which  were 
mentioned  by  the  last  witness  ? — I  think  the  last 
witness  was  speaking  of  a  hedge  planted  in  the  Mill 
Field,  which  is  now  doing  beautifully,  and  looks  very 
healthy. 

12.841.  In  what  state  are  the  other  hedges? — They 
are  old  hedges  and  have  decayed. 

12.842.  But  there  is  nothing  in  the  state  of  the 
hedges  generally  which  would  lead  you  to  suppose 
they  are  under  any  more  adverse  influences  than 
hedges  in  any  other  part  of  the  country  ? — Looking 
at  those  hedges  there  I  should  say  that  if  the  noxious 
vapours  killed  those  sheep  it  would  have  killed  those 
hedges. 

12.843.  {Admiral  Hornby.)  You  were  called  in  by 
Mr.  Baker  to  value  the  damages  for  compensation  ? — ■ 
I  was  called  in  on  his  behalf. 

12.844.  Has  it  been  your  habit  to  be  called  in  by 
Lord  Cholmondeley's  tenants  to  obtain  compensation  ? 
— Regularly. 

12.845.  For  some  time  ? — Yes;  for  some  time. 

12.846.  Have  you  been  called  in  by  Mr.  Baker 
before  ? — I  have. 

12.847.  That  would  be  compensation  from  the 
manufacturers,  but  Lord  Cholmondeley  is  not  called 
upon  to  give  compensation  to  his  tenants,  is  he  ? — He 
is  not. 

12.848.  Have  you  been  called  in  before  by  Mr. 
Baker  for  similar  purposes  ? — I  have. 

12.849.  But  never  as  regards  sheep? — Yes;  that 
was  in  the  previous  year. 

12.850.  What  was  done  on  that  occasion? — We 
went  after  the  sheep  were  dead,  and  of  course  we 
could  give  no  particulars. 

12.851.  You  are  speaking  of  the  year  before? — 
Yes. 

12.852.  No  compensation  was  given  then  ? — No. 

12.853.  Was  that  compensation  refused  or  not  given 
Tipon  your  opinion  as  assessor  ? — My  opinion  was  not 
asked  then.  I  considered  that  if  they  asked  for  com- 
pensation they  ought  to  have  brought  a  proper  case 
before  us,  and  I  say  so  to  you  though  I  have  not  said 
it  before  to-day. 

12.854.  The  case  dropped  then? — Yes. 

12.855.  As  a  general  rule,  have  the  tenants  when 
they  have  asked  for  it,  got  compensation  ? — When 
they  have  put  the  case  fairly,  I  do  not  know  any  case 
in  which  they  have  been  refused  compensation. 

12.856.  Have  you,  as  Lord  Cholmondeley's  agent, 
any  difficulty  in  letting  these  farms  ? — Not  the  least 
in  the  world. 

12.857.  At  a  fair  agricultural  value  ? — At  very  good 
rents. 

12.858.  But  I  suppose  if  there  was  not  a  readiness 
to  give  compensation  on  the  part  of  the  works  you 
would  not  let  the  land  so  readily  ? — I  do  not  suppose 
that  would  make  much  difference. 

12.859.  But  they  are  let  at  their  full  agricultural 
value  ? — They  are  let  at  fair  rents. 


Mr. 

H.  Beswick. 

17  May  1877. 


The  witness  withdrew. 


Mr.  William  Duguid  recalled  and  further  examined. 


12.860.  (Professor  Roscoe.)  Did  you  examine  care- 
fully the  intestines  and  stomachs  of  those  sheep  ? — I 
examined  them  carefully. 

12.861.  Were  they  filled  or  were  they  empty  or  in 
a  natural  state,  or  were  they,  as  we  have  heard,  in  the 
condition  in  which  we  are  well  aware  that  sheep  which 
have  been  over-fed  with  grass  are  found  ? — I  could  not 
judge  of  that  owing  to  the  time  that  they  had  been 
dead;  decomposition  would  have  produced  gases  in 
the  stomach  before  I  examined  them. 

12.862.  But  in  the  case  of  decomposition  resulting 
from  an  excess  of  moist  food  which  has  been  taken, 
doea  not  the  solid  contents  of  their  stomach  and  in- 


testines show  itself  ;  could  not  you  judge  of  that  from 
the  quantity  of  solid  food  you  found  in  their  stomachs  ? 
— No  ;  there  was  no  excess  of  solid  food  in  their 
stomachs,  only  a  fair  quantity. 

12.863.  If  the  sheep  had  died  from  excess  of  grass, 
would  you  have  been  able  to  see  the  excess  of  food 
present  in  the  intestines  ? — If  it  had  been  actual  food 
which  had  been  in  excess  I  should  have  found  that 
excess  in  the  intestines. 

12.864.  Can  you  say  from  observation  that  sheep 
do  not  die  from  excess  of  moist  food  ?— I  should  say 
that  they  do  not  in  my  opinion. 

12.865.  {Chairman.)  Are  you  quite  clear  upon 
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Mr.  that  point  ? — Yes,  I  am  quite  clear  upon  that  point ;  I 
W.  JDuguid.     have  never  seen  sheep  die  from  an  excess  of  food 

— —  showing  the  conditions  whicli  these  sheep  showed. 
17  May  1877.  12,86  6.  (Professor  Eoscoe.)  Would  not  the  blown 
out  condition  of  those  sheep  be  explained  by  the 
gases  evolved  by  the  fei'mentation  of  food  rather  than 
any  theory  of  your  own  on  the  subject  ? — If  the  wet 
grasses  readily  ferment  in  the  stomach  they  would 
produce  gas. 

12.867.  That  would  be  the  best  explanation  that 
occurred  to  your  mind  ? — Yes. 

12.868.  I  want  to  know  what  is  the  reason  why 
you  gave  up  your  original  explanation  of  the  extended 
and  swollen  state  of  the  body,  namely,  the  explana- 
tion that  it  was  due  to  gases  given  off  by  fermentation? 


— That  is  what  I  said  ultimately,  and  I  say  so  still 
that  the  swollen  state  of  the  body  would  be  produced 
principally  by  that. 

12.869.  Then  that  is  evidence  of  a  condition  of 
body  produced  by  excess  of  moist  food  ? — It  may  be 
produced  by  an  excess  of  moist  food. 

12.870.  That  is  the  explanation  which  is  usually 
given,  and  which  you  still  give,  as  I  understand  ? — 
But  that  would  not  account  for  the  swollen  condition 
of  the  body, 

12.871.  I  am  speaking  of  the  swollen  condition  of 
the  body  ;  you  admit  that  the  ordinary  explanation  is 
the  probable  one  in  that  case  ? — In  that  case  the 
ordinaiy  explanation  is  the  probable  one. 


The  witness  withdrew. 


Dr. 

E.  Ballard. 


Dr.  Edward  Ballard  examined. 


12.872.  (Chairman.^  You  have  lately  been  making 
a  tour  of  inspection  in  various  works  which  are 
the  subject  of  inquiry  by  this  Commission  ? — I  have. 

12.873.  And  among  them  artificial  manure  and 
alkali  works  ? — Yes. 

12.874.  Have  you  examined  any  copper  works  ? — 
No  ;  I  have  not  inspected  copper  works  at  present. 

12.875.  But  cement  works  ? — Yes  ;  I  have  inspected 
cement  works. 

12.876.  Have  you  found  them  in  any  case  injurious 
to  health  ? — It  has  been  asserted  that  some  offensive 
vapours  from  industrial  establishments  are  injurious 
to  health,  and  in  some  senses  they  are,  no  doubt, 
injurious  to  health. 

12.877.  I  think  you  have  yourself  described  in  your 
report  to  the  Local  Government  Board  in  what 
manner  they  are  injurious  to  health,  and  to  what 
extent,  and  under  what  conditions  ? — I  have. 

12.878.  Have  you  anything  to  add  to  what  you 
have  stated  in  your  report  ? — I  have  little  to  add 
to  my  descriptions  of  various  businesses  or  to  the 
means  of  preventing  nuisances,  but  I  should  say 
that  I  am  now  producing  a  second  report  in  whicli 
I  deal  more  fully  with  the  question  of  injury  to 
health.  I  would  wish  to  point  out  that  there  are 
two  modes  in  which  health  may  be  regarded  as  in- 
jured by  noxious  effluvia.  The  one  class  of  symptoms, 
if  I  may  so  term  it,  being  dependent  upon  impressions 
made  upon  the  senses,  and  the  other  class  being  some- 
what of  a  deeper  character.  I  would  beg  leave  to 
read  what  I  have  written  last  upon  that  subject.  I 
say,  "  More  than  one  definition  of  the  term  '  injurious 
"  to  health,'  and  more  than  one  criterion  of  such  an 
"  influence  being  in  any  case  exerted,  may  be 
"  suggested ;  (firstly)  it  may  mean  that  exposure  to 
"  offensive  effluvia  causes  bodily  discomfort  or  other 
"  functional  disturbance,  continuing  or  recurring  as 
"  the  exposure  continues  or  recurs,  and  tending  by 
"  continuance  or  repetition  to  constitute  (though 
"  perhaps  not  a  clearly  defined  form  of  disease)  an 
"  appreciable  impairment  of  general  health  and 
"  strength  ;  (secondly)  or  it  may  mean  that  persons 
"  exposed  to  them  are  more  deeply  or  more  definitely 
"  damaged  in  health ;  that  their  lives  are  shortened 
"  or  pursued  in  chronic  ailment  ;  that  they  are 
"  rendered  more  liable  than  other  persons  to  the 
"  invasion  of  definite  forms  of  disease,  or  that  diseases 
"  are  with  them  apt  to  run  a  less  favourable  course 
"  than  with  other  persons." 

12.879.  In  your  opinion  do  both  those  conditions 
act  among  persons  who  are  subjected  to  the  influence 
of  those  vapours  ? — More  or  less. 

12.880.  Now  have  you  at  all  made  up  your  mind 
what  legislation  you  would  suggest  with  regard  to 
a  diminution  of  this  evil  ? — Do  I  understand  the  ques- 
tion to  refer  generally  to  all  offensive  trades,  or  to 
certain  individual  trades  ? 

12.881.  To  the  trades  which  are  specially  the 
subject  of  our  inquiry,  such  as  chemical  works,  which 
have  been  also  the  subject  of  inquiry  by  yourself? 
— 'Then  I  assume  your  question  to  refer  principally 


to  manure  wcrks,  alkali  works,  cement  works,  and 
sulphuric  acid  works.  One  must  go  first  on  general 
principles  1  think,  and  upon  general  principles  my 
opinion  is  this,  that  it  is  unwise  and  undesirable  to 
interfere  without  very  good  and  special  grounds  with 
local  administration,  that  is  the  first  thing,  so  that  I 
should  be  disposed  not  to  extend  existing  legislation 
in  the  direction  of  central  administration. 

12.882.  Then  what  steps  would  you  take  to  secure 
efficient  local  inspection  and  efficient  local  action  on 
the  part  of  those  who  appoint  the  inspectors? — The 
difficulties  of  local  administration  at  present  appear 
to  me  to  be  these  :  first,  there  is  the  ignoi'ance 
of  the  local  authorities  as  regard  trade  matters,  and 
I  may  add  as  a  rule,  and  as  a  very  general  rule, 
the  admitted  ignorance  of  their  officers  ;  and  secondly, 
there  is  this  difficulty,  that  local  authorities  are  very 
inapt  to  take  action  in  matters  connected  with  trades. 
In  the  manufacturing  districts  the  manufacturers 
themselves  not  unfrequently  constitute  a  large  pro- 
portion of  the  individual  authority,  those  are  two  of 
the  difficulties. 

12.883.  Then  if  they  are  generally  ignorant  and 
generally  unwilling,  what  hope  do  you  repose  in  an 
efficient  local  inspection  ? — As  respects  the  present 
local  authoiities  I  should  not  anticipate  very  much 
action,  but  I  should  be  disposed  to  extend  the  local 
authorities  beyond  their  present  limits,  that  is  to  say, 
I  would  enlarge  the  area  of  them,  and  would  combine 
local  authorities  so  as  to  bring  in  the  complaints  not 
only  of  the  people  in  any  particular  town,  take  Shields, 
or  any  other  town  you  please,  but  of  a  certain  district 
around  so  as  to  make  it  a  combined  authority. 

12.884.  Would  you  include  a  district  which  was  not 
subject  to  those  adverse  influences  with  the  district 
which  suffered  from  them  ? — No. 

12.885.  Then  how  could  you  always  be  secure  of 
getting  this  enlarged  district  ? — I  think  there  is  very 
little  difficulty  in  the  matter. 

12.886.  Take  the  case  of  Widnes  for  instance,  or 
the  case  of  St.  Helen's,  that  is  a  limited  district,  how 
could  you  enlarge  those  districts  so  as  to  secure  the 
improvement  which  you  expect  from  the  administra- 
tion you  suggest  ? — ^I  would  take  in  the  surrounding 
districts,  and  form  a  combined  authority  either  by 
delegation  or  in  some  other  way. 

12.887.  Then  those  would  be  special  districts  only 
in  places  where  the  evil  is  specially  felt  ? — Yes. 

12.888.  Then  you  would  have  to  create  local 
machinery,  and  I  suppose  you  would  empower  these 
special  disti'icts  to  appoint  a  local  officer  who  was 
qualified  for  the  work  ;  would  he  have  any  duties  to 
perform  except  those  connected  with  this  question  ? 
— That  I  can  scarcely  answer,  I  should  think  not  ; 
take  the  Tyne  side,  that  would  be  a  very  lai'ge  dis- 
trict, and  one  which  one  or  two  officers  might  fairly 
be  engaged  upou- 

12.889.  Then  the  district  would  be  rated  for  the 
purpose  of  paying  these  inspectors,  and  paying  the 
general  charges  connected  with  inspection  ? — Yes 
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I  think  that  would  be  more  satisfactory  to  the  public 
at  large. 

12.890.  That  would  include  the  persons  who  create 
the  nuisance  and  the  persons  who  suffer  from  it  ? — 
Yes. 

12.891.  To  what  extent  would  you  take  the  dis- 
trict, how  would  you  define  it  ? — That  I  should  say 
would  be  a  matter  to  be  determined  in  each  individual 
instance. 

12.892.  But  in  each  individual  instance  there  would 
be  considerable  difficulties  in  determining  what  the 
boundaries  of  the  districts  should  be,  would  there  not  ? 
— No  doubt  there  would  be  difficulties,  but  not  insu- 
perable difficulties. 

12.893.  For  instance,  would  you  give  protection 
against  the  offensive  vapours  of  sulphuretted  hydrogen 
which  ai'e  not  found  to  be  injurious  except  as  being 
offensive  ? — No,  I  would  leave  them  in  the  hands  of 
the  existing  local  authorities.  I  have  in  my  mind 
now  such  trades  as  sulphate  of  ammonia  making,  the 
reburning  of  animal  charcoal,  and  other  minor 
chemical  trades  in  which  the  amount  of  vapour  given 
off  may  be  sufficient  to  be  offensive,  but  not  sufficient 
distinctly  to  injm"e  health.  I  do  not  think  there  is 
any  occasion  to  interfere  with  any  town  where 
merely  such  trades  as  these  are  carried  on  by  any 
other  legislation  than  by  a  modification  of  what  exists 
already. 

12.894.  How  many  districts  do  you  think,  under 
the  plan  which  you  have  just  suggested,  would  have  to 
be  formed  in  England  and  Wales  ? — I  have  not  thought 
of  that,  but  I  do  not  think  there  would  be  very  great 
difficulty  in  counting  them  up ;  there  would  be  the 
Tyneside  for  one  ;  there  would  be  the  Mersey  side, 
the  district  round  about  the  Mersey  ;  there  would  be 
Bristol  perhaps,  with  their  manure  works  and  other 
things ;  there  would  be  the  distriyct  here  on  the 
Thames,  with  their  manure  works,  and  there  would 
be  Plymouth  perhaps. 

12.895.  The  works  at  Plymouth  are  described  as 
being  very  offensive  ? — They  are  very  offensive,  no 
doubt  ;  they  are  principally  manure  works. 

12.896.  Do  you  think  that  would  be  a  proper 
site  for  a  combined  authority  ? — Perhaps ;  but  my 
notion  is  that  whatever  authority  there  may  be,  and 
Avhatever  officers  that  authority  may  have,  they  should 
be  able  to  obtain  central  assistance  whenever  they 
require  it,  that  is  to  say,  technical  assistance. 

12.897.  In  fact  that  the  local  inspector,  if  he  mis- 
trusted his  own  knowledge  or  judgment,  would  be  able 
to  apply  to  the  Local  Government  Board  for  the 
assistance  of  one  of  their  inspectors  ? — Quite  so ;  or  if 
mistrusted  by  the  authority  or  the  manufacturers  that 
there  should  be  one  or  more  central  officers,  whose 
duty  it  should  be  to  advise  and  to  assist  either  side. 
Moreover,  I  think  that  such  an  officer  should  have 
some  determinate  status  in  respect  of  litigations.  I 
think  that  the  existence  of  such  an  officer  or  such 
officers  might  assist  in  getting  rid  of  what  are  called 
the  scandals  of  conflicting  scientific  evidence  in  courts 
of  law  :  the  degrading  scandals,  as  I  may  call  them. 

12.898.  How  could  you  prevent  men  from  calling 
such  evidence  as  they  thought  was  necessary  ? — They 
have  a  right  to  call  all  the  evidence  they  can,  but  I 
think  that  an  officer  of  that  kind  might  and  would  act 
probably  as  an  assistant  of  the  court. 

12.899.  Just  as  the  mines  inspector  is  called  in  to 
give  evidence  with  respect  to  an  accident  ? — Quite 
so. 

12.900.  Now  going  back  to  the  formation  of  the 
district,  it  would  be  simple  enough  perhaps  in  cases 
like  the  Tyne,  and  cases  like  St.  Helen's  and  Widnes 
and  Runcorn,  where  the  district  is  mainly,  if  not 
entirely,  a  manufacturing  district,  but  how  about 
places  like  Bristol  and  Plymouth,  where  those  manu- 
factures occupy  a  very  small  part  of  the  working 
population,  and  form  but  a  small  part  of  the  local 
industries  ? — That  would  be  a  very  small  matter  ;  if 
you  had  a  central  authority  to  give  assistance,  that 
central  authority  would  readily  give  assistance. 

12.901.  You  think  the  central  authority  would  have 
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no  difficulty  in  defining  the  limits  of  the  district  ? —  Dr. 
The  district  might  be  kept  as  it  is  with  very  little    ^-  Mallard. 
addition.    I  do  not  think  tjxat  manure  vapours  call  for  ^ 
such  exceptional  legislation  as  the  alkali  vapours.  '  ^  ' 

12.902.  The  alkali  vapours  are  stated  mainly  to 
cause  two  mischiefs.  One  is  the  destruction  of  vege- 
table life,  and  the  other  is  intense  discomfort  which 
sometimes  even  affects  health.  Those  works  at  Ply- 
mouth are  said  to  cause  intense  discomfort  to  a  very 
large  portion  of  the  population  ? — They  do  to  a  small 
part  of  the  population. 

12.903.  And  in  so  far  affect  the  value  of  property  ? 
— I  presume  so. 

12.904.  Do  not  you  think  they  would  have  the 
right  to  call  for  the  formation  of  such  a  special  dis- 
trict as  that  which  you  have  suggested  ? — Yes. 

12.905.  Then  you  would  have  to  define  the  limits  ? 
— Yes,  we  should  have  to  define  the  hmits. 

12.906.  Would  you  take  in  the  borough  of  Bristol 
or  Plymouth,  which  are  both  of  them  cases  so  far 
alike  in  that  those  industries  only  form  a  very  small 
part  of  the  industries  of  the  place  ? — I  should  think 
that  the  borough  of  Plymouth  was  quite  capable  of 
dealing  with  the  thing  by  its  own  officers  with  the 
assistance  of  the  central  authority. 

12.907.  They  come  to  us  and  say  that  they  are 
unable  to  do  so,  and  they  ask  for  our  assistance  ?— - 
Simply  because  they  want  knowledge. 

12.908.  Then  the  knowledge  which  they  want  is 
such  knowledge  as  can  be  supplied  by  inspectors  sent 
down  by  the  Government,  but  they  must  trust  their 
own  inspectors  ? — They  must  trust  their  own  inspectors 
finally,  when  sufficiently  instructed  in  technical 
details. 

12.909.  Then  you  would  have  them  as  they  are, 
only  with  power  to  call  in  that  Government  inspector  ? 
— Quite  so. 

12.910.  In  other  places  they  would  appoint  an 
inspector  of  their  own  who  would  be  sufficiently 
acquainted  with  the  subject  as  not  to  nesd  special 
assistance  from  the  board  — Yes,  that  would  apply  to 
the  specially  manufacturing  districts. 

12.911.  Have  you  ever  consulted  persons  experi- 
enced in  the  divisions  of  these  districts  as  to  the 
difficulty  of  laying  out  such  districts  for  such  pur- 
poses ? — Not  at  all. 

12.912.  You  would  expect,  I  suppose,  that  whereas 
a  portion  of  your  district  would  only  come  within  the 
purview  of  your  object,  there  would  be  a  border  left 
as  to  which  it  might  be  very  difficult  to  decide  whether 
it  should  come  within  it  or  not  ? — No  doubt  that 
would  apply  to  outlying  parts,  and  such  outlying 
districts  if  subject  at  all  to  annoyance  would  fairly  be 
brought  under  the  authority. 

12.913.  Now  with  reference  to  the  Thames,  you 
are  aware  that  those  works  are  found  just  outside  the 
Metropolitan  district  upon  the  north  side  of  the  river, 
but  that  the  persons  who  principally  complain  are  the 
inhabitants  of  the  towns  on  the  south  side  of  the  river, 
would  you  rate  those  towns  for  the  appointment  of 
inspectors  ? — I  would  the  whole  of  them,  they  would 
all  of  them  be  advantaged  by  the  appointment  of 
inspectors,  and  they  should  all  pay  for  it. 

12.914.  You  see  that  the  difference  between  their 
case  and  the  case  of  works  in  the  country  is  this,  that 
the  people  at  Woolwich,  for  instance,  who  are  affected 
by  these  works  gain  no  advantage  whatever  from  the 
existence  of  these  works  ;  they  do  nothing  but  suffer 
injury,  and  you  would  call  upon  them  to  pay  for  pro- 
tection from  such  injury ;  whereas  in  the  case  of 
works  established  in  the  country,  it  may  generally  be 
said  that  the  landholding  interest,  though  it  suffers, 
also  gains  many  indirect  advantages  from  the  pos- 
sibility of  letting  land  for  building,  and  from  the  fact 
that  the  produce  o£  the  land  is  sold  at  higher  rates 
from  the  demand  caused  by  increased  population,  and, 
therefore,  there  might  be  justice  in  one  case  and  no 
justice  in  the  other  in  including  districts  so  variously 
situated  within  one  set  of  limits  for  the  purpose  of 
being  rated  for  inspection,  is  not  that  so  ? — I  am  not 
sure  whether  an  agi*eement  of  that  kind  would  not 
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Dr.  hold  good  very  largely  as  regards  other  things  besides 
E.  Ballard,  trade.  On  the  Thames  you  see  there  is  a  river 
between,  that  is  all,  and  there  is  free  inter-comnDiuni- 
^"^  ^'^  '  cation.  I  do  not  know  that  the  immediate  surround- 
ings of  the  works  on  the  Thames  are  any  more 
benefited  by  the  existence  of  those  works  simply 
because  those  works  are  there  than  would  be  the 
people  at  Woolwich. 

12.915.  Do  you  think  the  people  at  Woolwich 
derive  any  benefit  from  those  works  ? — I  do  not  think 
they  do,  nor  do  I  think  the  people  immediately  about 
the  Avorks  do,  except  from  the  workpeople  living 
immediately  there.  The  manufacturers  do  not  live 
there. 

12.916.  The  value  of  land  round  the  works  in- 
creases very  largely  on  account  of  the  increased  popu- 
lation, whereas  the  value  of  the  property  in  Woolwich 
would  decrease  ? — Yes  ;  that  would  be  so. 

12.917.  Do  you  think  that  the  question  of  employ- 
ment and  payment  of  an  inspector  is  so  important  in 
principle  and  so  costly  in  practice  as  to  make  it  neces- 
sary to  create  fresh  districts  throughout  the  country 
for  new  purposes  ? — I  think  that  with  regard  to  the 
costliness  there  must  be  some  qualified  inspection  as 
regards  alkali  works,  there  is  no  question  about  it. 
The  only  question  is  this,  that  no  one  district  can 
afford  the  costliness  of  a  qualified  inspector ;  take  the 
small  districts  of  Tyneside,  take  Jarrow  or  South 
Shields,  which  are  comparatively  small  places  ;  no  one 
of  those  places  can  do  it ;  they  must  be  combined 
more  or  less  for  the  purpose  of  providing  qualified 
inspection,  but  if  there  is  not  to  be  qualified  inspection, 
or  there  is  simply  to  be  inspection  of  the  quality  which 
can  be  afforded,  the  assistance  would  all  have  to  be 
provided  from  the  central  authority. 

12.918.  If  you  had  a  combination  of  the  districts 
upon  the  Tyne,  you  might  employ  a  qualified  inspec- 
tor sufficiently  paid  to  secure  a  man  of  the  requisite 
knowledge,  but  he  would  have  to  be  put  in  action  by 
this  board  which  you  have  suggested,  and  do  not  you 
think  that  there  would  be  a  great  chance  of  the  pre- 
])onderating  influence  on  such  a  board,  being  the 
influence  of  those  who  were  inclined  rather  to  prevent 
scrutiny  into  those  nuisances  than  otherwise  ? — I  must 
be  understood  as  including  districts  outside. 

12.919.  But  you  must  go  very  far  outside  the  banks 
of  the  Tyne,  must  you  not,  if  you  are  to  bring  into 
existence  an  influence  which  would  be  equivalent  to 
thtat  manufacturing  interest  ? — That  I  cannot  answer. 

12.920.  Do  not  you  think  it  almost  stands  to  I'eason 
that  it  is  so  ;  you  must  remember  that  the  effect  of  tlie 
establishment  of  these  works  has,  in  many  cases,  been 
to  drive  away  the  resident  gentry,  to  drive  away  the 
persons  of  the  greatest  importance,  wealth,  position, 
character,  and  knowledge,  and  to  leave  the  district  to 
farmers  and  others  who  are  comparatively  helpless  in 
the  matter  ?  —  The  district  is  comparatively  aban- 
doned as  a  residential  district  in  many  places  already. 

12.921.  Still  conditions  do  arise  which  might  be 
mitigated  ;  we  have  heard  that  combinations  of  manu- 
facturers have  been  foi'med  for  the  purpose  of  paying 
all  fair  and  just  demands  upon  them  ? — I  have  heard 
so. 

12.922.  Does  not  it  occur  to  you  that  an  inspection 
which  requires  in  many  cases  to  be  supplemented  by 
a  central  inspection  is  very  little  worth  having  ;  that 
it  is  hardly  worth  while  to  be  at  all  the  trouble  of 
creating  a  new  local  authority,  when  you  would  have 
in  many  cases  to  refer  after  all  to  the  central  authority  ? 
— I  do  not  know  that  as  regards  some  of  those  large 
trades,  as  regards  the  alkali  trade  for  example. 
Speaking  of  the  majority  of  offensive  trades,  I  think 
they  are  very  much  better  left  in  the  hands  of  the  local 
authorities,  as  they  at  present  exist. 

12.923.  Concurring  with  you  with  regard  to  a  great 
part  of  the  offensive  trades,  you  have  new  elements 
when  you  come  to  deal  with  the  trades  with  which 
this  Commission  is  now  dealing.  You  would  require 
in  all  those  trades  more  qualified  inspectors,  and  that 
is  why  I  ask  you  whether  it  would  be  worth  while  to 
be  at  all  the  trouble  of  creating  new  districts  in  order 


to  the  establishing  of  inspectors,  whose  duties  would 
have  to  be  supplemented  in  many  cases  by  the  evidence 
of  a  Government  inspector  ?— That  may  be  so.  I  was 
not  at  all  prepared  to  give  evidence  upon  the  question 
of  alkali,  because  you  are  aware  that  that  was  settled 
by  the  Legislature  ;  the  Legislature  have  taken  up  a 
certain  line  as  regards  alkali,  and  I  was  prepared 
rather  to  say  that  I  did  not  think  that  kind  of  legis- 
lation ought  to  be  extended  any  further. 

12.924.  Supposing,  for  instance,  the  Commission 
were  inclined  to  deal  not  precisely  as  under  the  Alkali 
Acts,  but  still  in  a  certain  manner  for  the  protection 
of  property  and  health  with  copper  works,  cement 
works,  sulphuric  acid  works,  and  manure  works,  of  a 
certain  character,  which  would  come  within  their 
purview  ;  I  would  ask  whether  it  would  not  be  neces- 
sary to  lay  down  some  genei-al  system  of  inspection 
which  might  apply  to  alkali  works  ? — You  mean  to 
say,  bring  them  all  under  that  kind  of  legislation  ? 

12.925.  I  must  tell  you  that  almost  universally  the 
manufacturers  engaged  in  those  trades  not  now  the 
subject  of  legislation  have  demanded  central  inspection 
instead  of  local  inspection,  of  which  they  appear  to 
be  very  apprehensive  ? — They  evidently  do  not  like 
the  local  inspection  on  account  of  the  ignorance  of 
the  officers.  The  line  I  have  been  taking  hitherto 
has  been  in  respect  to  the  administration  of  the  law 
rather  than  inspection.  I  am  afraid  that  I  have 
somewhat  misunderstood  the  questions  which  have 
been  put  to  me.  As  regards  administration,  I  think 
the  power  of  administration,  say  the  prosecution  of 
offenders  against  any  law  which  may  be  enacted 
should  lie  with  the  local  authorities,  and  I  have  been 
suggesting  that  the  local  authority  should  be  a  com- 
bined authority  in  certain  cases,  in  certain  cases 
being  left  alone.  But  as  regards  the  power  of  in- 
spection, I  am  not  at  all  prepared  to  say  there  should 
be  no  general  Government  inspection.  I  think  it 
would  be  very  desirable,  but  at  the  same  time  I  would 
not  overlay  the  power  of  the  local  authorities  to  deal 
with  these  things  by  their  own  inspectors,  if  they 
choose  to  deal  with  it  by  their  own  inspector  let 
them  do  it,  but  if  their  inspector  wants  .assistance, 
if  the  local  authority  requires  assistance,  or  if  the 
manufacturers  are  dissatisfied  with  the  mode  in  which 
they  are  dealt  with  by  the  local  authority,  then  let 
them  apply  to  the  central  authority  for  more  assist- 
ance. 

12.926.  I  should  like  to  see  how  such  a  system 
would  work  ;  we  will  suppose  the  local  authority  has 
the  power  which  is  now  possessed  by  inspectors  of 
instituting  proceedings  where  such  results  required 
by  the  Legislature  are  not  produced  ? — Taking  manure 
making  for  example. 

12.927.  They  institute  a  prosecution,  would  you 
give  manufacturers  the  power  of  calling  in  Govern- 
ment inspectors  to  protect  them  from  that  prosecu- 
tion ? — No,  I  would  give  the  manufacturers  the  power 
of  appealing  to  the  Local  Government  Board,  or 
whatever  the  board  might  be,  to  assist  by  an  inspector 
in  saying  what  should  be  done ;  then  the  manufacturers 
I  think  ought  to  be  enabled  to  say,  well  we  will  do 
whatever  your  inspector  tells  us  we  must  do,  we  will 
settle  the  business,  we  will  submit,  he  shall  be 
an  arbitrator  in  fact  between  us  and  the  local 
authority, 

12.928.  But  an  arbitrator  with  power  to  settle  the 
whole  question  as  between  the  local  authority  and  the 
manufacturers  ? — Yes. 

12.929.  That,  of  course,  is  with  respect  to  the  nuisan^i* 
and  has  nothing  whatev(>r  to  do  with  respect  to  an 
action  for  damages  ? — Quite  so  ;  1  would  leave  the 
action  for  damages  as  it  is.  I  cannot  help  thinking 
that  a  good  many  of  the  trials  which  have  taken 
place  upon  this  matter  might  have  been  settled  by 
such  a  reference.  I  think  we  all  know  what  the 
terminate  in,  they  generally  terminate  in  a  com- 
promise of  some  kind  and  they  generally  terminate 
in  a  reference  of  some  kind,  I  am  speaking  not  of 
damages  but  such  matters  as  iVie  prosecution  o 
manure  works  for  nuisance,  it  generally  ends  in  re 
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r  ring  the  thing  to  one  ov  two  experts  to  settle  the 
matter,  both  sides  say  in  court  we  will  agree  to  what- 
ever these  gentlemen  say  shall  be  done. 

12.930.  You  would  substitute  an  inspector  for  these 
experts  ? — I  would  substitute  a  Government  inspector 
or  a  referee  who  would  be  a  Government  inspector, 

12.931.  Would  you  give  individuals  the  same  power 
as  the  local  authority  has  of  calling  upon  the  inspector 
in  such  cases  ? — I  think  the  Local  Government  Board 
should  be  satisfied  that  there  is  a  case  for  the  Govern- 
ment inspector  to  attend  to.  I  have  seen  numberless 
individual  instances  of  trials  where  I  have  been  quite 
sure  the  question  at  issue  might  have  been  settled  in 
that  way. 

12.932.  It  was  suggested  by  Mr.  Russell,  the 
county  court  judge  of  Manchester,  that  before  an 
action  was  brought  an  iusjiector  should  be  called  in 
in  order  to  endeavour  to  mediate  between  the  two 
parties,  not  with  the  absolute  power  of  preventing 
that  action,  but  in  so  far  mediating  as  in  many  cases 
to  prevent  sensible  and  reasonable  people  going  to 
law  with  each  other  ? — It  would  come  to  the  same 
thing  in  the  end. 

12.933.  You  think  that  such  a  mode  of  proceeding 
would  be  an  advantage  ? — Undoubtedly  ;  I  only  go  a 
step  further  and  say  that  if  both  parties  agree  to  abide 
by  the  decision  of  the  referee,  the  matter  would  be 
settled  at  once  and  ought  to  go  no  further. 

12.934.  Would  you  call  in  the  inspector  and  make 
him  the  absolute  referee  in  such  matters  ? — I  think  so. 
I  do  not  see  why  it  should  not  be  so.  I  do  not  see  why 
you  should  not  go  so  much  further  than  Mr.  Russell 
suggests,  if.  both  parties  agree  to  it.  I  suggest  that 
both  parties  agreeing  to  abide  by  the  decision  of  the 
inspector  as  to  the  means  they  should  adopt  to  prevent 
nuisance,  his  decision,  whatever  it  was  should  be  held 
final,  and  be  capable  of  being  enforced  upon  both 
parties. 

12.935.  Who  is  to  see  that  the  manufacturer  abides 
by  his  undertaking  ? — It  would  be  seen  quickly  enough 
where  the  nuisance  recuri'ed. 

12.936.  It  would  require  almost  continual  inspec- 
tion, would  it  not,  to  see  how  a  manufacturer  abided 
continuously  by  his  undertaking  to  prevent  a  continu- 
ance of  the  nuisance  ? — Then  the  more  reason  for 
local  administration ;  that  is  one  of  the  great  reasons 
I  have  for  not  interfering  with  local  administration. 
You  must  always  have  some  one  on  the  spot. 

12.937.  And  he  must  be  a  skilled  man  ? — He  must 
be  a  skilled  man  ;  the  local  inspectors  generally  are 
not  skilled,  and  yet  they  answer  their  purpose  very 
well.  The  sanitary  inspectors  act  under  instruction 
from  a  skilled  person,  the  skilled  person  being  the 
medical  officer  of  health  of  the  district,  and  the  work 
is  done  pretty  well. 

12.938.  But  you  require  a  very  different  order  of 
man,  do  you  not,  to  deal  with  these  delicate  questions  ? 
— After  being  instructed,  I  think  a  man  might  act, 
I  do  not  see  how  a  central  inspector,  who  would  be 
only  on  the  spot  occasionally,  can  deal  effectually  with 
the  recurrence  of  these  things, 

12.939.  When  I  said  a  central  officer,  I  meant  an 
officer  in  the  employment  o£  the  Government,  though 
residing  upon  the  spot  where  the  nuisance  was  most 
likely  to  arise.  The  main  objection  I  see  to  your  plan, 
if  you  are  to  have  a  body  of  men  to  administer  the 
law  who  can  be  trusted,  is,  that  you  will  have  to 
create  a  new  district? — That  is  so. 

12.940.  Of  course  you  are  well  aware  of  the  great 
objections  which  Governments  entertain  to  the  crea- 
tion of  new  districts? — I  am. 

12.941.  You  are  aware  that  the  multiplication  of 
local  authorities  is  already  inconveniently  felt  ? — It  is. 

12.942.  And  that  a  suggestion  to  increase  the 
number  would  not  be  very  acceptable  ? — Except  with 
this  proviso,  that  the  number  of  combined  districts  to 
be  formed  would  be  very  limited  indeed  ;  there  would 
only  be  two  or  three  of  them  to  do  it  all  with  the 
smallest  cost.  The  alkali  legislation  has  been  quite 
exceptional,  and  this  would  be  quite  exceptional.  You 
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would  only  have  three  or  four  combined  authorities 
throughout  the  country. 

12.943.  If  we  were  to  extend  the  application  of  the 
special  law  there  would  be  far  more  than  three  or 
four,  would  there  not  ? — I  do  not  know  that  there 
would.- 

12.944.  But  still  not  enough  you  think  to  constitute 
a  serious  interference  with  the  existing  number  of 
local  authorities  ? — I  do  not  think  there  would,  because 
there  would  be  authorities  formed  for  certain  special 
purposes  in  a  certain  number  of  districts  and  only  a 
few  of  them.  It  is  not  as  if  you  were  going  to 
interfere  with  the  local  districting  arrangements  all 
through  the  country ;  that  is  to  say,  let  Tyneside,  for 
Instance,  manage  its  own  trade  affairs.  It  would  be 
a  matter  of  consideration  how  far  each  special  trade 
district  should  extend. 

12.945.  But  it  seems  to  me  that  in  that  lies  the 
whole  importance  of  the  subject,  and  a  very  difficult 
one,  that  the  administration  of  Tyneside  practically 
for  this  purpose  would  rest  in  the  hands  of  the  most 
influential  local  persons,  and  I  do  not  see  how  you 
can  constitute  a  board  in  which  the  interest  of  the 
manufacturers  would  be  fairly  balanced  by  the  interest 
of  those  who  were  not  manufacturers  ? — To  a  great 
extent  you  could  do  that  in  exceptional  cases  by 
extending  the  district  beyond  the  actual  complainants 
district,  and  In  that  case  the  only  difficulty  to  my 
mind  is  the  one  you  have  yourself  raised  as  to  who 
should  pay  the  inspector,  but  the  payment  of  the 
insiDector  would  really  be  a  very  small  amount, 
distributed  over  a  large  district. 

12.946.  But  why  should  those  who  are  not  at  all 
affected  be  called  upon  to  pay  a  part  of  the  expense 
however  minute? — I  quite  see  the  difficulty.  If  it 
is  only  a  farthing  the  question  would  be  raised  why 
should  they  be  called  upon  to  pay  It.  I  might  in  this 
view  further  suggest  that  any  preponderance  of 
representation  of  trade  Interests  might  be  compensated 
by  the  addition  to  the  new  authority  of  nominees  of 
tlie  Crown.  There  are  precedents  for  such  nominees 
in  the  case  of  the  Metropolitan  Asylum  Board  and  the 
Thames  Conservancy  Board. 

12.947.  If  those  districts  are  so  few,  and  If  the 
difficulties  of  forming  them  and  determining  their 
limits  In  order  to  secure  a  good  Independent  board 
are  so  great  as  they  appear  to  me  to  be,  what  would 
be  the  object  that  would  occur  to  the  Government  ? 
— Do  you  mean  in  putting  the  whole  thing  under 
central  administration  ? 

12.948.  Yes  ?— You  would 
generally  to  help  themselves. 

12.949.  But  you  see  the  cases,  as  you  say,  are  not 
very  numerous  ? — They  have  never  learnt  to  help 
themselves  even  in  regard  to  those  cases. 

12.950.  That  Is  not  so  entirely,  because  you  are 
aware  that  both  at  St.  Helen's  and  Widnes  the  local 
authority  is  defending  Itself  against  the  nuisance 
arising  from  the  heaps  of  alkali  waste  ? — That  is  so. 

12.951.  So  that  in  those  cases  the  action  of  the 
local  authority  has  not  been  paralysed  ? — Quite  so, 
but  I  cannot  help  thinking  that  the  more  the  local 
authorities  are  thrown  upon  their  own  resources  and 
are  made  to  work  themselves  for  their  own  advantage, 
the  sooner  they  will  be  able  to  dispense  with  central 
assistance,  and  I  think  It  Is  a  great  advantage  generally 
that  local  authorities  should  so  be  independent ; 
otherwise  they  will  never  learn. 

12.952.  ( Viscount  31idleton.)  I  understand  that 
these  local  authorities  that  you  would  form  would  be 
simply  additions  to  the  existing  areas  ? — Yes  ;  I  would 
leave  the  existing  areas. 

12.953.  What  I  want  to  get  at  Is  this,  is  the  orga- 
nisation which  you  propose  simply  a  collection  of  two 
or  three  of  the  urban  or  rural  sanitary  authorities 
which  at  present  exist  for  a  special  purpose,  or  do 
you  propose  to  constitute  an  entirely  new  district 
Irrespective  of  the  present  sub-division  of  districts 
which  prevails  ? — Not  at  all.  I  mean  a  combination 
which  may  act  either  by  delegation  or  by  combination. 
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12.954.  For  this  special  purpose? — Yes  ;  for  this 
special  purpose. 

12.955.  So  that  if  jou  had  around  a  common  centre, 
districts  which  we  will  describe  as  A,  B,  C,  D,  E,  and 
r,  you  would  take  those  districts,  and  leaving  them 
independent  for  all  other  purposes,  for  the  pm'pose  of 
dealing  with  noxious  vapours  you  would  combine 
them  P—Yes. 

12.956.  Do  you  think  that  plan  would  work  ?  — 
Yes. 

12.957.  Are  you  aware  of  any  precedent  for  that  ? 
— No,  I  am  not. 

12.958.  {Professor  Roscoe.)  Are  you  aware  that 
under  the  Adulteration  of  Food  Act  they  join  the 
districts  in  counties  ? — I  am ;  but  this  is  not  strictly 
a  precedent  for  what  I  suggest.  At  the  moment  I 
forgot  that  joint  boards  may  be  formed  from  existing 
authorities  for  purposes  of  drainage,  water  supply, 
&c.,  under  the  Public  Health  Act,  1875.  I  may 
instance  also  the  Metropolitan  Board  of  Works  and 
the  Metropolitan  District  Asylum  Board. 

12.959.  ( Viscount  Midleton^  You  would  suggest 
that  those  districts  should  appoint  theii-  own  inspectors  ? 
—Yes. 

12.960.  And  that  under  certain  circumstances  the 
inspector  should  act  as  arbitrator  ? — No  ;  not  the  local 
inspector. 

12.961.  Not  even  by  consent  ? — No ;  not  even  by 
consent  as  regards  the  local  inspector. 

12.962.  What  would  be  his  functions  ? — To  assist 
the  local  authority  in  dealing  with  complaints,  and 
ascertaining  the  nuisances  and  dealing  with  them. 

12.963.  Would  you  propose  that  he  should  institute 
any  proceedings  under  the  direction  of  the  local 
authority  ? — Yes  ;  under  the  direction  of  the  local 
authority. 

12.964.  Have  you  at  all  considered  the  details  of 
such  a  conglomeration  of  areas  as  you  suggest.  Take, 
tor  instance,  such  a  question  as  who  should  be  the 
chairman  of  them  ? — No  ;  I  have  not  considered  that. 

12.965.  What  is  your  objection  to  a  central  inspec- 
tion ? — Simply  that  on  general  principles  it  is  more 
in  accordance  with  English  practice  to  leave  all  matters 
of  administration  to  the  local  authorities,  and  that 
they  should  not  be  interfered  with  except  for  some 
good  and  special  reason.  I  think  that  is  the  general 
principle  which  ought  to  be  accepted ;  if  it  were  not 
to  be  so  you  would  alter  the  starting  place  of  all 
matters  of  administration. 

12.966.  Are  not  those  matters  matters  requiring  a 
special  kind  of  knowledge,  which  could  hardly  be 
found  in  those  districts  ? — I  have  already  explained 
that  it  is  so. 

12.967.  What  would  you  do  in  the  case  of  isolated 
woi'ks  which  exist  in  some  parts  of  the  country  ? — 
I  would  simply  leave  them  to  the  local  authority  to 
deal  with.  I  wiU  give  you  an  instance.  At  Wednes- 
field  there  is  one  hoi'rible  manure  works,  namely, 
Bradburn's.  Everyone  knows  it  round  the  neighbour- 
hood, and  it  is  a  very  great  nuisance  indeed ;  there 
nothing  is  done  whatever ;  the  man  has  been  threa- 
tened with  prosecutions  over  and  over  again ;  he  says, 
I  do  not  care  ;  1  will  do  nothing.  He  does,  and  has 
done  nothing.  Then  the  question  arises,  how  it  is 
that  this  nuisance  is  not  suppressed  ?  Now,  in  the 
first  place,  the  local  authority  there  has  not  the  tech- 
nical knowledge  to  deal  with  him,  and  in  the  next 
place,  it  has  not  very  great  willingness  to  deal  with 
him,  but  I  think  that  in  that  instance  a  great  deal 
might  b&  done  through  the  agency  of  a  central  inspec- 
tor. I  myself  could  tell  you  at  the  present  moment 
everything  that  ought  to  be  done  in  Bradburn's  to  abate 
that  nuisance,  and  I  could  tell  the  local  authority  the 
same  thing,  and  if  that  man  said,  I  am  willing  to  abide 
by  the  decision  of  the  Grovernment  inspector,  I  believe 
the  nuisance  could  be  abated  at  once. 

12.968.  That  would  be  au  ai'gument,  would  it  not, 
in  favour  of  giving  at  all  events  a  controlling  force 
in  such  matters  to  the  Local  Government  Board  ? — 
I  would  give  a  controlling  force  to  the  local  authority, 
and  if  the  local  authority  did  not  do  their  duty  then 


I  would  give  to  the  Local  Government  Board  the 
power  of  compelling  them. 

12.969.  The  Local  Government  Board  has  power 
at  present  if  any  inhabitant  complains  ? — It  has. 

12.970.  If  that  be  the  case,  why  is  not  this  nuisance 
abated  at  once  ? — That  is  the  fault  of  the  present 
public  Act.  The  difficulty  in  all  these  sanitary  mat- 
ters is  to  get  some  one  bold  enough  to  move;  the 
Local  G  overnment  Board  can  take  no  action  under 
the  present  state  of  the  law  unless  some  person  who 
is  injured  complains.  The  suggestion  which  has  just 
been  made  is  a  point  which  has  reference  not  only 
to  trade  nuisances,  but  to  all  sanitary  nuisances  in 
the  country;  it  is  a  thing  which  ought  to  be  re- 
medied. 

12.971.  And  you  cannot  get  the  local  people  to  take 
action  of  that  kind  ? — Quite  so,  you  cannot ;  the  people 
at  Wednesfield  will  not  complain,  the  local  authority 
not  taking  action.  The  Local  Government  Board 
ought  to  have  the  power  of  compelling  the  local 
authority  to  take  proper  measures. 

12.972.  It  seems  to  me  rather  an  argument  in  favour 
of  central  inspection  as  against  local  inspection,  be- 
cause it  appears  that  the  local  people  do  not  do  every- 
thing they  ought  to  do  ? — The  local  people  put  up 
with  all  this  because  they  will  not  be  unneighbourly, 
and  some  of  them  are  afraid  ;  if  they  choose  to  put  up 
with  it,  that  is  their  own  affair  of  course. 

12.973.  {Mr.  Stevenso7i.)  In  the  event  of  those 
districts  being  formed,  what  security  would  you  take 
against  a  new  authority  being  careless,  and  disposed 
to  encourage  a  lenient  exercise  of  the  powers  under 
their  control  ? — I  would  give  power  to  anyone  to 
appeal  to  the  Local  Government  Board. 

12.974.  Does  not  that  come  round  to  the  system 
under  the  Alltali  Act  where  the  duty  of  inspection 
does  belong  to  the  Local  Govei'ument  Board  ? — No  ; 
because  I  would  still  leave  the  local  authority  to  deal 
with  its  own  business  in  matters  which  concern 
itself. 

12.975.  Then  if  they  did  not  see  it  in  that  light  ? 
— Then  any  person  who  is  dissatisfied  might  appeal 
to  the  Local  Government  Board  and  then  the  central 
inspector  would  be  sent  down  to  inquire. 

12.976.  Is  it  not  a  much  more  direct  and  business 
like  way  of  managing  the  matter,  to  give  the  authority 
to  the  alkali  inspector  ? — No  doubt  it  would  be  a  more 
speedy  plan,  but  then  comes  in  the  general  principle 
of  interference  with  the  local  administration  through 
the  country. 

12.977.  With  regard  to  Wednesfield,  did  you  suggest 
that  that  should  be  made  a  district  for  the  purpose  ? 
— No,  there  is  only  one  chemical  work  there. 

12.978.  But  to  meet  cases  like  that  you  must  still 
have  recourse  to  the  central  authority  ? — I  think  the 
Local  Government  Board  should  then  compel  the 
local  authority  to  do  its  work. 

12.979.  Who  would  set  the  Local  Government  Board 
in  action  ? — If  the  local  authority  does  not  choose  to 
act,  and  the  individuals  who  are  annoyed  do  not  choose 
to  complain,  and  there  is  really  ground  for  interference, 
then  I  think  the  Local  Government  Board  ought  to  be 
able  to  interfere  without  complaint  from  inhabitants. 

12.980.  But  still  the  scientific  official,  whose  as- 
sistance would  be  wanted  in  such  a  case,  would  be  the 
inspector  of  the  central  authority  ? — Yes. 

12.981.  So  that  if  the  suggestion  were  carried  out 
which  has  been  made,  that  all  manure  works  in  the 
kingdom  should  be  brought  under  inspection  analogous 
to  that  of  the  Alkali  Act,  that  would  meet  the  case  of 
those  manure  works  ? — Undoubtedly  those  manure 
works  would  then  be  included. 

12.982.  You  have  not  thought  out  in  your  own 
mind,  have  you,  what  would  be  the  boundaries  of  the 
Tyneside  district  which  you  have  suggested  ? — No  ;  1 
do  not  know  enough  about  it.  I  have  only  spent  a 
very  few  days  about  the  Tyneside. 

12.983.  There  are  alkali  works  at  a  considerable 
distance  fi-om  the  Tyne  which  could  not  be  brought 
under  the  denomination  of  Tyneside,  and  which  are 
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unquestionably  nuisances  ? — I  used  that  term  broadly, 
and  just  to  designate  the  locality  in  England. 

12.984.  But  the  whole  difficulty  is  to  define  the 
locality  ? — Exactly  ;  and  that  is  a  matter  I  am  not 
prepared  to  go  into. 

12.985.  {Professor  Roscoe.)  With  respect  to  the 
appointment  of  inspectors  and  arbitrators  in  cases  of 
nuisance,  would  it  not  be  taking  away  from  the  plain- 
tiff the  common  right  of  appeal  to  the  ordinary  law  of 
the  land  ? — Not  if  he  concurred. 

12.986.  If  both  parties  concur  then  it  may  be  done 
at  present  ? — It  may. 

12.987.  And  has  been  done  at  present  ? — It  has. 

12.988.  Then  the  question  is,  will  you  insist  upon 


the  inspector  acting  as  arbitrator  ? — I  do  not  see  how 
that  could  be  done. 

12.989.  Then  your  sugg^tion  is  simply  a  recom- 
mendation that  the  inspector  should  be  called  in  ?— 
And  the  assurance  that  the  person  who  is  the  arbitra- 
tor is  a  highly  competent  person,  and  the  Local  Govern- 
ment Board  inspector  would  be  a  highly  competent 
person  I  presume. 

12.990.  That  both  parties  leave  the  right  to  do  at 
present  if  they  agree  ? — Quite  so. 

12.991.  You  do  not  propose  that  they  should  insist 
on  the  assistance  of  that  inspector  being  called  in  ? — 
Not  at  all. 


Dr. 

E.  Ballard. 

17  May  1877. 


The  witness  withdi'ew. 


Adjourned  to  Wednesday,  6  th  June,  at  11  o'clock. 
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The  Right  Hon,  LORD  ABERDARE  in  the  Chair. 


The  Right  Hon.  Earl  Percy,  M.P. 
The  Right  Hon.  Viscount  Midleton. 
The  Hon.  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 
F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 


H.  E.  Roscoe,  Esq.,  F.R.S. 

A.  W.  Williamson,  Esq.,  F.R.S. 

Admiral  W.  W.  Hornby. 

Gerald  A.  R.  Fitzgerald,  Esq.,  Secretary. 


Mr.  Francis  S.  Reilly  examined. 


12.992.  {Chairman^  You  are,  no  doubt,  aware  what 
the  present  state  of  the  law  is  with  respect  to  obtain- 
ing compensation  from  works  which  emit  noxious 
vapours  where  the  damage  cannot  be  traced  to  any 
one  of  a  group  of  works.  Could  you,  in  the  first  place, 
state  distinctly  what  the  present  state  of  the  law  is, 
and,  in  the  second  place,  make  any  suggestions  which 
occur  to  you  with  reference  to  its  amendment  ? — I 
should  submit  that  it  is  comparatively  of  little  impor- 
tance to  dwell  upon  the  present  state  of  the  law.  We 
know  that  there  are  great  difficulties  in  respect  to  the 
recovery  of  compensation  in  case  of  damage  being 
done  by  a  group  of  works  ;  and  it  is  with  regai'd  to 
that  point  that  I  beg  to  confine  my  evidence.  I  think 
it  will  be  quite  plain,  when  I  have  stated  what  I  have 
to  state  to  the  Commission,  that  it  is  very  desirable 
that  the  present  state  of  the  law,  whatever  it  is, 
should  undergo  some  alteration. 

12.993.  What  is  the  alteration  which  you  woidd 
suggest  ? — It  seems  to  me  that,  as  things  stand  at 
present,  the  occupiers  of  land  in  the  immediate  neigh- 
bourhood of  works  which  habitually  emit  noxious 
vapours  are  placed  at  exceptional  and  unfair  disadvan- 
tage. When  injury  is  done  to  land  in  the  neigh- 
liourhood  of  a  group  of  works  of .  this  kind,  the 
occupier  of  the  land  may  assume  or  guess  that  the 
injury  has  been  done  by  one  work,  or  by  more  than 
one  work.  In  either  case  he  is  exposed  to  some 
risk  in  claiming  his  compensation.  If  he  proceeds 
against  one  work,  he  is  lialjle  to  have  it  shown  that 
that  was  not  the  particular  work,  which  did  the 
damage  to  him.  If  he  proceeds  by  a  series  of  actions 
against  several  works,  he,  of  course,  is  exposed  to 
further  difficulties,  and  to  great  expense  and  delay. 
It  is  obvious  that  in  many  cases  it  is  impossible  for 
him,  according  to  the  facts,  to  assign  the  damage  to  a 
particular  work. 

12.994.  Would  it  be  a  sufficient  defence  if  a  par- 
ticular work  alleged  that  other  works  must  have 
contributed  to  the  damage  as  well  as  that  one,  without 
denying  the  fact  that  that  one  may  of  itself  have  been 
a  contributor  to  the  damage  .'' — I  apprehend  not ;  but 
then  there  would  come  the  furtlier  question,  when 
once  the  occupier  of  the  land  had  got  his  verdict  of 
the  amoimt  of  damage  which  he  was  to  receive  from 
the  particular  work  against  which  he  had  succeeded. 
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That  is,  of  course,  one  of  the  main  points  upon  which  it 
would  seem  to  me  the  law  would  require  alteration. 
I  think  that  any  change  which  is  now  introduced 
should  be  directed  mainly  to  accomplish  a  fair  appor- 
tionment of  the  damages  among  the  owners  of  the 
different  works. 

12,995.  What  is  the  course  of  proceeding  which 
you  would  suggest  ? — I  think  the  first  step  in  these 
cases,  where  there  is  likely  to  be  what  may  be  called 
an  aggregate  injury  done  by  a  collection  of  works, 
should  be  to  ascertain  that  class  of  cases,  and  to  mark 
out  certain  districts  within  which  the  owners  of  works 
should  be  regarded  as  having  a  certain  corporate  or 
collective  capacity,  at  least  for  the  purpose  of  being 
sued  and  being  made  liable  in  their  collective  capacity 
for  compensation  for  damage  done.  I  think  there  Avill 
be  no  great  practical  difficulty,  as  far  as  I  can  judge 
from  having  looked  through  the  evidence  taken  before 
the  Commission,  in  ascertaining  what  should  be  the 
groups  of  Avorks  and  the  districts.  I  think  that  neces- 
sarily the  execution  of  that  kind  of  duty  must  be 
assigned  to  some  public  body — some  administrative 
body  ;  and  the  natural  body  to  select  would  be  the 
Local  Government  Board;  which  is  more  or  less  charged 
with  the  administration  of  the  law  in  these  matters. 
It  seems  to  me  that  the  course  of  proceeding  would  be 
something  of  this  kind  :  that  the  occupiers  of  land  in 
the  neighbourhood  of  a  particular  spot,  take  Widnes 
as  an  example,  would  make  a  representation  to  the 
Local  Government  Board,  desiring  to  have  the  benefit 
of  the  new  law  (because,  of  course,  there  must  be  an 
Act  of  Parliament)  ;  and  the  Local  Government  Board 
would  naturally  hold  an  enquiry,  probably  by  an  in- 
spector appointed  for  the  purpose,  who  would  go  down 
to  the  spot,  would  ascertain  the  circumstances,  and 
ascertain  whether  it  was  desirable  that  the  law  should 
be  applied,  and,  if  so,  what  should  be  the  district.  Then 
the  Local  Government  Board  by  some  order  would 
mark  out  the  district.  It  would  be  a  question,  I  think, 
whether  that  should  be  what  is  ordinarily  known  as 
a  pi-ovisional  order,  that  is  to  say,  liable  to  confirmation 
by  Act  of  Parliament,  or  not.  I  scarcely  think,  as 
at  present  advised,  that  that  great  machinery  of  an 
Act  of  Parliament  would  be  necessary  for  such  a 
purpose.'  But  if,  when  a  general  scheme  was  pro- 
pounded, it  appeared  that  the  owners  of  works 
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Mr.        throughout  the  countiy  thought  that  they  ought  to 
^^^^^y-    have  that  kind  of  protection,  of  an  appeal  to  a  Com- 
jgyy     mittee  of  one  or  both  Houses  of  Parliament,  then, 

 '    naturally  and  properly,  I  think  they  should  have  it ; 

but,  subject  to  that,  I  should  suppose  that  it  might 
be  sufficient  that  the  order  of  the  Local  Government 
Board  should  be  final.     It  might  be  thought  per- 
haps that  the  Local  Government  Board  should  be  put 
under  some  check.     If  not  by  way  of  provisional 
order,  it  is  possible  that  it  might  be  thought  desirable 
that  there  should  be  an  appeal,  say  to  a  Committee 
of  the  Privy  Council.    I  do  not  mean  the  Judicial 
Committee,  but  a  Committee  appointed  specially  fur 
that  kind  of  duty,  just  as  there  is  to  be  a  Committee 
for  considering  the  statutes  of  the  new  University 
Commissioners.     On  the  district  being  ascertained, 
the  next  step  would  be  to  ascertain  and  to  fix  in 
some  way,  the  class  of  persons  having  works  within 
that  district  which  should  come  under  the  operation 
of  the  new  law.    I  think  it  would  again  devolve  on 
the  Local  Government  Board,  with  the  proper  assis- 
tance of  inspectors  and  others,  to  ascertain  who  the 
owners  were.    Then  some  list  should  be  formed,  and, 
Avith  a  view  to  the  further  operation  of  the  plan,  that 
list  should  be  registered  in  some  public  office.  It 
occurs  to  me  that  the  most  convenient  and  proper 
office  would  be  that  of  the  clerk  of  the  peace  for  the 
county.    That  list  would  be  accessible,  upon  payment 
of  a  small  fee,  to  all  occupiers  of  land  who  might  be 
concerned.     The  list  would  necessarily  have  to  be 
changed  from  time  to  time  as  the  ownership  of  the 
works  changed.    That  could  be  done,  I  think,  on  the 
authority  of  some  official  certificate  given  under  the 
direction  of  the  Local  Government  Board  or  its 
officers.    It  ought  plainly  to  be  part  of  the  scheme 
that  it  should  be  made  the  interest  of  the  owner  of  a 
work,  Avhen  he  had  parted  with  his  properly  in 
it,  to  get  off  the  list.    Every  man  who  is  on  the 
list  should  remain  liable  under  the  plan  until  he 
has  obtained  a  proper  substitute.     Then  when  any 
occupier  of  land  considered  that  he  had  received 
injury,  in  respect  of  which  he  was  entitled  to  pecu- 
niary compensation  from  the  owners  of  works  within 
that  district,  he  should  be  entitled  to  bring  his  action 
against  any  owner  in  the  district  on  the  list  as  a 
nominal  defendant  on  behalf  of  all.    It  might  be  also 
arranged  that  the  aggregate  body  of  owners  should 
have  a  permanent  representative  in  the  nature  of  what 
has  been  called,  in  some  branches  of  legislation,  a 
"  public  officer,"  who  might  be  made  the  nominal 
defendant  in  all  cases  ;  or  the  chairman  or  head  of  the 
body  might  be  selected  ;  but  the  great  object  would 
be  to  have  some  nominal  defendant  against  whom  the 
action  should  be  brought  on  behalf  of  the  whole  of 
the  collective  body.     Then  the  case,  as  I  should 
propose,  would  proceed  in  all  respects  according  to 
the  ordinary  law   and   procedure  of  the  country. 
The    plaintifE   must   prove  his   case,  that  he  has 
received  damage  from  noxious  vapours  issuing  from 
this  district ;  and  then,  if  he  succeeded  in  getting 
his  verdict,  he  should  be  entitled  to  have  execution 
on  his  judgment  against  not  only  the  nominal  defen- 
dant to  the  action,  but  against  any  of  the  owners  of 
the  works  upon  the  list.    Thereupon  the  plaintiff 
would   be   satisfied,  we   must  assume.    The  only 
remaining  question  would  be  as  to  the  apportionment 
of  damages  among  the  several  owners.    The  man 
against  whom  execution  was  levied  would  be  entitled 
either  to  look  to  some  collective  fund  provided  by  the 
owners  of  works  in  the  district  in  anticipation  of  such 
judgments  or  such  claims  ;  or,  in  default  of  his  having 
satisfaction  out  of  that  fund,  he  should  be  given 
power  to  fite  any  one  of  those  who  are  his  co-owners 
of  works  within  the  district.    That  is  the  outline  of 
the  scheme  that  I  should  propose. 

12,996.  What  would  be  your  process  for  enabling 
the  manufacturers  to  obtain  a  just  apportionment  of 
the  damage  amongst  themselves  ? — I  think  that  there 
Avould  be  no  difficulty  found  in  framing  clauses  Avhich 
would  accomplish  that.  There  are  many  precedents 
for  arrangements  of  that  sort.     It  would  be  very 


similar  to  the  ordinary  case  of  a  company  having  to 
sue  one  of  its  own  members  for  calls.  The  demands 
made  by  the  collective  body  of  manufactures  upon  an 
individual  mem.ber  of  the  body  would  be  in  the  nature 
of  calls. 

12.997.  That  would  assume  they  were  all  to  the 
same  amount  responsible  for  the  damage  ;  but  those 
works  would  vary  in  extent,  and  would  also  vary  in 
the  care  with  which  they  are  managed  ;  would  you 
make  no  ditFerence  in  respect  to  the  extent  of  the 
work,  or  make  no  allowance  for  proved  differences  of 
care  and  management  r — I  would  leave  the  matter 
entirely  open  to  the  owners  of  the  works  as  amongst 
themselves.  The  presumption  would  probably  be  that 
that  they  Avere  to  bear  the  damages  equally  ;  and  to 
effect  that  they  would  probably  begin  by  making  a 
general  equal  rateable  call,  and  providing  a  fund. 

12.998.  Do  you  mean  rateable  upon  the  assumed 
rateable  value  of  the  works,  taking  that  as  the  basis  ? 
—When  I  said  rateable,  I  meant  proportionable, 
according  to  some  standard  which  they  themselves 
would  set  up.  I  think  one  great  object  should  be  to 
throw  upon  the  group  of  owners  of  works  the  whole 
responsibility  of  apportioning  the  damages  among 
themselves.  The  object  of  legislation  should  merely 
be  to  facilitate  their  action,  not  to  impose  any  rule 
upon  them  in  that  respect. 

12.999.  You  would  leave  them  to  appoint  an  officer 
to  make  the  inquiries  and  to  apportion  the  damages  ? 
—Yes. 

13.000.  Should  it,  in  your  opinion,  be  part  of  the 
Act  of  Parliament  that  such  officer,  in  estimating  the 
amount  of  damage,  should  take  into  consideration  the 
extent  of  the  works,  their  management,  or  any  other 
causes  which,  in  his  opinion,  would  affect  the  amount 
of  nuisance  contributed  by  each  work  ? — In  a  perfectly 
ncAv  kind  of  legislation  it  might  be  desirable  that 
Parliament  should  indicate  what  it  would  consider 
just  and  fair  upon  such  a  subject.  But  I  think  it 
would  be  very  undesirable  to  fetter  the  owners  in  any 
way.  They  are  the  best  judges  of  Avho  has  done  a 
particular  damage,  and  how  the  compensation  shoukl 
be  divided  among  them.  I  contemplate  that  in 
some  exceptional  cases  the  burden  should  be  thrown 
entirely  on  one  individual.  I  see  that  in  many  cases 
in  the  evidence  it  appears  that  damage  is  done  by 
some  escape  of  vapour,  which  is  clearly  traceable  to 
some  one  work. 

13.001.  Then  you  would  give  the  largest  possible 
power  to  the  officers  appointed  to  apportion,  to  select 
the  persons  who  were  to  pay  the  damages,  when  ihc 
damage  is  proved  to  have  proceeded  from  one  or  more 
Avorks  less  than  the  whole  ? — I  think  there  should  bo 
the  largest  possible  power  of  apportioning,  but  I  should 
not  contemplate  that  there  should  be  any  external 
officer  or  official  brought  in.  The  responsibility 
should  be  thrown  upon  the  aggregate  body  of  owners, 
and  they  Avould  appoint  their  own  valuers,  and  hold 
their  meetings,  and  decide  as  they  thought  fit.  All 
that  the  Act  of  Parliament  should  do  Avould  be  to 
give  them  the  most  ample  power  when  they  had 
decided,  who  was  to  bear  the  burden,  to  proceed  to 
recover,  and  to  enforce  payment  of  the  contributiou. 
The  nearest  thing  I  can  suggest  as  a  parallel  is  the 
legislation  Avith  regard  to  that  old  class  of  companies 
which  used  to  exist  in  former  days,  before  it  Avas 
made  easy  for  men,  who  wished  to  form  companies,  to 
incorporate  themselves  by  registration.  There  Avas 
a  class  of  companies,  many  of  which  still  exist,  par- 
ticularly insurance  companies,  in  which  men  combined 
together  and  subscribed  certain  capital  under  a  deed 
of  settlement.  Then  they  found  great  difficulty  iu 
sueing  and  being  sued,  because  they  Avere  not  in  Jaw 
corporations  ;  they  were  merely  aggregate  bodies 
loosely  combined  together  without  a  definite  legal 
entity.  The  common  practice  was  for  such  a  com- 
pany to  go  to  Parliament,  and  get  an  Act  known  as 
an  Act  for  sueing  and  being  sued.  The  effect  of 
that  was  to  enable  persons  outside  to  sue  the  body 
in  the  way  that  I  have  suggested  by  some  nominal 
defendant,  and  to  recover  the  fruits  of  the  judgment 


HOYAL  COMMISSION  ON  NOXIOUS  VAPOURS. 


513 


against  any  member  of  the  body.  Then  they  had 
power  to  sue  in  the  general  name  each  individual,  and, 
in  short,  to  enforce  contribution  in  the  most  complete 
way.  There  are  other  cases,  such  as  cases  of  joint 
committees  of  railway  companies,  and  probably  other 
precedents  might  be  mentioned  in  which  that  kind  of 
authority  has  obtained,  cither  by  voluntary  arrange- 
ment, or  by  Act  of  Parliament,  for  an  aggregate  body, 
not  incorporated,  to  recover  contributions  from  in- 
dividuals belonging  to  the  body.  I  think  there  would 
be  no  practical  difficulty  in  it;  but,  of  course,  it  is  a 
matter  which  would  require  careful  consideration  in 
the  framing  of  the  clauses. 

13,002-3.  In  considering  this  subject,  have  you  con- 
sidered the  provisions  of  the  Public  Health  Act  of 
1875  with  regard  to  proceeding  against  several  persons 
who  have  committed  some  joint  nuisance  ?— I  think 
that  section  255  of  that  Act  supplies  certainly  a  useful 
precedent,  to  the  extent  of  showing  that  Parliament 
does  recognize  a  sort  of  corporate  liability  in  such 
cases  ;  but  it  is  not  quite  germane  to  the  matter  with 
which  I  wish  to  deal,  because  it  relates  to  the  sup- 
pression of  nuisances  or  to  the  institution  of  penal 
proceedings ;  whereas  I  beg  to  be  allowed  to  confine 
mj'self  entirely  to  the  question  of  pecuniary  compensa- 
tion for  damage,  excluding  even  injunctions. 

13.004.  You  have  spoken  of  the  revision  of  the  list 
Avhen  the  works  changed  their  proprietary  from  time 
to  time  ;  what  would  you  do  with  regard  to  the  esta- 
blishment of  works  to  a  certain  extent  cjusdem 
fieneris,  although  not  altogether  identical  in  character  ? 
— I  think  that  any  new  works  established  within  the 
district  must  come  within  the  rule  applying  to  the 
district  generally;  but  I  quite  see  that  there  is  a 
considerable  difficulty  in  dealing  with  the  case,  where 
the  districts  woukl  be,  so  to  speak,  not  homogeneous. 

13.005.  But  I  will  assume  that  there  being  alkali 
works  established  for  instance,  copper  works  are  also 
established  ;  to  whom  would  you  give  the  power  of 
placing  them  on  the  list.  They  would  not  be  on  the 
original  list;  the  original  list  would  be  made  when 
the  Parliament  or  the  Local  Government  Board  had 
determined  that  the  district  should  be  formed  ? — I 
have  not  contemplated  that  the  district  should  com- 
prise only  one  class  of  works,  as  1  did  not  imagine 
til  at  that  Avould  be  practicable,  except  in  a  few 
instances. 

13.006.  I  am  speaking  of  a  case  in  wliicii  a  new 
work  is  imported,  also  perhaps  noxious,  but  of  a 
different  character  from  those  already  existing  within 
the  district ;  to  whom  would  that  power  be  given  of 
including  those  wwks  in  the  list? — I  should  consider 
that  the  mere  physical  fact  of  works  being  built 
within  the  district  would  subject  the  works  to  all  the 
rules  applicable  to  the  district. 

13.007.  I  think  you  have  suggested  that  when  a 
district  is  formed  certain  works  which  are  supposed 
to  emit  those  noxious  vapours  should  be  placed  upon 
the  list,  so  as  to  be  jointly  responsible  for  the  damage 
done.  I  wish  to  know  how  the  list  is  to  be  supple- 
mented from  time  to  time  with  works,  not  precisely 
of  the  same  character  as  those  in  the  list,  but  the 
same  in  their  effects  ? — The  duty  would  devolve  upon 
tlie  same  officers, — the  Local  Government  Board  or 
their  officers. 

13.008.  Your  objection  to  proceeding  by  provisional 
order  is,  I  presume,  Ihe  great  expense  to  which  the 
parties  might  be  exposed  ? — The  great  expense  and 
delay. 

1.3,009.  In  other  cases  of  formation  of  districts 
under  Act  of  Parliament,  the  proceeding  is  by  pro- 
visional order,  is  it  not  ? — I  do  not  know  that  there 
is  anything  strictly  analogous  to  this  in  any  case. 

13.010.  Boards  are  formed  for  certain  purposes  all 
over  the  country  ;  and  wherever  they  are  so  formed 
I  think  they  are  formed  by  provisional  order  under 
a  general  Act? — Yes.  I  think  on  the  whole  it  might 
be  desirable  to  have  a  provisional  order.  I  could 
not  suggest  any  very  strong  argument  against  it. 

13.011.  You  have  suggested  that  this  application 
should  be  made  by  certain  landowners  ;  would  you 
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give  to  the  urban  sanitary  authorities  a  power  to 
make  this  application  ? — No ;  in  my  view  the  urban 
sanitary  authority  would  not  be  in  the  least  concerned 
in  the  matter. 

13.012.  It  is  a  question  of  damage  to  property  by 
the  works? — It  is  a  question  of  damage  to  property 
by  the  works  only.  I  think  it  might  be  allowable  for 
the  owners  of  works  in  a  certain  district  to  volunteer 
to  place  themselves  under  such  a  system. 

13.013.  And  you  are  clearly  of  opinion  that  in 
dealing  wath  these  subjects  the  ordinary  tribunals 
would  be  sufficient  ? — I  see  no  ground  whatever  for 
establishing  a  special  tribunal  for  this  purpose. 

13.014.  At  present  the  complaint  is  that  when 
proceedings  are  begun  before  the  county  courts,  as 
they  often  are  for  the  sake  of  the  small  expense,  they 
are  constantly  moved  by  the  manufacturers  to  the 
higher  courts,  and  thereby  the  ends  of  justice  are 
often  frustrated ;  have  you  any  suggestion  to  make 
with  regard  to  that  difficulty  ? — I  think  it  is  exceed- 
ingly inexpedient  to  alter  either  the  substantive  law 
of  the  country,  or  the  procedure  established  for 
other  purposes,  in  this  particular  case.  I  see  no 
gi-ound  for  it  whatever.  If  the  procedure  is  bad  in 
that  respect,  the  badness  must  extend  to  a  great 
number  of  other  cases,  and  the  law  ought  to  l.te  altered 
as  to  the  other  cases  at  the  same  time. 

13.015.  [Viscotmt  Midleton.)  An  enactment  would 
be  necessary  in  order  to  carry  out  this  proposed 
scheme,  would  it  not  ? — Yes. 

13.016.  Would  you  propose  that  in  that  enactment 
the  districts  should  be  defined,  or  would  you  leave 
that  to  tiu!  Local  Government  Board  ? — The  enact- 
ment that  I  contemplate  Avould  be,  in  the  first 
instance,  a  general  Act  of  Parliament  giving  power 
to  the  Local  Government  Board  to  form  districts. 

13.017.  Would  you  define  in  that  enactment  what 
special  trades  should  be  supposed  to  come  within  its 
scope  ? — No. 

13.018.  To  whom  woultl  you  leave  that  ? — 1  would 
leave  it  to  the  Local  Government  Board  to  determine 
whether  the  plan  was  applicable  to  a  particular  district 
or  not. 

13.019.  And  what  particular  trades  in  the  district 
could  be  said  to  be  the  fountain  of  the  evil  ? — Yes. 

13.020.  Do  not  you  think  that  the  Local  Govern- 
ment Board  might  have  a  little  difficulty  in  fixing 
upon  the  particular  trades;  would  it  not  be  giving 
them  very  large  powers  ? — I  do  not  see  that  there 
would  often  be  any  insuperable  difficulty.  The  whole 
matter  is  surrounded  by  difficulties  of  one  kind  or 
another,  but  it  seems  to  me  that  with  a  proper  local 
inquiry  the  Local  Government  Board  would  almost 
always  be  in  a  position  to  assign  a  district  for  this 
purpose,  and  if  they  found  any  insuperable  difficulty 
in  any  case  the  law  must  remain  as  it  is  as  to  that 
case,  and  there  is  no  liarm  done. 

13.021.  How  would  you  meet  this  difficulty: — We 
have  been  told  that  the  effect  of  the  Slaughterhouses 
A(!t  in  the  metropolis  has  been  to  drive  to  the  locality 
immediately  beyond  the  metropolitan  area  the  offensive 
trades  dealt  with  by  the  Slaughterhouses  Act.  How 
would  you  prevent,  after  the  formation  of  a  district 
by  the  Local  Government  Board,  the  springing  up  of 
manufactories  emitting  noxious  vapours  within  a 
short  distance  of  the  boundary  assigned  ? — The 
difficulty  wouhl  be  met  either  by  the  extension  of  the 
existing  district,  or  by  the  constitution  of  a  new 
district. 

13.022.  Then  you  would  give  the  Local  Govern- 
ment Board  power  not  only  to  form  new  districts, 
bat  to  alter  them  from  time  to  time  ? — Yes,  that  is 
necessary.  You  always  find  that  when  the  law  is 
changed,  the  habits  of  men  adapt  themselves  to  the 
new  slate  of  things,  and  you  have  to  follow  them. 

13.023.  Then  witli  regard  to  the  apportionment  of 
damages,  tiiat  you  propose  to  leave  as  far  as  possible 
to  be  decided  by  the  manufacturers  themselves  ? — 
Certainly. 

13.024.  But  how  Avill  you  meet  this  case,  of  a  well 
managed  manufactory  employing  every  means  knovvn 
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to  science  to  repress  the  noxious  vapours,  and  an 
F.  S.  Reilly.    ill-managed  manufactoi'y  which  has  talien  no  trouble 

  at  all  ;  surely  it  would  not  be  fair  to  assess  them  at 

6  June  1877.  ^jjg  same  rate  ? — If  those  two  were  the  only  works 
within  the  district,  I  think  there  would  be  very  con- 
sideiable  difficulty  certainly  in  carrying  the  scheme 
into  effect ;  but  if  the  ill-managed  work  was  in  a 
minority  of  one,  I  think  there  would  be  no  great 
difficulty  in  keeping  it  in  proper  control,  and  securing 
that  it  paid  its  proper  amount  of  contribution  for  the 
damage  done.  One  effect  of  any  scheme  of  this  kind 
would  be  that  it  would  tend  largely  to  improve  the 
management  of  the  works  ;  in  fact,  to  adopt  an 
expression  which  has  been  used  fi'equently  in  the 
evidence  here,  it  would  tend  to  raise  the  bad  works 
to  the  level  of  the  good. 

13.025.  But  do  not  you  think  there  would  be  con- 
siderable difficulty  in  leaving  it  to  the  manufacturers 
themselves  to  decide  how  each  manufacturer  should 
be  rated  for  contributory  purposes  ? — I  do  not  think 
there  would  be  any  extreme  difficulty  in  theory  ;  and 
I  have  observed  that  in  practice  in  many  cases  the 
plan  seems  to  work  well.  Particularly  on  the  Tyne,  as 
T  gather,  these  matters  are  amicably  arranged.  The 
manufacturers  do  not  formally  make  a  rate  upon 
themselves,  but  they  somehow  agree  to  pay  out  of  a 
common  purse, — a  common  purse  made  either  for  the 
purpose  or  otherwise. 

13.026.  You  would  leave  such  questions  again  to 
be  decided  by  them  as  to  whether  the  rating  should 
be  made  upon  the  poor  law  valuation,  or  upon  what 
principle  ? — I  would  leave  it  entirely  to  them.  I  do 
not  think  any  fixed  scheme  of  valuation  could  be 
suggested  a  priori,  and  I  should  not  contemplate  any- 
thing like  a  valuation  on  the  real  property  value  of 
the  works.  They  might  rate  themselves  upon  the 
profits  of  the  works,  or  the  capital  sunk  in  the  works. 

13.027.  But  admitting  that  there  are  two  works  on 
the  same  principle  as  regards  management,  you  may 
have  a  large  works  emitting  a  very  small  quantity  of 
noxious  vapour,  and  you  may  have  a  small  works 
emitting  the  same  amount  in  point  of  quantity,  but  a 
larger  quantity  proportionately ;  it  would  be  hard  to 
call  upon  the  large  works  to  pay  as  much  in  propor- 
tion as  a  small  one? — My  opinion  is  that  the  whole 
arrangement  should  be  as  elastic  as  possible  ;  that  the 
manufacturers  should  be  allowed  to  manage  their  own 
affairs,  which  they  are  certainly  most  competent  to  do. 
They  Avould  thoroughly  understand  the  facts,  and 
they  would  have  the  best  standard  for  dividing  the 
damages  among  themselves.  I  see  that  in  a  question 
put  by  one  of  the  Commissioners  the  points  they  would 
have  to  consider  are  summed  up  in  one  sentence :  he 
says  there  would  be  four  elements  to  be  considered, 
the  distance,  the  size,  the  efficiency,  and  accident. 
The  manufacturers  within  the  district  would  be  the 
best  judges  upon  all  those  points. 

13.028.  Have  you  considered  the  suggestion  which 
has  been  made  to  us  that  the  inspector  of  the  Local 
Government  Board  or  of  the  local  sanitary  authority 
should  be  required  to  view  the  locus  in  quo,  and  give 
his  certificate  as  to  damage  having  been  done,  before 
any  prosecution  was  instituted  ? — I  have  seen  that 
suggestion  in  the  evidence.  I  should  wish  to  con- 
fine my  observations,  as  I  said  before,  to  civil  pro- 
ceedings ;  and  therefore  the  word  prosecution  is  not 
precisely  applicable  at  the  moment  ;  but,  leaving  that 
aside,  I  should  object  to  any  veto  of  any  official  being 
requisite  to  enable  a  man  to  assert  his  ordinary 
rights.  If  his  property  has  been  damaged  he  ought 
to  be  enabled  to  have  the  remedy  which  the  law  of 
his  country  gives  him  without  waiting  for  the  certifi- 
cate of  any  inspector. 

13.029.  You  think  an  inspector  would  be  a  satis- 
factory person  to  carry  out  the  noble  chairman's  sug- 
gestion as  to  any  arrangement  made  by  the  manufac- 
turers ? — I  think  in  many  instances  the  manufacturers 
would  have  confidence  in  the  inspector ;  that  appears 
to  be  so.  I  observe  one  inspector  says  that  he  has 
been  frequently  called  in  to  apportion  damages  among 


the  manufacturers.  That  is  a  very  wholesome  system, 
and  one  which,  I  beg  leave  to  think,  ought  to  be  en- 
couraged. He  would  be  a  very  well-informed  man  on 
the  subject,  and  it  must  be  assumed  that  he  would  be 
thoroughly  impartial  as  among  the  manufacturers. 

13.030.  The  import  of  your  scheme  is  the  con- 
stitution of  a  public  officer  for  the  purpose  of  being 
sued,  and  also  for  the  purpose  of  enforcing  the 
contributory  rate  ? — Yes. 

13.031.  [Earl  Perct/.)  Would  you  put  any  restric- 
tion on  the  erection  of  works  outside  one  of  these 
districts  ? — No  ;  I  think  there  is  no  ground  for 
interfering  with  the  trade  and  business  of  the  country 
in  any  such  way.  An  alkali  work  has  just  as  much 
right  to  exist  upon  the  face  of  the  earth  as  a  crop  of 
wheat. 

13,032-3.  But  an  alkali  work  within  one  of  these 
districts  would  manifestly  be  in  a  worse  position  than 
an  alkali  work  out  of  that  district,  would  it  not  ? — 
Not  if  it  were  a  solitary  work  outside. 

13,034.  But  take  the  case  of  works  in  a  locality 
where  the  surrounding  proprietors  do  not  raise  any 
objection  to  the  damage  done  ;  would  they  not  in  that 
case  be  in  a  better  position  than  works  within  a  dis- 
trict formed  in  the  way  in  which  you  have  suggested  ? 
— I  am  not  at  all  clear  tha,t  that  would  be  so.  The 
scheme  which  occurs  to  me,  when  properly  worked 
out,  would,  I  think,  be  found  not  to  be  unfair  to 
manufacturers  in  a  particular  district.  I  think  I 
could  specify  several  points  upon  which  that  would 
appear.  First  of  all  (though  not  taking  it  exactly  in 
that  point  of  view),  I  think  it  is  not  unfair  that  a 
body  of  men  who  are  guilty  of  what  may  be  called 
a  collective  mischief  should  submit  to  a  collective 
liability  for  that  mischief.  Secondly,  this  scheme 
would  be  in  some  degi'ee  protective  of  the  men  within 
the  district,  certainly  of  all  those  men  who  are  willing 
to  be  fair  and  to  bear  their  proper  share  of  the 
burdens.  Then  it  appears  that  manufacturers,  in 
some  instances  at  least,  find  that  the  present  system 
is  oppressive  :  this  scheme  would  be  a  relief  to  them. 
I  observe  the  answer  of  one  gentleman,  Mr.  Keates, 
a  manufacturer  at  St.  Helen's,  in  which,  after  com- 
plaining and  giving  specific  instances  of  being  harassed 
by  litigation,  he  says  that  "  the  present  state  of  the 
"  law,  while  it  leaves  apparently  many  sufferers 
"  without  remedy,  also  leaves  individual  manu- 
"  facturers  to  the  threat  of  ruin."  Now,  certainly 
the  scheme  I  propose  would  relieve  individual  manu- 
facturers. When  I  say  I  propose,  I  do  not  mean  to 
say  that  it  is  entirely  my  suggestion, — I  find  traces 
of  it  in  various  forms  throughout  the  evidence, — ^but 
simply  that  I  have  put  it  into  a  certain  degree  of 
shape.  Then,  furthermore,  I  think  such  a  scheme 
would  necessarily  tend  to  check  litigation,  and  perhaps 
ultimately  to  ijtop  it  in  a  particular  district,  because 
manufacturers  and  occupiers  of  land  woidd  come  to 
understand  their  relative  positions,  and,  after  probably 
a  certain  amount  of  litigation,  things  would  find  their 
level,  and  the  manufacturers  would  perhaps,  to  put  it 
strongly,  pay  an  annual  tribute.  They  would  per- 
fectly understand  what  the  amount  of  compensation 
was,  and  would  pay  it  without  further  difficulty. 
Then,  I  think,  manufacturers  also  would  find  consider- 
able benefit  from  any  scheme  of  the  sort,  inasmuch  as 
it  would  tend  strongly  to  the  improvement  of  the 
state  of  things  within  the  district.  They  would  be  a 
watch  upon  one  another,  and  would  have  not  only  a 
certain  interest,  but  a  certain  feeling  of  common  pride. 
The  spirit  of  the  body  would  operate  so  as  to  check 
malpractices  on  the  part  of  individuals.  I  further  find 
(and  this  is  the  last  point  I  have  to  mention)  that 
there  is  strong  ground  for  believing  that  in  many 
cases  the  manufacturers  have  a  direct  pecuniary  profit 
in  the  working  of  restrictions  on  the  conduct  of  their 
business ;  that  they  have  been  driven  to  adopt  im- 
proved methods,  and  to  superintend  their  works  in 
general  more  carefully,  and  in  that  way  have  actually 
increased  the  direct  pecuniary  profit  which  they  have 
derived  from  their  works.  Upon  all  these  grounds 
it  seems  to  me  that  the  scheme  would  not  be  at  all 
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unjust  to  manufacturers,  and  certainly  it  would  carry 
with  it  many  advantages  to  the  public. 

13,035.  {Mr.  Stevenson.)  You  appear  to  have 
assumed  that  all  these  manufactories  are  habitually 
and  some  uniformly  giving  out  these  noxious  vapours  } 
— I  do  not  think  I  have  made  any  assumption  of  that 
kind.  I  propose  that  the  facts  should  be  dealt  with 
as  they  are.  I  think  there  is  no  doubt  that  the  oc- 
cupier of  land  outside  is  put  in  a  difficulty  by  the 
present  state  of  things.'  The  question  is,  how  is  that 
difficulty  to  be  removed  fairly  to  all  parties. 

13,036'.  Would  you  approve  of  a  farmer  who 
thinks  he  has  sustained  damages  to  his  crop  being 
obliged  to  specify,  if  he  raised  any  action  at  all,  the 
total  amount  of  damage  which  he  proposed  to  claim, 
so  as  to  prevent  him  from  seeking  the  same  amount 
of  damages  from  one  manufacturer  after  another  ? — 
I  think  that  would  be  perfectly  reasonable,  and  I 
incline  to  think  that  that  would  be  the  necessary 
operation  of  this  scheme,  and  indeed  of  the  present 
state  of  the  law.  I  do  not  see  how  it  could  be  other- 
wise. 

13.037.  It  would  take  away  the  unfairness  of  two 
successive  manufacturers  being  asked  to  pay  for  the 
same  damage  ? — Yes ;  but  if  this  scheme  were  in 
operation,  the  occupier  of  land  could  not  make  two 
successive  claims,  I  think,  against  two  manufacturers ; 
he  would  be  restricted  to  the  one  proceeding. 

13.038.  In  your  evidence  you  have  assumed  the 
case  of  its  being  only  one  farmer,  and  a  great  many 
manufacturers  ;  would  you  require  that  the  farmers 
who  make  the  complaint  should  aggregate  themselves 
in  the  same  way  as  you  propose  the  manufacturers 
should  do  ? — I  do  not  think  there  is  any  ground  for 
that,  nor  would  it  be  very  practicable  as  an  arrange- 
ment ;  each  farmer  stands  upon  his  own  right. 

13.039.  Then  assuming  that  a  number  of  farmei's 
raised  so  many  separate  actions  against  an  aggregate 
body  of  manufacturers,  you  would  have  to  discuss 
over  again,  would  you  not,  by  another  action  at  law, 
the  apportionment  of  all  those  other  actions  against 
the  numerous  manufacturers  in  case  they  did  not 
agree  amongst  themselves  ? — No  ;  the  action  of  each 
farmer  would  necessarily  be  separate.  Though  he 
would  proceed  against  the  aggregate  body,  he  would 
be  his  own  plaintiff,  and  he  would  recover  as  he  does 
now,  and  get  his  own  judgment,  and  have  his  own 
execution. 

13.040.  But  if  10  different  farmers  succeed  in 
getting  damages  in  10  different  actions,  how  would 
you  propose  the  apportionment  should  be  gone 
tlirough  ;  would  you  leave  that  to  the  manufacturers 
to  settle  among  themselves  ? — Certainly. 

13.041.  Do  you  think  there  could  be  any  possible 
agreement  among  the  manufacturers  as  to  the  share 
each  should  pay  in  such  cases  ? — I  do  not  think  the 
mei'e  number  of  claims  would  increase  the  difficulty ; 
it  would  not  be  a  complex  matter. 

13.042.  The  greater  the  number  of  actions  the 
greater  the  complexity  ? — They  are  exposed  to  sepa- 
rate actions  now  by  every  farmer. 

13.043.  You  appear  to  have  gathered  that  the 
collective  principle  you  have  suggested  has  been 
carried  out  on  the  Tyne  to  some  small  extent  in  one 
or  two  instances.  I  would  ask  you  whether  it  is  not 
essential,  in  any  such  voluntary  agreement,  that  the 
manufacturers  who  agree  should  each  of  them  be 
satisfied  that  all  were  doing  their  very  best  ? — If  men 
voluntarily  combine,  they  may  combine  on  any  terms 
they  think  fit.  But  this  combination  should  not  be 
voluntary;  it  should  be  imposed  upon  them  by  the 
authority  of  the  legislature.  With  respect  to  the 
Tyne,  what  I  meant  to  say  was,  that  I  gathered  that 
the  questions  of  compensation  were  settled  there  by 
an  amicable  arrangement,  generally,  as  it  seemed  to 
me,  by  arbitration  as  between  the  occupiers  of  the 
land  and  the  manufacturers ;  that  the  manufacturers 
joined  together  for  settling  with  the  farmers,  without, 
as  I  understand,  any  association  or  society  or  body 
f(]rmally  constituted. 

13,044.  Tiierc  have  been  on  the  Tyne  a  few  in- 
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stances  of  that ;  but  I  wish  to  ask  you  whether  you 
do  not  think  that  a  necessary  basis  of  any  such  ar- 
rangement was  mutual  confidence  among  the  various 
manufactruers  that  each  one  Avas  doing  the  best  he 
could  to  prevent  damage,  and  whether  it  would  not  be 
impossible  to  have  such  combination  except  by  com- 
pulsion between  manufacturers  who  were  not  doing 
their  best  and  those  who  were  ? — Quite  so  ;  and  that 
is  a  strong  argument  for  compulsion. 

13.045.  Does  not  that  make  the  apportionment  of 
damages  very  difficult  in  that  case  ? — Not  so,  when 
you  give  the  whole  body  a  legal  power  of  compulsion 
against  the  individual. 

13.046.  How  are  manufacturers  able  to  judge  of 
the  efficiency  of  each  other's  works  ;  they  have  no 
power  of  entry  ? — Then  they  should  be  given  a  power 
of  entry  ;  they  should  be  given  by  Act  of  Parliament 
all  the  proper  and  necessary  powers,  including  a 
power  of  entry,  if  a  power  of  entry  is  necessary, 
which  probably  it  is. 

13.047.  Then  it  would  involve  the  power  of  entry 
at  any  time,  so  as  to  keep  a  constant  watch  upon  each 
other  day  by  day  ? — I  would  give  them  the  very 
largest  and  strongest  powers  that  anyone  could  con- 
ceive to  be  desirable.  I  think  they  may  be  perfectly 
well  trusted  not  to  exercise  them  abusively  among 
themselves. 

13.048.  Are  you  aware  that  among  manufacturers 
there  is  often  a  good  deal  of  jealousy  as  regards  being 
allowed  to  see  each  other's  works  ? — Then  that  would 
be  guarded  against  by  resorting  to  the  assistance  of 
inspectors  in  the  case  of  alkali  works,  and  other  works 
which  are  under  control. 

13.049.  Would  you  have  the  inspector  to  give 
evidence  with  regard  to  the  comparative  efficiency 
of  the  condensation  and  so  on,  so  as  to  assess  the 
compensation  ? — I  do  not  quite  follow  the  expression 
"give  evidence,"  because  there  would  be  no  court. 
This  body  would  have  a  board  of  directors,  or  what- 
ever they  might  be  called,  and  that  board  would 
assess  the  damages  according  to  the  best  lights  they 
had,  and  then  would  make  upon  the  different  owners 
who  were  liable,  in  their  opinion,  a  call,  equal  or 
unequal,  as  they  might  think  fit,  and  recover  the 
amount  of  the  call,  if  unpaid,  by  action  at  law.  Their 
demand  as  to  amount  would  be  made  conclusive,  except 
in  the  case  of  any  technical  question. 

13.050.  The  court  would  try  the  action  twice;  first 
of  all,  upon  the  action  of  the  farmer  ;  and,  secondly,  upon 
Ahe  action  of  the  dissatisfied  conti'ibutor  ;  is  that  what 
you  intend  ? — There  would  be  no  question  as  among 
the  owners  of  the  works  ;  the  board  would  meet  and 
decide  that  a  given  owner  was  to  pay  say  50/.,  and 
that  assessment  of  50/.  upon  that  given  owner  should 
be  made  by  Act  of  Parliament  conclusive  as  to  the 
amount,  and  if  he  refused  to  pay  they  should  have 
a  most  stringent  remedy  to  recover,  precisely  as  in 
the  case  of  a  railway  company  or  any  other  company 
making  a  call  upon  its  shareholders. 

13.051.  {Chairman.)  What  I  understand  you  to 
say  was  that  the  county  court,  or  the  court  which 
tried  the  case,  should  not  have  the  power  of  going 
into  the  merits  of  the  case  with  regard  to  contribution, 
but.should  simply  have  the  power  of  levying  a  sum  in 
case  a  manufacturer  refused  to  pay  his  own  contribu- 
tion to  the  damage  ? — In  no  case  could  there  be  a 
second  trial  of  the  same  question,  because  the  first 
question  would  be  whether  the  farmer  was  damaged 
or  not ;  that  would  be  tried  and  disposed  of  con- 
clusively. We  are  to  suppose  that  he  has  had  his 
money,  and  the  only  question  is  who  is  to  pay  that 
money ;  that  is  an  internal  question  amongst  the 
owners  ;  it  is  just  conceivable  that  there  might  be 
some  point  to  be  tried  among  them.  Why  should  it  not 
be  tried  ? 

13.052.  {Mr.  Steve7ison.)  You  would  give  tlie  board 
then  the  power  of  assessing  the  damage,  leaving  it 
upon  the  ownei's  to  make  up  the  amount  between 
them  ? — Yes. 

13.053.  Supposing  most  of  them  were  innocent,  and 
one  was  guilty,  the  board  would  in  that  case  lay  the 
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Mr.         whole  of  the  damage  upon  the  guilty  owner  ? — It 
F.  S.  Redly,    should  clearly  have  power  to  do  so. 
6  June  18" 7         13,054.  And  you  wonld  give  him  no  appeal  against 

 '    the  decision  of  the  board  ? — None  whatever,  except  in 

an  indirect  way,  that  he  might  perhaps  resist  the 
action  brought  for  the  amount;  but  I  do  not  think 
that  is  a  case  likely  to  arise  ;  if  it  did,  it  would  only 
be  adding  one  very  small  item  to  the  litigation  of  the 
country. 

13.055.  In  case  the  board  was  not  unanimous  in 
their  decision  as  to  which  was  the  guilty  one,  would 
you  decide  the  matter  by  the  majority  ? — I  suppose 
you  must;  majority  rules  in  most  things  in  this 
country. 

13.056.  How  would  you  arrange  the  voting  power 
of  the  combination  ? — That  again  is  a  matter  which 
would  require  consideration.  I  have  not  drawn  a 
Bill  upon  the  subject,  and  therefore  I  am  not  prepared 
to  deal  with  every  detail ;  there  are  points  which 
would  require  consideration.  I  think  there  would  be 
no  insuperable  difficulty  in  dealing  with  them. 

13.057.  In  a  order  to  carry  out  the  scheme  fully  it 
would  be  necessary  to  include  all  works  which  emitted 
any  noxious  vapours  which  could  do  damage  ? — That 
is  my  strong  impression,  and  I  think  that  would  be 
one  of  the  great  advantages  of  the  scheme. 

13.058.  Then  all  consumers  of  coal  would  neces- 
sarily come  under  it  ? — I  think  so,  more  or  less,  and 
sooner  or  later.  That  is  consumers  on  a  large  scale, 
not  for  domestic  consumption. 

13.059.  Such  things  as  collieries,  coke  ovens,  and 
gasworks  ? — I  should  say  so,  certainly  ;  that  would  be 
one  of  the  public  benefits  of  such  an  arrangement  ; 
all  works  which  are  now  exempt  from  control  would 
be  brought  more  or  less  under  control.  There  would 
be  great  facility  given  for  the  application  of  the 
principle  of  the  best  practicable  means. 

13.060.  Have  you  thought  of  the  working  of  a 
council  to  apportion  damages,  which  should  be  a 
lair  representation  of  all  these  different  classes  of 
manufacturers  ? — Yes,  I  contemplate  that. 

13.061.  If  the  damage  was  laid  against  the  alkali 
works,  would  you  allow  the  people  who  only  under- 
stood coke  ovens  to  have  a  say  upon  that  question  ?— 
Yes.  You  cannot  draw  a  very  fine  distinction,  I  think, 
in  the  matter  ;  you  must  take  it  rather  broadly.  If 
the  district  does  the  damage  those  within  it  must 
bear  the  burden  collectiveh^  The  source  of  the 
damage  might  vary  from  day  to  day.  A  farmer's 
wheat-crop  might  have  a  blast  one  day  from  the  alkali 
works,  and  another  day  from  the  copper  Avorks,  and 
the  two  combined  do  the  mischief.  At  least,  that  is 
the  way  it  strikes  me.  I  do  not  profess  to  know 
anything  practically  about  it. 

13.062.  Upon  what  evidence  would  you  rely  to 
enable  your  committee  to  apportion  the  damage 
between  the  alkali  works  and  the  copper  Avorks  ? — 
The  evidence  would  be  partly  what  was  notorious  in 
the  place,  and  partly  Avhat  was  ascertained  with 
regard  to  the  particular  damage  by  the  board  or 
council  of  the  body  of  owners.  They  must  look  into 
the  matter  and  inquire. 

13,063-4.  The  board  would  hear  witnesses  from  out- 
side,— the  farmer's  evidence  ? — They  must  take  such 
evidence  as  they  can  get.  They  would  be  very  much 
guided,  probably,  by  the  evidence  taken  upon  the  trial, 
or  before  the  arbitrator,  when  the  damages  were 
awarded  to  the  farmer. 

13.065.  I  think  you  stated  that  you  would  enal)le 
the  farmer  to  bring  his  action  against  any  one  owner  ? 
— I  should. 

13.066.  And  if  that  owner,  to  save  himself  trouble, 
and  the  amount  not  being  large,  would  rather  pay 
than  fight,  what  chance  would  he  have  of  getting  that 
money  back  from  other  manufacturers  ? — If  he  chooses 
to  pay,  I  think  he  must  take  the  consequences.  If  he 
likes  to  pay  without  having  resort  to  the  common 
purse,  his  own  purse  must  bear  the  loss. 

13.067.  Would  there  not  be  a  danger  of  that  class 
of  manufacturers  who  would  rather  pay  than  take  the 
trouble  of  contesting  actions,  being  made  victims 


more  than  other  persons  under  such  an  arrangement? 
— I  can  hardly  judge  how  far  that  would  be  the  case, 
but  my  suggestions  have  been  made  with  a  view  of 
enabling  the  farmer  to  get  his  compensation.  If  the 
farmer  gets  it,  that  is  an  end  of  the  question,  as  far  as 
my  scheme  is  concerned.  Perhaps  that  is  putting  it  a 
little  too  strongly  ;  but  if  the  farmer  gets  it,  and  the 
individual  owner  of  a  work  submits,  and  thereby 
admits  that  he  is  the  doer  of  the  mischief,  then  I  do 
not  see  that  any  one  has  any  ground  of  complaint. 

13.068.  Is  there  not  a  danger  that  the  class  of 
works  which  often  do  a  great  deal  of  damage,  namely, 
small  works  badly  conducted,  would  be  practically 
sheltered  under  such  an  arrangement  ? — No  ;  I  think 
they  would  be  gradually  brought  under  control  by  the 
influence  of  the  general  body.  It  is  to  be  hoped  so, 
and  expected  so. 

13.069.  Suppose  a  case  where  the  damage  was 
distinctly  traceable  to  one  particular  manufactory  ou 
account  of  the  wind  having  been  steadily  in  that 
direction  for  some  time  together,  and  the  efi'ects  being 
distinctly  traceable  as  coming  from  that  work,  would 
it  be  right  that  the  farmer  should  have  the  choice  in 
that  case  of  selecting  any  other  works  which  he 
thought  would  be  more  likely  to  pay,  and  bringing 
liis  action  against  them  ? — I  think  my  suggested 
arrangement  for  enabling  him  to  sue  any  one  is  some- 
what misunderstood.  It  would  be  merely  for  the 
purpose  of  having  a  nominal  defendant.  You  must  in 
a  court  of  law  have  a  plaintiff  and  a  defendant. 
Instead  of  his  suing  any  one  man,  let  him  be  confined, 
if  it  is  thought  fit,  to  his  suing  the  public  officer,  the 
secretary  or  chairman,  or  any  one  representing  the 
body  ;  it  does  not  matter  whom. 

13.070.  In  a  case  where  the  damage  was  not  what 
you  might  call  of  a  general  character,  but  was  dis- 
tinctly and  specifically  traceable  to  one  particular 
work  on  one  particular  day,  ought  he  to  be  allowed  to  go 
to  any  other  quarter  for  his  defendant  ? — I  have  con- 
sidered that  point.  The  proposed  Act  might  reserve 
to  the  farmer  the  right  to  sue  an  individual, — if  he 
has  a  clear  case  against  an  individual,  to  go  against 
him  as  the  owner  of  a  particular  work  ;  but,  on  the 
whole,  I  think  the  scheme  would  work  better  if  the 
right  of  suing  that  individual  exclusively  were  taken 
away,  and  the  farmer  were  obliged  to  proceed  against 
the  aggregate  body.  I  hope  it  is  clearly  understood 
that  the  defendant  in  such  a  case  would  be  merely 
nominally  on  the  record.  He  would  not  be  exposed 
to  any  special  injury  or  loss  whatever.  In  fact,  that 
is  clear  from  another  part  of  the  suggestion ;  namely, 
that  although  the  plaintiff,  the  farmer,  recovers 
damages  against  the  particular  defendant,  he  should 
be  allowed  to  take  out  execution  against  anyone  on 
the  list,  which  is  the  common  arrangement  Avhere 
powers  of  suing  bodies  of  this  description  are  given. 

13.071.  You  mean  that,  having  proved  that  manu- 
facturer A.  did  the  damage,  he  should  be  entitled  to 
his  execution  against  manufacturer  B.  ? — Yes,  if  B. 
is  within  the  district ;  that  is  the  whole  point  ;  then 
either  A.  or  B.  gets  all  but  his  own  proper  share  back 
from  the  whole  body.    It  could  not  work  otherwise. 

13.072.  But  if  it  could  be  proved  that  manufac- 
turer A.  did  the  damage,  why  shoidd  any  other  manu- 
facturer be  troubled  with  it  ? — Because  they  are  both 
within  the  district,  and  each  one  is  to  be  made  indi- 
vidually liable  to  the  farmer  for  collective  injury. 

13.073.  (^Chairman.)  In  such  a  case  the  facts  which 
enables  him  to  prove  the  case  would  be  just  as  well 
known  to  the  other  manufacturers  as  they  would  be 
to  him,  I  suppose  ? — Yes. 

13.074.  {Mr.  Steve7ison.)  How  are  the  other  manu- 
facturers to  know  the  facts  ? — The  evidence  would  be 
on  record  ;  the  evidence  of  the  witnesses  would  be 
taken  down,  or  be  in  affidavits.  There  would  be  no 
practical  difficulty. 

13.075.  And  that  evidence  so  taken  down  is  to  be 
used  a  second  time  before  the  committee  of  manu- 
facturers for  them  to  act  upon  ? — Jt  would  not  he 
strictly  evidence  in  the  second  case,  in  the  legal  sense 
of  the  term.  They  would  meet  as  a  board  of  directors 
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of  a  railway  company  do ;  they  would  act  upon  reports 
and  letters,  and  on  their  personal  knowledge  and 
general  means  of  information. 

13.076.  Does  not  your  analogy  go  rather  far  beyond 
the  case  of  a  board  of  directors  dealing  with  the  share- 
holders of  one  company.  Your  idea  is  that  different 
owners,  and  works  of  different  character  and  circum- 
stances, should  be  put  in  the  same  position  to  each 
other  as  one  shareholder  of  a  railway  company  to 
another  shareholder  of  the  same  company  ? — Tliere 
are  great  differences,  but  I  only  mentioned  that  as  an 
instance.  If  you  like  to  take  the  town  council  of  a 
municipal  corporation,  they  do  not  hear  evidence  in 
the  strict  legal  sense,  but  they  find  certainly  abundant 
means  of  getting  information  upon  which  to  act. 

13.077.  They  assess  the  rates  equally  according  to 
the  principles  laid  down  by  law  amongst  all  the 
burgesses  ? — I  am  not  referring  to  their  assessing  the 
rates,  but  to  cases  in  which  they  have  to  exercise 
discretion  of  a  g-wa^j  judicial  nature, — where  they  have 
to  act  upon  the  information  and  reports  of  the  sur- 
veyor or  the  town  clerk. 

13.078.  That  is  to  say,  this  council  of  manufac- 
turers would  be  to  the  whole  body  of  manufacturers 
in  the  same  relation  that  a  town  council  bears  to  the 
whole  borough  ? — Yes. 

13.079.  I  presume  you  would  confine  the  claim  to 
annual  damage  to  the  crops  ? — I  do  not  think  it  would 
be  expedient  in  terras  so  to  confine  it ;  if  the  damage 
is  recurrent  I  do  not  see  how  it  differs  whether  it 
recurs  annually  or  at  larger  intervals. 

13.080.  Would  you  allow  a  landowner  to  sue  this 
collective  body  of  manufacturers  for  damage  which 
had  been  done  many  years  before,  say  for  the  de- 
struction of  hedges,  which  have  disappeared  altogether 
in  some  parts  of  the  country  ? — No ;  as  at  present 
advised,  I  should  say  that  the  Act  should  not  be 
reti'oactive  in  that  sense. 

13.081.  You  have  had  annual  crops  in  your  mind, 
I  presume^  during  the  evidence  you  have  given  ? — I 
have.  It  occurred  to  me,  I  may  say,  looking  at  the 
evidence,  that  it  would  be  expedient  in  the  interest 
of  the  manufacturers  that  they  should  have  the  power 
of  removing  dead  fences  and  other  things  which  are 
marks  of  old  damage  ;  for  instance,  if  a  farmer  re- 
covers compensation  for  a  quickset  hedge  being 
destroyed,  I  think  this  body  of  manufacturers  ought 
to  have  the  right  to  go  on  his  land,  by  their  officer, 
and  remove  it,  and  put  up  some  proper  fence  in  its 
stead,  so  that  it  should  not  appear  against  them  in 
future  years  in  evidence. 

13.082.  If  you  go  beyond  annual  damage  I  would 
ask  another  question,  which  I  would  not  ask  you  if 
you  did  not  confine  the  compensation  to  annual 
damage  ? — I  would  not  confine  it  to  annual  damage 
in  the  Act  of  Parliament. 

13.083.  If  you  bring  the  manufacturers  under 
annual  contribution  for  damage,  would  you  not  take 
into  account  the  increased  value  of  the  land  due  to 
the  presence  of  the  works  on  the  estates  of  the  land- 
owners ? — I  Avould  leave  the  ascertainment  of  the 
amount  of  compensation  to  be  paid  to  any  given  plain- 
tiff to  the  general  course  of  law.  There  is  nothing  in 
what  I  have  stated  that  would  involve  any  alteration 
of  the  law  in  that  respect. 

13.084.  That  is  to  say,  you  would  make  the  aggi'e- 
gate  body  of  manufacturers  liable  for  retrospective 
damages? — I  do  not  think  the  working  of  the  scheme 
should  be  confined  to  annual  damage  in  the  sense  of 
its  being  applied  merely  to  crops  of  wheat,  for  instance. 
I  do  not  see  why  it  should  not  apply  to  trees  and 
other  objects  ;  but  I  do  not  think  it  should  be  applied 
at  once,  or  perhaps  at  all,  to  damage  done  before  the 
passing  of  the  Act,  or,  rather,  before  the  constitution 
of  the  district  under  the  Act. 

13.085.  {Prnfcssor  Abel.)  But  what  are  your  views 
with  respect  to  the  functions  of  the  Government 
inspector  in  connection  with  the  course  of  procedure 
you  propose,  both  with  respect  to  the  formation  of 
districts,  and  with  regard  to  the  carrying  out  of  the 
course  you  have  described  ? — The  Government  in- 
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spector  scarcely  comes  in  at  all  at  any  point,  except  Mr. 

as  regards  the  formation  of  the  district,  and  as  lending    ^-  ^- 

his  assistance  to  the  manufacturers  to  apportion  the    ^  June  1877 

damage  among  themselves  if  they  choose  to  employ   ' 

his  services,  and  also  in  taking  care  to  see  that  there 
is  a  proper  list  of  owners  kept  up  and  filed  duly  at 
the  office  of  the  clerk  of  the  peace  or  some  other 
public  office. 

13.086.  You  would  not  propose  a  reference  to  him 
in  the  first  instance,  either  on  the  one  side  or  the 
other,  in  case  of  complaint  ? — Not  at  all. 

13.087.  As  a  matter  of  fact,  if  it  were  fully  carried 
out,  you  would  consider  the  inspector's  work  would 
be  very  much  lightened  by  such  an  arrangement ; 
at  any  rate  it  would  be  limited  to  certain  more 
definite  duties  than  he  has  at  present  ? — I  do  not  quite 
see  that  it  would  verj^  much  affect  his  duties;  he 
would  still  have  to  watch  the  works  with  regard  to 
the  quantity  of  vapour  escaping ;  and  that  is,  as 
I  understand,  his  main  duty.  It  would  not  at  all 
interfere  with  his  action  with  regard  to  prosecutions. 

13.088.  But  it  might  interfere  considerably  with 
his  connection  with  the  works  as  an  outside  adviser, 
inasmuch  as  you  suggest  that  the  manufacturers  as 
distinct  bodies  should  advise  each  other,  and  should 
compel  each  other  to  carry  out  the  terms  of  the  Act  ? 
— I  do  not  think  it  would  at  all  be  imposed  upon 
them  as  a  duty  ;  if  they  chose  to  advise  one  another, 
they  might ;  their  only  legal  duty  would  be  to  make 
one  another  pay. 

13.089.  Then  it  would  amount  to  endeavouring  to 
enforce  among  one  another  certain  regulations  ? — 
Yes,  in  an  indirect  way,  and  that  would  be  a  very 
good  operation. 

13.090.  And  that  would  be  an  operation  which 
would,  as  a  matter  of  course,  lighten  the  work  of  the 
inspector  considerably,  if  it  were  effective  ? — In  an 
indirect  way,  it  might. 

13.091.  {Professor  Roscoe.)  I  think  your  proposal 
does  not  simplify  actions  for  damage  as  regards  cost 
or  otherwise  ? — The  sole  object  of  it  is  to  enable  an 
occupier  to  recover  compensation  without  difficulty 
from  a  group  of  owners. 

13.092.  But  it  would  not  render  less  costly  the 
ordinary  legal  processes  which  are  at  present  at 
work  ? — Not  directly ;  it  is  not  aimed  at  any  such 
object,  but  it  would  indirectly  shorten  trials  and  make 
them  less  expensive  by  lessening  the  number  of 
witnesses,  inasmuch  as  the  defendant  would  not  have 
such  an  interest  in  exculpating  himself  as  he  now  has. 

13.093.  So  far,  at  least,  as  groups  of  works  are 
concerned,  but  as  regards  single  Avorks  the  course  of 
action  would  not  be  in  any  way  altered  by  your 
proposal  ? — Not  in  any  way. 

13.094.  Would  it  be  advisable  that  some  simplifica- 
tion of  the  law  should  be  made  to  assist  cases  in  which 
the  damage  was  done  by  a  single  manufacturer.  We 
have  heard  much  evidence  on  the  difficulty  which 
farmers  and  others  have  in  obtaining  compensation 
from  the  court,  on  account  of  the  great  expense 
attendant  on  such  proceedings  ? — I  do  not  think  that 
there  is  any  sufficient  ground  for  altering  the  general 
law  with  regard  to  this  matter  in  the  case  of  a  single 
work. 

13.095.  (Professor  Willinmsoii.)  I  understand  that 
you  think  it  desirable  that  there  should  be  compulsory 
organization  amongst  manufacturers  for  the  purpose 
of  defence,  so  that  if  a  group  of  manufacturers  are 
believed  by  a  neighbouring  former  to  injure  his  crops, 
he  should  sue,  not  an  individual,  but  this  powerful 
group  of  men  ? — Yes. 

13.096.  And  your  object  is  to  facilitate  recovering 
damages  for  injury  done  ? — Yes. 

13.097.  Do  you  think  it  would  be  more  easy  to 
recover  against  a  powerful  and  wealthy  group  of  men 
than  to  recover  damages  against  a  single  manufac- 
turer ? — I  think,  by  the  arrangement  proposed,  it 
would  be  as  easy. 

13.098.  Against  a  group  of  men  who  have  systema- 
tically made  the  best  arrangements  which  can  be 
devised  for  defending  themselves  against  such  actions  ? 
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Mr.  — The  alternative  is,  whethei'  a  man  is  to  be  able  to 
F.  S.  Reilly. 

recover  his  compensation  at  all  satisfactorily  or  not. 
fune"7877  present  assumption  is,  and  I  believe  it  has  been 

'  "'^^  ■  proved  before  this  Commission,  that  the  arrangements 
of  the  \siw  are  not  sufficient  to  enable  a  man  fairly  to 
recover  his  compensation  when  the  damage  comes 
from  a  group  of  Avorks ;  and  the  whole  scheme  of  my 
suggestion  is  framed  with  the  view  of  enabling  him 
to  do  so. 

13.099.  Do  you  conceive,  supposing  I  have  sus- 
tained some  real  injviry,  that  I  am  more  likely  to 
obtain  damages  from  that  group  than  if  my  proceed- 
ings were  directed  against  some  individual  of  the 
group,  that  individual  not  being  supported  by  the  rest 
as  in  your  scheme  ? — Their  support  is  not  material  at 
all,  in  my  opinion ;  it  would  under  this  arrangement 
be  quite  unimportant ;  the  farmer  would  prove  his 
case,  and  would  then  get  his  damages  as  effectually  as 
if  there  were  only  one  person  concerned. 

13.100.  But  it  is  a  matter  of  some  importance  that 
we  should  consider  the  working  of  such  a  system 
as  you  suggest,  compared  to  the  working  of  such 
arrangements  as  now  exist.  I  conceive  that  is  the 
proposition.  Now,  as  I  understand  it,  there  would  be 
a  compulsoi'y  organization  among  manufacturers,  who 
would  make  such  arrangements  as  they  were  advised 
woidd  be  most  effectual  for  defending  their  interests, 
that  is,  for  defending  themselves  against  liability  to 
pay  fines  when  they  are  sued  by  the  surrounding 
farmers ;  that  is  what  I  understood  you  would  pro- 
pose ? — That  is  not  the  object  ;  it  might  naturally 
lead  to  that. 

13.101.  You  would  compel  them  to  work  together  ; 
and  if  they  worked  together,  no  doubt  they  would 
work  together  as  effectually  as  possible ;  that  is  to  say, 
if  all  had  to  pay  when  one  was  convicted,  all  would 
try  to  co-operate  in  the  defence  ? — But  if  that  is  a 
thoroughly  sound  view  of  the  result,  that  may  be 
taken  as  a  set-off ;  that  is  to  say,  it  tends  to  show 
that  the  scheme  is  not  unfair  to  the  manufacturers. 
If  it  confers  a  benefit  upon  the  landowners  in  other 
respects,  in  that  respect  it  is  a  benefit  to  the  manu- 
facturers. 

13.102.  Then,  I  presume,  your  suggestion  is  made 
with  a  view  to  doing  what  can  fairly  be  done  to 
diminish  the  amount  of  nuisance  ;  that  if  people  com- 
mit an  unnecessary  nuisance  they  should  be  as  certain 
as  possible  to  incur  some  penalty,  but  not  that  that 
penalty  should  be  inflicted  so  as  to  give  the  utmost 
encouragement  for  improving  their  process ;  is  not 
that  so  ? — But  I  do  not  look  upon  it  in  the  light  of 
a  penalty.  Both  manufacturers  and  farmers  must 
live,  and  they  must  live  together  ;  and  all  that  is 
required  is  that  if  a  manufacturer  injures  a  farmer 
he  should  pay  for  it,  and  if  a  group  of  manufacturers 
injure  a  farmer  they  should  pay  for  it. 

13.103.  It  is  to  facilitate  the  attainment  of  that 
object  that  you  would  suggest  this  particular  mode 
of  working  ? — But  not  with  a  view  directly  to  alter 
the  condition  of  things  in  the  works  themselves. 

13.104.  Do  you  not  consider  it  desirable  to  induce 
manufacturers  to  adopt  such  processes  as  will  jjrevent 
the  chance  of  noxious  vapours  escaping  ? — I  think  it 
is  most  desirable  in  the  public  interest,  and  I  think 
such  a  plan  as  this  would  tend  strongly  in  that  direc- 
tion, indirectly. 

13.105.  Have  you  any  reason  to  believe  that  the 
manufacturers  would  willingly  accept  that  position  of 
mutual  responsibility  and  mutual  supervision  which 
would  be  involved  in  that  scheme  as  I  understand  it  ? 
— I  am  not  acquainted  with  the  views  of  manufac- 
turers upon  that  subject,  or  indeed  upon  any  other, 
and  probably  there  would  be  found,  as  in  most  classes, 
a  difference  of  opinion  ;  but  I  see  in  the  evidence 
certain  indications  of  willingness  on  the  part  of 
manufacturers  to  come  under  such  a  system ;  and  I 
think  that,  whether  they  wish  it  or  not,  one  object  of 
a  Commission  of  this  kind  is  to  say  whether  it  is  fair 
or  not,  and  it  is  then  for  Parliament  to  determine 
whether  it  is  fair  or  not.  If  it  is  not  fair,  I  am  quite 
certain  that  it  will  not  be  passed  into  an  Act. 


13.106.  There  have  been  cases  in  which,  as  in 
Ireland,  where  a  community  protected  any  malefactors, 
it  was  desirable  to  make  the  whole  community  re- 
sponsible, so  as  to  facilitate  the  putting  down  of 
agrarian  outrages  ;  but  whether  it  is  likely  such  a 
system  would  commend  itself  to  the  sense  of  justice 
of  the  lawgivers,  is  a  point  they  would  consider 
carefully  ? — I  think  the  whole  thing  would  be  very 
just.  The  analogy  is  rather  to  the  ancient  system  of 
frankpledge  than  to  that  just  referred  to.  The  manu- 
facturers would,  more  or  less,  give  security  for  one 
another's  good  conduct  ;  and  it  is  perfectly  fair  that 
they  should.  They  are  doing  a  collective  mischief, 
and  it  is  fair  that  they  should  be  subject  to  a  collec- 
tive liability.  There  is  one  instance  where  mischief 
is  not  only  collective,  but  apparently  incapable  of 
being  individualised  even  by  the  inspectors ;  that  is, 
from  deposit  of  waste  heaps.  Dr.  Angus  Smith  states 
in  effect  that  manufacturers  throw  the  waste  indis- 
criminately into  heaps,  and  that  he  is  unable  to 
distinguish  so  as  to  complain  of  any  one  man. 

13.107.  You  are  quite  aware  that  amongst  manu- 
facturers there  are  very  great  differences  with  regard 
to  the  efficiency  with  which  appliances  are  adopted  to 
prevent  the  escape  of  fumes ;  that  whereas  some 
manufacturers  go  to  great  expense  to  prevent  the 
escape  of  fumes,  others  save  that  expense,  and  run 
great  risk  of  large  escapes  ? — Yes. 

13.108.  You  think  they  can  be  treated  alike,  leaving 
it  to  them  to  fight  it  out  ? — Certainly. 

13.109.  (^Chairman.)  Have  you  any  further  sug- 
gestions to  make  to  the  Commission  ? — I  wish  to  say, 
with  regard  to  the  extent  of  the  districts,  which 
might  be  called,  perhaps,  "  noxious  works  districts," 
that  they  would  necessarily  vary  in  size  very  much. 
There  might  be  a  considerable  town  in  one  district, 
and  there  might  be  two  or  three,  or  four  or  five 
works  only  in  another,  but  I  do  not  think  in  any 
case  such  a  scheme  would  be  applicable  to  a  large 
manufacturing  town. 

13.110.  {Professor  Williamson.^  Such  a  scheme 
would  not  be  applicable  to  a  very  extensive  place  like 
Manchester  ? — I  think  such  places  must  be  left  out  of 
consideration. 

13.111.  But  rather  to  a  place  like  St.  Helen's  or 
Widnes,  which  is  a  group  or  centre  ? — Yes  ;  or  a 
district  might  comprise  some  of  those  groups  of  works 
of  which  I  read  on  the  banks  of  the  Thames.  There 
might  be  two  or  three  districts  there ;  though  the 
manufactories  might  be  close  together,  stili  they  might 
be  naturally  divisible  into  groups.  The  district 
should  be  adapted  exactly  to  the  I'equirements  of  each 
case. 

13.112.  There  is  another  point  upon  Avhich  I  wish 
to  ask  your  opinion,  which  has  probably  engaged  your 
attention.  You  are  aware  that  it  has  become  com- 
mon to  build  very  high  chimney  stacks  with  a  view 
of  carrying  noxious  gases  a  considerable  height  in  the 
atmosphere,  so  that  by  the  time  that  they  get  down 
to  the  surface  of  the  ground  they  may  be  compara- 
tively innocuous,  or  less  noxious  than  they  would 
otherwise  have  been.  Now  the  same  difference  arises 
in  this  other  case.  Supposing  we  had  10  factoi'ies 
disseminated  through  a  district  at  certain  distances  from 
each  other, and  that  in  the  other  case  we  had  10  factories 
all  concentrated,  of  course  there  would  be  a  very 
great  difference  in  the  concentration  of  fumes,  every 
thing  else  being  equal.  Now,  if  there  be  a  gain  to 
the  surrounding  community  in  the  gases  being  evolved 
in  as  diluted  a  state  as  possible,  is  not  that  a  reason 
for  encouraging  the  spread  of  factories  throughout 
the  country,  and  for  discouraging  the  concentration 
of  them  into  special  localities  ? — Yes,  but  the  causes 
operating  in  the  selection  of  sites  for  manufactories 
must  be  independent  of  questions  of  this  kind.  I 
do  not  think  that  any  plan  such  as  I  have  suggested 
would  greatly  affect  the  selection  of  sites.  TJiat,  I 
understand,  is  the  point  which  you  are  putting  to  me. 

13.113.  I  did  not  intend  my  question  to  be  in 
relation  to  that  point,  but  quite  inde25endent  of  it.-  In 
the  interest  of  the  community,  quite  apart  from  the 
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plan  which  you  have  suggested  in  order  to  render 
the  inevitable  quantity  of  noxious  vapour  as  little 
noxious  as  possible,  1  would  ask  you  whether  you 
would  not  encourage  the  number  of  manufactories 
being  disseminated  as  widely  as  possible,  that  is  to 


say,  as  far  from  each  other  throughout  the  country,  ^^r- . 

instead  of  being  concentrated  in  particular  districts  ?  ^'  ^' 

— That,  I  venture  to  think,  is  scarcely  a  question  for  g  June  1877 

a  lawyer  to  answer.   ' 


The  witness  withdrew. 


13.114.  {Chairman.)  You  are 
Local  Government  Board  ? — I  am. 

13.115.  And  have  been  in  that  office  a  great  number 
of  years,  I  believe  ? — Yes,  I  have  been  there  for  some 
years.  I  was  an  inspector  for  some  time,  and  I  have 
been  secretary  five  or  six  years. 

13.116.  You  are  well  acquainted  with  the  progress 
of  the  sanitary  law  so  far  as  the  protection  of  public 
health  and  comfort  is  concerned  ? — Yes,  so  far  as 
these  trades  are  included  in  the  Sanitary  Acts. 

13.117.  Will  you  be  good  enough  to  state  what  the 
progress  of  legislation  with  regard  to  those  trades  has 
been  ? — The  first  provision  with  regard  to  noxious 
trades  was  contained  in  the  Public  Health  Act  of 
1848.  Section  64  of  that  Act  provided  "  That  the 
"  business  of  a  blood-boiler  bone-boiler  fellmonger 
"  slaughterer  of  cattle  horses  or  animals  of  any 
"  description  soap-boiler  tallow-melter  tripe-boiler 
"  or  other  noxious  or  offensive  business  trade  or 
"  manufacture,  shall  not  be  newly  established  in  any 
"  building  or  place  after  this  Act  is  applied  to  the 
"  district  in  which  such  building  or  place  is  situate, 
"  without  the  consent  of  the  local  board  of  health," — 
that  was  the  local  board  of  health  of  the  particular 
locality, — "  unless  the  general  board  shall  otherwise 
"  direct  ;" — the  "  general  board "  there  means  the 
central  authority  ; — "  and  whosoever  offends  against 
"  this  enactment  shall  be  liable  for  each  off"ence  to  a 
"  penalty  of  fifty  pounds,  and  a  further  penalty  of 
"  forty  shillings  for  each  day  during  which  the  offence 
"  is  continued." 

13.118.  Was  that  clause  acted  upon? — I  am  not 
aware  to  what  extent  it  was  acted  upon. 

13.119.  Are  you  aware  whether  it  was  at  all  acted 
upon  with  regard  to  the  powers  given  to  the  central 
board  to  overrule  the  action  of  the  local  board  ? — I 
am  not  aware  of  any  case  in  which  the  general  board 
did  overrule  the  action  of  the  local  board.  Then 
there  is  the  further  provision,  "  and  the  said  local 
"  board  may  from  time  to  time  make  such  byelaws 
"  with  respect  to  any  such  businesses  so  newly  esta- 
"  blished  as  they  may  think  necessai'y  and  proper  in 
"  order  to  prevent  or  diminish  the  noxious  or 
"  injurious  effects  thereof." 

13.120.  Has  that  portion  of  the  laAV  been  acted 
upon  ? — Byelaws  have  been  made,  I  think,  in  some 
instances,  but  not  universally.  Byelaws  have  been 
made,  for  instance,  with  regard  to  slaughter-houses ; 
but,  as  regards  some  of  the  other  trades,  byelaws  have 
not  been  made  at  all,  I  think.  I  should  state  with 
regard  to  this  section,  that  that  portion  of  it  which 
provided  that  the  direction  of  the  general  board  might 
override  the  consent  of  the  local  authority  was  re- 
pealed by  the  Local  Government  Act  of  1858.  At 
that  time  the  old  General  Board  of  Health  was 
abolished,  and  certain  powers  of  the  general  board 
were  then  transferred  to  the  Secretary  of  State,  but  a 
number  of  the  powers  which  attached  to  the  central 
authority  were  not  transferred  at  all,  but  became 
extinguished;  so  that  under  this  clause  (indeed  such 
is  the  law  at  the  present  time)  the  local  authority 
may  positively  forbid  the  establishment  of  any  one  of 
these  trades  within  its  own  locality, 

13.121.  That  is  the  existing  state  of  the  hnv  ?  — 
The  Pulilic  Health  Act  of  1848  is  repealed,  but  that 
clause  is  substantially  re-enacted  by  the  Public  Health 
Act  of  1875.  The  next  provision  was  contained  in 
the  Nuisances  Removal  Act  of  1855,  of  which  section 
27  is  to  this  effect :  "  If  any  candle-house,  melting- 
*'  house,  inelting-place,  or  soap-house,  or  any  slaughter- 
"  house,  or  any  building  or  place  for  boiling  offal  or 
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"  blood,  or  for  boiling,  burning,  or  crushing  bones, 
"  or  any  manufactory,  building,  or  place  used  for  any 
"  trade,  business,  process,  or  manufactui'e  causing 
"  effluvia,  be  at  any  time  certified  to  the  local  autho- 
"  rity  by  any  medical  officer,  or  any  two  legally 
"  qualified  medical  practitioners,  or  a  requisition  in 
"  writing  under  the  hands  of  any  ten  inhabitants  of 
"  the  place,  to  be  a  nuisance  or  injurious  to  the  health 
"  of  the  inhabitants  of  the  neighbourhood,  the  local 
"  authority  shall  direct  complaint  to  be  made  before 
"  any  justice,  who  may  summon  before  any  two  justices 
"  in  petty  sessions  assembled  at  their  usual  place  of 
"  meeting  the  person  by  or  in  whose  behalf  the  work 
"  so  complained  of  is  carried  on  ;  and  such  justices 
"  shall  inquire  into  such  complaint,  and  if  it  shall 
"  appear  to  such  justices  that  the  trade  or  business 
"  carried  on  by  the  person  complained  against  is  a 
"  nuisance,  or  causes  any  effluvia  injurious  to  the 
"  health  of  the  inhabitants  of  the  neighbourhood,  and 
"  that  such  person  shall  not  have  used  the  best 
"  practicable  means  for  abating  such  nuisance  or 
"  preventing  or  counteracting  such  effluvia,  the 
"  person  so  off'ending  (being  the  owner  or  occupier 
"  of  the  premises,  or  being  a  foreman  or  other  person 
"  employed  by  such  owner  or  occupier,)  shall,  upon 
"  a  summary  conviction  for  such  offence  forfeit  and 
"  pay  a  sum  of  not  more  than  five  pounds  nor  less 
"  than  forty  shillings,  and  upon  a  second  conviction 
"  for  such  offence  the  sum  of  ten  pounds,  and  for 
"  each  subsequent  conviction  a  sum  double  the 
"  amount  of  the  penalty  imposed  for  the  last  precechng 
"  conviction,  but  the  highest  amount  of  such  penalty 
"  shall  not  in  any  case  exceed  the  sum  of  two 
"  hundred  pounds  :  Provided  always,  that  the  justices 
"  may  suspend  their  final  determination  in  any  such 
"  case,  upon  condition  that  the  person  so  complained 
'•'  against  shall  undertake  to  adopt,  within  a  reason- 
"  able  time,  such  means  as  the  said  justices  shall 
"  judge  to  be  practicable  and  order  to  be  carried  into 
"  effect  for  abating  such  nuisance,  or  mitigating  or 
"  preventing  the  injurious  effects  of  such  effluvia,  or 
"  shall  give  notice  of  appeal  in  the  manner  provided 
"  by  this  Act,  and  shall  enter  into  recognizances  to 
"  try  such  appeal,  and  such  appeal  accordingly : 
"  Provided  always,  that  the  provisions  herein-before 
"  contained  shall  not  extend  or  be  applicable  to  any 
"  place  without  the  limits  of  any  city,  town,  or 
"  populous  district." 

13.122.  Those  were  trades,  and  not,  broadly  speak- 
ing, manufactures  ? — Those  were  trades,  except  that 
in  the  latter  section  you  will  observe  tliese  very  wide 
words,  "or  any  manufixctory,  building,  or  place  used 
"  for  any  trade,  business,  process,  or  manufacture 
"  causing  effluvia." 

13.123.  Have  those  words  been  held  to  include 
manufectures  of  all  descriptions  causing  effluvia? — • 
There  has  been  no  judicial  decision  upon  this  section. 

13.124.  Is  there  anything  that  would  exclude,  for 
instance,  an  alkali  work  under  that  section  ? — You 
will  observe  that  in  the  latter  part  of  the  section  the 
words  used  are  "or  causes  any  effluvia  injurious  to 
"  the  health  of  the  inhabitants  of  the  neighbourhood." 
There  comes  in  that  provision,  but,  as  I  stated  before, 
there  has  been  no  judicial  decision  upon  this  clause. 
But  as  regards  a  provision  in  the  Nuisances  Removal 
Act  of  1855  which  contains  the  words  "  nuisance  or 
injurious  to  health,"  there  was  a  judicial  decision 
with  regard  to  an  alleged  nuisance  arising  from  the 
dropping  of  water  from  a  railway  bridge,  and  it  was 
held  that  health  must  be  to  some  extent  a  considera- 
tion. 
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Mr.  J.  13,125.  in  all  those  cases  would  mere  offensiveness 

Lcimbert,  C.B.  without  injury  to  health  be  sufficient  to  justify  the 

„  ^  operation  of  the  clause? — T  think  you  must  show  that 
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  health  in  some  way,  m  a  more  or  less  degree,  is 

affected.  I  should  add  that,  with  regard  to  the  pro- 
cedure under  the  Nuisances  Removal  Act  of  1855, 
there  was  a  provision  that  if  the  person  complained  of 
before  the  justices  objected  to  having  the  matter 
determined  by  them,  it  was  competent  for  him  to 
carry  the  case  into  a  superior  court  without  allowing 
the  justices  to  decide  it.  That  Avas  the  state  of  the 
law  up  to  the  time  of  the  passing  of  the  Public  Health 
Act  of  1875. 

13.126.  Did  the  Public  Health  Act  of  1875  make 
any  alteration  with  regard  to  these  matters  ? — Yes, 
the  Public  Health  Act  did  make  some  alterations. 

13.127.  When  were  the  Sanitary  Commission 
appointed  ?— In  1868  or  1869,1  think.  Before  the 
passing  of  the  Public  Health  Act  of  1875,  it  was 
made  a  subject  of  complaint  that  when  proceedings 
were  taken  for  nuisances  under  the  Nuisances  Removal 
Act  of  1855,  Avealthy  persons  who  objected  to  have 
the  case  tried  before  the  magistrates  entered  into 
recognizances,  and  threatened  to  have  the  case  carried 
before  a  superior  covirt.  In  that  case  the  suitors 
were  deprived  of  having  the  case  heard  in  their  own 
neighbourhood  and  at  a  small  cost;  and  when  the 
Public  Health  Act  of  1875  was  introduced  that  clause 
was  omitted ;  so  that,  although  there  is  an  appeal  to 
the  sessions,  the  wealthy  manufacturer  has  no  longer 
the  power  of  objecting  to  having  his  case  tried  before 
the  magistrates. 

13.128.  Do  you  know  whether  there  was  any 
objection  to  having  one  universal  law  applicable  to 
all  offensive  businesses  ? — The  Sanitary  Commissioners 
recommended  that  any  noxious  trade  or  business 
should  be  liable  to  proceedings  so  as  to  insure  the 
best  practicable  and  available  means,  and  that  it 
should  not  be  necessary  to  prove  effluvia,  if  it  were 
otherwise  proved  to  be  a  nuisance  or  injurious  to 
health,  and  they  further  recommended  that  the  onus 
of  proving  that  the  best  means  had  been  used  should 
rest  on  the  party  complained  of. 

13.129.  Have  not  the  judges  held  that  the  words 
"  nuisance  or  injurious  to  health"  must  mean  a 
nuisance  which  was  injurious  to  health,  in  spite  of 
the  grammatical  construction  ? — As  I  have  previously 
stated,  the  only  case  we  have  had  has  been  the  railway 
case  which  I  mentioned,  and  the  court  held  that  that 
could  not  clearly  be  considered  a  case  coming  within 
the  purview  of  the  Sanitary  Act.  The  decision  is 
very  vague,  and  it  is  not  at  all  clear  that  if  it  could 
be  shown  that  if  health  entered  even  slightly  as  an 
ingredient  into  any  case  they  would  not  have  juris- 
diction. 

13.130.  What  was  the  general  object  of  this  legis- 
lation ? — The  general  object  was  to  protect  the  public 
health,  unquestionably.  The  Act  of  1875  introduced 
one  or  two  important  changes. 

13.131.  There  is  no  protection  against  effluvia, 
which,  though  not  injurious  to  public  health,  might 
make  life  very  disagreeable  if  not  intolerable  ? — As 
these  enactments  are  commonly  undeistood  there  is  no 
such  provision.  Tlie  Act  of  1875  introduced  an 
important  change  with  regard  to  proceedings  for  the 
abatement  of  nuisances  of  this  kind ;  for  whereas 
before  the  passing  of  that  Act  the  local  authority 
could  only  proceed  against  an  offensive  trade  in  its 
own  district,  under  the  Act  of  1875  they  are  enabled 
to  proceed  against  a  nuisance  arising  out  of  their  own 
district,  provided  the  nuisance  occasioned  by  it  was 
felt  within  their  own  district ;  that  was  an  important 
change.  I  ought  also  to  say  that  nnder  the  Act  of 
1855  it  was  the  duty  of  the  sanitary  authority  to 
enforce  the  provisions  of  the  law  if  they  have  a 
certificate  from  the  medical  oflRcer  of  health,  or  of  two 
medical  practitioners  or  ten  inhabitants  of  the  place; 
and  the  Public  Health  Act  of  1875  enables  any  10 
inhabitants  of  the  place  to  certify  in  like  manner. 
The  same  Act  also  contains  a  provision  that  if  the 
sanitary  authority  should  refuse  to  discharge  its  duty, 


it  is  competent  for  the  central  authority,  the  Local 
Government  Board,  after  inquiry,  to  appoint  a  person 
to  discharge  the  duty  for  them ;  so  that  now  as  regards 
these  nuisances  arising  from  offensive  trades  in  their 
own  district,  if  the  sanitary  authority  failed  to  dis- 
charge their  duty  after  such  representation  as  I  have 
described  has  been  made  to  them,  the  Local  Govern- 
ment Board  may  apjwint  a  person  to  do  the  duty  for 
them.  And  in  like  manner,  if  the  nuisance  arises  out 
of  their  district  but  extends  to  their  district,  if  they 
refused  to  do  their  duty,  the  Local  Government  Board 
may  appoint  a  person  to  discharge  the  duty. 

13,132-3.  In  your  opinion,  would  this  law,  so  far  as 
the  protection  of  health  goes,  apply  to  such  works  as 
those  which  are  the  subject  of  inquiry  before  the 
present  Commission  ? — I  am  not  prepared  lo  say  that 
there  may  not  be  exceptional  trades  which  require 
exceptional  legislation  ;  but  if  there  is  a  general  law 
as  regards  offensive  trades,  I  do  not  see  why  the 
general  law  should  not  be  adapted  to  all  of  them. 

13.134.  In  this  case,  unless  injury  to  health  were 
proved,  the  local  authorities  would  be  powerless  to 
act  ? — Yes,  at  present  unless  some  injury  were  proved, 
they  would. 

13.135.  A  whole  town  might  be  pervaded  by 
offensive  smoke  not  being  coal  smoke,  and  breathing 
rendered  very  difficult  and  disagreealsle,  and  people 
placed  under  the  necessity  of  closing  their  Avindows. 
and  yet  under  that  Act  there  Avould  be  no  power  in 
the  local  authority  to  protect  the  inhabitants  from 
such  disagreeable  visitations? — Quite  so,  from  smoke 
not  being  coal  smoke,  because  under  the  Public 
Health  Act  there  are  means  of  dealing  with  the  coal 
smoke  nuisance. 

13.136.  The  Alkali  Acts  were  Acts  passed  rather 
for  the  protection  of  property  than  with  any  other 
object,  were  they  not  ? — Yes.  Then  there  is  another 
provision  in  the  Public  Health  Act  of  1875,  which 
it  is  perhaps  important  that  I  should  mention  to  the 
Commission  ;  and  it  is  this,  that  the  Local  Government 
Board  are  empowered  by  a  section  in  that  Act  to 
confer  upon  any  rural  authority  any  urban  poAver 
possessed  by  an  urban  authority,  so  that  it  is  com- 
petent for  the  Local  Government  Board  to  confer 
upon  a  rural  authority  the  jrowers  conferred  under 
those  clauses  in  regard  to  noxious  trades. 

13.137.  Supposing  that  the  alkali  trade  were 
assumed  to  be  a  noxious  trade,  the  urban  authority 
would  haA^e  under  the  existing  law  the  power  of 
preventing  its  establishment  Avithin  their  limits  ;  and 
in  case  of  the  proposed  establishment  of  such  works 
Avithin  the  limits  of  a  rural  district,  the  Local  Govern- 
ment Board  would  have  the  power  of  conferring  upon 
the  rural  authority  those  powers  possessed  by  an  urban 
authority  which  you  have  referred  <o  ? — Thev  Avould 
then  have  those  powers.  I  should  say  that  since  the 
passing  of  the  Public  Health  Act  of  1875  the  Local 
Government  Board  have  conferred  those  urban  poAvers, 
with  respect  to  offensive  trades  such  as  are  mentioned 
in  the  Act  of  1875,  upon  certain  rural  authorities. 

13.138.  But,  whatever  may  be  the  scope  of  the 
section  of  the  Nuisances  Removal  Act  of  1855  which 
gives  power  to  the  justices  to  fine  persons  for  com- 
mitting offences,  would  it  not  seem  pretty  clear  that 
the  clause  in  the  Public  Health  Act,  would  not  apply 
to  cases  like  those  dealt  with  under  the  Alkali  Acts 
— I  believe  it  is  considered  that  it  would  not. 

13.139.  That  they  are  not  in  pari  materia  ? — That 
is  so  ;  and  that  view  is  rather  confirmed  by  the  fact 
that  alkali  works  have  been  the  subject  of  special 
legislation. 

13.140.  Would  you  confer  upon  the  local  authorities 
the  power  of  protecting  themselves  against  the  esta- 
blishment of  such  works  ? — I  would  not  confer  upon 
them  the  poAver  of  protecting  themselves  from  the 
establishment  of  such  works,  unless  there  were  some 
appeal  from  their  decision. 

13.141.  The  appeal  has  been  taken  aAvay  in  the  case 
of  these  trades  ? — It  has  been  taken  away. 

13.142.  But  you  would  revive  that  power  of  appeal, 
as  I  understand  you  ? — I  think  it  Avould  be  very  unjust 
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to  o-ive  the  local  authorities  that  power  of  prohibition, 
unless  you  gave  some  power  of  appeal.  At  the  same 
time,  during  my  experience  at  the  Local  Government 
Board,  I  can  only  remember  one  instance  in  which 
we  have  had  a  complaint  of  a  local  authority  refusing 
to  sanction  the  estabUshment  of  some  trade  of  that 
description  ;  but  then  it  must  be  remembered  we  are 
no  longer  a  court  of  appeal. 

13.143.  But  in  London,  I  think,  it  has  been  not 
unusual  to  exercise  that  power  in  recent  years  ? — In 
London  I  believe  that  is  so. 

13.144.  Are  you  familiar  with  the  administration  of 
the  Alkali  Acts  ?— Generally — I  know  how  they  are 
administered.  As  a  matter  of  official  business  I  know 
something  about  them,  but  beyond  the  reports  that 
we  receive  from  Dr.  Angus  Smith  I  have  no  special 
knowledge  of  them. 

13.145.  Do  you  ever  receive  complaints  of  the  in- 
efficient or  inadequate  administration  of  those  Acts  ? — 
We  have  received  several  complaints  from  time  to 
time,  and  I  think  that  the  complaints  that  we  have 
received  have  generally  come  from  Widnes  or  St. 
Helen's,  or  that  neighbourhood.  I  think  there  has 
been  much  less  dissatisfaction  expressed  in  other 
places  than  with  regard  to  those  two.  I  remember 
some  time  ago  a  deputation  coming  up  with  regard  to 
this  question  ;  and  some  gentlemen,  who  came,  Lthink, 
from  the  neighbourhood  of  Gateshead  or  Newcastle, 
stated  that  considerable  improvement  had  taken  place 
since  the  inspection  had  been  established.  They  fully 
admitted  that. 

13.146.  Dr.  Angus  Smith,  who  is  the  inspector 
under  these  Acts,  has  been  lately  appointed  inspector 
under  the  Pollution  of  Rivers  Act,  has  he  not  ? — Yes, 
he  has. 

13.147.  Are  the  duties  of  that  office  likely  to  occupy 
much  of  his  time  ? — It  is  almost  impossible  to  say. 
The  Act  at  present  is  not  in  operation,  so  far  as  his 
duties  are  concerned  ;  it  will  not  come  into  operation 
until  August  next.  We  have  only  as  yet  had  one 
application  for  a  certificate  to  be  given  by  the  inspec- 
tor that  a  local  authority  was  using  the  best  means 
for  disposing  of  their  sewage. 

13.148.  Has  enquiry  been  directed  into  that  case  ? 
— Enquiry  has  been  directed  into  that  case.  I  think 
it  is  at  Canterbury,  but  the  case  has  not  been  i-eferred 
to  Dr.  Smith,  as  it  is  really  an  engineering  question. 

13.149.  You  send  down  an  engineering  inspector,  I 
presume,  in  that  case  ? — We  send  down  an  engineer- 
ing inspector,  the  understanding  being  that  if  any 
scientific  question  arises  which  requires  chemical 
knowledge,  the  engineering  inspector  will  consult 
Dr.  Angus  Smith  with  regard  to  it. 

13.150.  Supposing  it  should  be  ultimately  the 
opinion  of  the  Commissioners- that  other  trades  than 
the  alkali  trade  should  be  put  under  inspection,  so  as 
to  secure  to  the  inhabitants,  as  far  as  possible,  the  best 
practicable  management  of  the  works,  what  form  of 
inspection  do  you  think  would  be  most  applicable  to 
those  cases,  would  you  have  it  local,  or  would  you 
have  it  under  Government  ? — As  a  general  rule,  I 
should  prefer,  as  far  as  possible,  speaking  from  an 
administrative  point  of  view,  that  the  inspection 
should  be  local. 

13.151.  You  know,  doubtless,  that  the  objections  to 
local  inspection  are  of  two  kinds  ;  one  is  with  regard 
to  works  of  this  sort,  that  the  person  employed  as  a 
local  inspector  is  rarely  qualified  to  say  whether  the 
best  practicable  means  are  used  or  not ;  and  the  other 
is,  that  tlie  influence  of  the  manufacturers  is  very 
often  sufficient  to  prevent  the  action  of  the  local 
authority  ? — 1  think,  in  some  special  cases,  such  as 
alkali  works  and  so  on,  it  would  be  necessary  to  have 
a  highly  skilled  inspector.  When  I  speak  of  a  local 
inspector  I  speak  generally  from  an  administrative 
point  of  view,  but  there  are,  doubtless,  special  trades 
in  which  special  inspection  by  a  skilled  pei'son  would 
be  highly  desirable. 

13.152.  If  you  are  of  opinion  that  a  highly  skilled 
inspector  is  desirable,  how  do  you  think  that  that 
special  inspector  should  be  provided? — I  sec  no  other 
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way  than  by  the  central  authority  appointing  inspectors 
for  the  purpose. 

13.153.  It  has  been  suggested  by  Dr.  Ballard  that 
in  many  instances  it  would  be  sufficient  if,  when  these 
cases  arise,  the  local  authority  were  authorised  to  apply 
to  the  Local  Government  Board  to  send  down  an 
inspector ;  would  you  concur  in  that  opinion  ? — That 
course  could  be  adopted,  no  doubt,  but  as  a  rule  we 
have  generally  refused  to  advise  local  authorities  as 
to  the  course  they  should  adopt  in  particular  matters. 
Take  the  case  of  sewage  or  water  supply :  we  have 
refused  as  a  rule  to  send  down  persons  to  advise  the 
local  authority  as  to  any  particular  scheme  they  should 
adopt.  One  reason  of  course  for  our  doing  so  is  that 
they  may  hereafter  come  to  us  for  a  loan,  and  we 
should  then  have  to  consider  the  scheme  again  in  con- 
nexion with  that  object. 

13.154.  Supposing  the  local  authority  applied  to 
the  Local  Government  Board  to  send  down  a  skilled 
inspector,  alleging  that  the  local  inspector  had  not  the 
necessary  knowledge  to  enable  him  to  say  that  the 
best  practicable  means  were  used  for  diminishing  the 
noxious  vapours  from  alkali  works,  or  cement  works, 
or  copper  works,  do  you  think  it  would  be  practicable 
to  supply  such  a  person  ? — I  think  it  would  be  prac- 
ticable to  supply  such  a  person,  but  at  the  same  time 
we  should  consider  it  very  desirable  that  the  manu- 
facturer should  seek  advice  from  some  competent 
chemist  himself.  That  is  the  advice  we  invariably 
give  when  advice  is  solicited  in  the  case  of  works  for 
sewage  or  water  supply,  and  works  of  that  description. 
When  they  apply  for  advice  with  regard  to  construc- 
tion of  a  hospital,  for  example,  we  always  tell  them 
to  get  plans  of  the  hospital  before  Ave  say  anything 
about  it,  beyond  indicating  the  general  principles  to 
be  attended  to. 

13.155.  But  do  you  think  that,  for  instance,  with 
regard  to  an  alkali  works  and  works  of  that  class,  the 
local  inspection  thus  supplemented  would  be  suffi- 
cient ? — I  should  be  disposed  to  think  it  would  if  it 
were  well  supplemented.  I  should  say  that  the  policy 
of  the  de[)artment  of  the  Local  Government  Board  is 
to  throw  as  much  as  they  well  can  upon  the  local 
authority. 

13,15(3.  And  you  consider  it,  on  grounds  of  general 
policy,  unadvisable  on  the  part  of  the  central  authority 
to  take  upon  itself  matters  of  administration  ? — To  a 
great  extent,  certainly. 

13,156(2.  Their  position  being  that  they  are  rather 
supervising  the  action  of  the  local  authority,  and  to 
see  that  they  do  their  duty  ? — That  has  been  the 
policy  hitherto  pursued  as  far  as  possible. 

13,157.  The  Alkali  Act  was  so  far  a  departure 
from  that  policy,  was  it  not  ? — It  was. 

13,158  Did  I  understand  you  to  say  that  you  would 
not  like  to  see  the  department  enlarged  ? — I  am  not 
prepared  to  say  that  there  may  not  be  other  cases  of 
manufactures  to  which  that  might  not  be  applied. 
I  am  not  sufficiently  acquainted  with  manufactures 
outside  the  jurisdiction  of  the  Local  Government 
Board  to  express  an  opinion  without  knowing  the 
facts  of  each  particular  case. 

13,159.  It  has  been  suggested  to  us  that  in  the 
districts  where  those  works  exist,  which  are  the 
subject  of  inquiry  before  the  Commission,  special  dis- 
tricts should  be  formed  for  the  administration  of  the 
law  and  appointing  inspectors  ;  that  is  to  say,  making 
such  districts  as  would  secure  the  administration  of  all 
interests,  and  depending  upon  their  boundaries  for  the 
manner  in  which  the  districts  connected  with  the 
works  are  affected  by  noxious  vapours  emitted  by 
those  works  ;  what  would  you  say  to  sucli  a  pro- 
position ? — In  the  first  place,  there  is  the  objection  of 
multiplying  authorities  ;  that  is  always  a  strong  one  ; 
and  in  this  particular  case,  supposing  the  principle 
were  adopted,  if  you  have  combined  districts  you 
would  require  to  have  a  staff  of  officers,  and  there 
would  not  be  sufficient  work  to  occupy  the  staff; 
moreover,  the  joint  board  being  elected  by  the  local 
authorities  would  be  open  to  the  objection  which 
applies  to  thorn. 
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13.160.  It  is  stated  that  the  efficiency  of  the  Act 
would  be  considerably  promoted  by  having  as  much 
as  possible  a  resident  inspector,  the  complaint  being 
not  so  much  that  the  works  are  not  provided  with 
efficient  apparatus  as  that  they  do  not  use  the  appa- 
ratus regularly  ? — In  order  to  secure  a  constant 
supervision  it  would,  no  doubt,  be  necessary  to  inci'ease 
the  staff  of  inspectors,  because  these  nuisances  are  not 
caused  when  the  inspector  is  there  as  a  rule  ;  they  are 
done  at  other  times. 

13.161.  You  spoke  just  now  of  the  Rivers  Pollution 
Act,  and  stated  that  an  inquiry  was  about  to  be 
held  as  to  whether  the  best  practicable  means  were 
exercised  to  prevent  the  pollution  of  a  river.  Do  you 
think  that  the  same  principle  could  be  applied  to 
works  such  as  those  which  we  are  inquiring  into  ? — ■ 
I  think  it  might ;  but  of  course  the  certificate  so  given 
would  not  insure  that  the  terms  of  the  certificate  were 
continuously  complied  with.  We  have  the  same  diffi- 
culty with  regard  to  the  certificate  under  the  Rivers 
Pollution  Act,  because  if  the  inspector  goes  and  gives 
a  certificate  that  the  manufacturer  is  emploj'ing  the 
best  means,  the  next  day  the  manufacturer  may  by 
some  other  channel  pour  the  whole  of  the  refuse  from 
his  manufactory  into  the  stream. 

13.162.  But  yet  that  certificate  protects  that  manu- 
facturer from  proceedings  ? — Section  12  of  the  Rivers 
Pollution  Act  says  : — "  A  certificate  granted  by  an 
"  inspector,  of  proper  qualifications,  appointed  for  the 
"  purposes  of  this  Act  by  the  Local  Government 
"  Board,  to  the  effect  that  the  means  used  for  ren- 
"  dering  harmless  any  sewage  matter,  or  poisonous 
"  noxious  or  polluting  solid  or  liquid  matter,  falling 
"  or  fiowing  or  carried  into  any  stream,  are  the  best 
"  or  only  practicable  and  available  means  under  the 
"  circumstances  of  the  particular  case,  shall  in  all 
"  courts  and  in  all  proceedings  under  this  Act  be 
'■■  conclusive  evidence  of  the  fact."  It  would  be  a 
protection  as  to  the  means,  if  the  means  were 
sufficient. 

13.163.  But  it  would  not  be  a  protection  as  against 
any  separate  act  of  nuisance  ? — It  would  be  a  protec- 
tion as  long  as  those  means  were  used,  but  it  would 
not  be  any  protection  against  any  act  of  his  in  con- 
travention of  that  certificate. 

13.164.  It  would  only  be  a  protection  against  pro- 
ceedings under  the  Act,  and  not  against  proceedings 
under  the  general  law  ? — Certainly  not. 

13.165.  Are  there  any  other  suggestions  which  you 
would  wish  to  make  with  regard  to  the  subject  before 
the  Commission  ? — No,  there  are  not. 

13.166.  (Mr.  Stevenson)  You  are  aware  that  in 
the  Alkali  Act  it  was  considered  of  great  importance 
that  the  inspector  should  be  what  I  may  call  a  central 
inspector,  in  order  to  secure  unifoi-mity  of  procedure 
in  various  districts,  and  that  the  standard  of  efficiency 
should  be  as  high  as  possible,  and  as  uniform  as 
possible,  throughout  the  whole  country  ? — Yes. 

13.167.  That  is  a  principle  of  central  inspection  as 
distinguished  from  local  inspection  ? — Yes. 


13.168.  And  you  are  aware  that  the  Alkali  Act 
treats  this  inspector  as  a  special  inspector  ? — Yes  ; 
that  was  the  view  of  Parliament. 

13.169.  (Professor  Roscoe.)  Do  you  agree  with 
the  opinion  which  ha^j  been  expressed  before  the 
Commission  that  in  any  extension  of  the  Alkali  Acts, 
for  instance,  to  manure  works,  it  would  be  sufficient 
if  the  action  of  the  inspector  could  be  called  out  by 
the  inhabitants  of  the  neighbourhood,  that  is  to  say, 
that  instead  of  placing  all  these  works  under  a  regular 
inspection,  they  should  only  be  inspected  at  the  call 
of  the  district  ? — I  should  think  it  would  be  better 
to  place  them  under  regular  inspection. 

13.170.  That  would  necessitate  of  course  a  very 
large  increase  in  the  staff  of  inspectors  ? — I  am  sup- 
posing that  a  part  of  the  inspection  would  be  done  by 
the  local  authority. 

13.171.  But  would  it  then  be  fair  to  those  manu- 
facturers who  were  all  manufacturers  of  the  same 
article,  that  is  to  say,  of  sulphuric  acid,  to  place  some 
of  them  under  local,  and  some  under  central  authority 
for  inspection  ? — No,  I  should  apply  the  central  in- 
spection so  far  as  it  went  to  all  similar  cases. 

13.172.  That  would  necessitate,  as  I  say,  a  con- 
siderable increase  in  the  number  of  inspectors,  probably 
to  the  extent  of  double  ? — I  do  not  know  to  what 
extent  the  increase  would  be  necessary,  because  I  do 
not  know  the  extent  of  those  trades. 

13.173.  But  you  are  rather  in  favour  of  extending 
to  such  works  the  general  inspection  as  now  under 
the  Alkali  Acts  ? — I  should  be  in  favour  of  having 
a  highly  skilled  inspection  for  those  works  which 
required  it. 

13.174.  May  I  ask  you,  are  the  inspectors  under 
the  Alkali  Acts  civil  servants  in  the  ordinary  sense 
of  the  word  ? — Yes,  they  are,  I  believe.  I  was  in 
hopes  that  I  should  have  had  a  statement  with  me  of 
the  precise  terms  under  which  they  were  appointed. 
The  present  inspectors  were  appointed  by  the  Board 
of  Trade,  and  afterwards  the  jurisdiction  of  the  Board 
of  Trade  was  transferred  to  the  Local  Grovernment 
Board  by  the  Act  of  1872,  as  regards  the  alkali  works. 
I  have  sent  to  the  Board  of  Trade  to  get  a  copy  of  the 
original  instructions  which  were  issued  to  the  in- 
spectors, but  I  have  not  yet  received  it. 

13.175.  Do  they,  as  all  other  civil  servants  do, 
obtain  a  pension  on  their  resignation  ? — I  should  say 
that  there  is  an  exception  with  regard  to  Dr.  Angus 
Smith.  The  assistant  inspectors  are  required  to  give 
up  their  whole  time  according  to  the  terms  of  civil 
service  appointments,  and  would  be  entitled  to  receive 
superannuation  allowances ;  but  as  regards  Dr.  Angus 
Smith  he  has  always  refused  to  give  up  his  whole 
time  ;  he  prefers  to  retain  a  certain  amount  of  freedom  ; 
but  I  have  no  doubt  we  get  quite  as  much  work  out 
of  him  as  if  he  did  give  up  his  whole  time.  How- 
ever, he  has  always  refused  to  do  so,  and  for  this 
reason  I  do  not  think  he  would  be  enabled  to  claim 
any  superannuation. 


Mr.  J.  Simon, 
C.B.,  F.R.S. 


The  witness  withdrew. 


Mr.  John  Simon,  C.B.,  F.R.S.,  examined. 


13.176.  (Chairman.)  You  acted,  I  think,  for  a 
great  number  of  years,  as  Medical  officer  of  health 
under  the  Privy  Council  and  the  Local  Government 
Board  ? — I  did. 

13.177.  I  think  it  was  at  your  instigation  that 
Dr.  Ballard  was  appointed  to  make  a  general  inquiry 
into  trade  effiuvia,  and  its  effects  and  preventibility  ? — 
Yes,  it  was  at  my  suggestion,  made  to  the  Local 
Government  Board  early  in  1875.  I  then  thought 
the  time  had  come  when  Government  might  with 
advantage  prepare  to  consider  the  subject  as  a  whole, 
with  a  view  to  improving  the  law. 

13.178.  I  need  hardly  say  that,  before  you  suggested 
that  inquiry,  you  had  already  made  the  subject  of  trade 
effluvia  a  matter  of  consideration  ? — I  had  already 
considered  the  subject  as  concerning  the  general 


health  legislation  of  the  country.  I,  of  course,  could 
not  pretend  to  speak  on  trade  effluvia  as  a  chemical 
or  commercial  or  engineering  expert  would  speak  on 
them.  I  regarded  the  subject  only  in  its  general 
principles  as  a  question  of  health  legislation. 

13,179.  You  are  aware  that  this  Commission  has 
been  appointed  to  consider  how  far  the  present  Alkali 
Acts  can  be  strengthened,  and  how  far  such  legisla- 
tion can  be  applied  to  other  trades  of  a  somewhat 
similar  character.  Could  you  make  any  suggestion 
as  to  the  principle  upon  which  such  legislation  should 
proceed  ? — Five  years  ago  I  had  occasion  to  consider 
in  the  office  the  general  question  of  legislation  in 
regard  to  chemical  nuisances,  and  then  wrote  for  the 
Local  Government  Board  a  short  memorandum  on  the 
subject.    Since  then  some  changes  have  been  made 
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in  the  Alkali  Act,  but  the  general  question  as  to 
legislation  is  not  materially  changed ;  and  I  can 
perhaps  best  express  my  present  opinions  by  reading 
that  memorandum,  as  I  have  permission  from  the 
Board  to  do,  if  you  will  allow  me. 

13,180.  Will   you  kindly  do   so? — It  is  headed 

"  Chemical  Nuisance  Legislation,"  and  is  as  follows : 

"  It  may,  I  suppose,  be  taken  as  certain  that  the 

"  public  ought  to  have  as  efficient  legal  protection 

"  against    all   injurious  exhalations   from  chemical 

"  manufactories  as  they  are  meant  to  have  against 

"  the  exhalation  of  muriatic  acid  from  alkali  works ; 

"  but,  as  regards  the  legislation  by  which  this  end 

"  is  to  be  gained,  there  may  be  room  for  difference 

"  of  opinion ;  and  it  has  to  be  remembered  that  the 

"  principle  of  the  Alkali  Act,  in  making  the  central 

"  government   primarily  responsible   for   the  sup- 

"  pression  of  certain  local  nuisances,  is  altogether 

"  exceptional.    It  likewise  deserves  notice  that  the 

"  Act  has  a  second  exceptional  feature  in  the  fact 

"  of  its  providing  an  exact  quantitative  standard  of 

"  definition  for  the  particular  nuisance  with  which  it 

"  deals.    As  regards  future  legislation  with  regard 

"  to  chemical  works,  it  seems  to  me  that  the  choice 

"  is  between  two  lines  of  action  ;  on  the  one  hand, 

"  to  extend  the  exceptional  policy  of  the  Alkali 

"  Act,  and  thus  to  involve  the  central  government 

"  still  further  in  the  responsibility  of  acting  directly 

"  in  suppression  of  local  chemical  nuisances ;  or, 

on  the  other  hand,  to  follow  the  general  principle 

*'  of  the  Sanitary  Acts,  and  to  provide  (and  even, 

"  if  necessary,  with  some  retracement  of  steps  as 

"  regards   alkali  works)   that  the  local  authorities 

"  should  be  primarily  responsible  for  dealing  with 

"  these  as  with   other  sorts  of  nuisances.     I  am 

"  strongly  of  opinion  that  the  last-mentioned  policy 

"  is  the  right  one,  and  that  the  central  govern- 

"  raent  should  act,  not  as  inspector  of  nuisances, 

"  but  as  inspector  of  nuisance  authorities,  and  that 

"  any  deviation  from  this  principle  must,  on  the  one 

'■  hand,  embarrass  central  government  with  duties 

"  which  it  cannot  properly  discharge,  and,  on  the 

other  hand,  hinder  local  authorities  from  acquiring 

"  a  proper  sense  of  their  duties  to  the  public.  No 

"  doubt  there  are  strong  local  interests  in  support 

"  of  certain  manufacturing  nuisances,  which  interests 

"  may  be  difficult  for  local  authorities  to  combat ; 

"  but  so  also  there  are  strong  local  interests  in  favour 

"  of  overcrowding  and  cesspools,  and  back-to-back 

"  houses,   and  foul  water,   and   many  other  local 

"  nuisances,  which  we  expect  local  authorities  to 

"  suppress.    The  great  aim  of  the  central  government 

"  has  been,  and,  I  think,  should  still  be,  to  excite, 

"  and  in  case  of  need  compel,  the  local  authorities 

"  to  act  vigorously  and  impartially  in  the  face  of 

"  these  several  interests;  and  if  the  Government  is  to 

"  eliminate  from  the  province  of  local  authorities  cases 

"  in  which  particular  nuisance  interests  are  strong, 

"  it  will  not  only  find  it  difficult  to  fix  any  line 

"  limiting  such  exceptions,  but  will  also,  I  think, 

"  contribute  to  a  permanent  demoralization  of  local 

"  authorities.    It  seems  better  to  trust  to  the  right 

"  principle,  even  with  a  probability  of  its  coming 

"  somewhat  more  slowly  into  general  operation,  than 

"  to  follow  a  line  of  proceeding  inconsistent  with  the 

"  fundamental  principle  of  local  self-government,  and 

"  open  to  such  objections  as  1  have  indicated.  The 

"  difficulty  which  has  been  suggested,  that  local  au- 

"  thorities  would  not  always  possess  in  their  medical 

"  officers  of  health  advisers  of  sufficient  chemical 

"  knowledge  and  skill   to   deal  with   the   case  of 

"  chemical  nuisances,  may,  I  think,  be  sufficiently 

"  met  by  the  officer  of  health  being  at  liberty,  in 

"  these,  as  in  other  cases  which  might  be  suggested, 

"  to  get,  pro  re  nata,  special  scientific  assistance  and 

"  advice.     Generally,  then,  my  view  would  be : — 

"  1.  To  abolish  all  distinction  between  the  particular 

"  nuisance  provided  for  in  the  Alkali  Act,  and  other 

"  forms  of  chemical  nuisance,  and  to  strengthen,  as 

"  far  as  may  be  requisite,  the  hands  of  local  autlio- 

**  rities  in  relation  to  all  forms  of  chemical  nuisance. 
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"  2.  To  enable  the  Local  Government  Board,  by  pro-  ^J"-  Simon, 

"  visional  order,  to  fix  standards  of  chemical  nuisance,  ' 

"  such  as  the  Alkali  Act  now  fixes  in  regard  of  alkali    g  j^^^  jg^y 

"  works,  but  otherwise  to  let  the  relation  of  the   * 

"  central  government  to  these  nuisances  be  only  such 
"  supervision  of  nuisance  authorities,  and  such  power 
"  of  coercing  them  when  in  default,  as  it  has  for  other 
"  purposes  of  the  nuisance  law."  That  was  written 
five  years  ago ;  its  date  is  June  22nd,  1872 ;  and 
there  are  particular  bits  in  it  where  I  might  now 
make  slight  differences,  but  in  the  main  it  expresses 
the  views  which  1  still  entertain. 

13.181.  I  presume  that  that  memorandum  was 
drawn  with  the  special  view  to  the  improvement  of 
health  and  enjoyment  of  life  under  those  noxious 
effluvia,  and  not  primarily  with  regard  to  the  pro- 
tection of  property  from  those  efiluvia  ? — It  was 
written  with  regard  to  the  whole  range  of  effects 
complained  of  as  produced  by  trade  effluvia  upon 
mankind. 

13.182.  But  with  regard  to  the  protection  of  pro- 
perty, looking  not  merely  to  the  law  which  enables 
an  injured  person  to  obtain  damages,  but  for  the 
purpose  of  securing,  as  far  as  possible,  the  proper 
management  of  the  works,  and  reducing  the  amount 
of  nuisance  to  a  minimum,  do  you  think  that  the 
local  action  of  inspectors  would  be  as  effective  as 
that  which  proceeds  from  the  Government  ? — I  am 
hardly  competent  to  speak  of  the  working  of  the 
Alkali  Act,  because  it  was  not  in  my  department; 
but  I  have,  of  course,  read  from  time  to  time  the 
interesting  and  admirable  reports  of  Dr.  Angus  Smith, 
and  I  think  there  can  be  no  manner  of  doubt  tiiat  for 
one  purpose  the  working  of  the  Act  has  been  fairlv 
satisfactory.  We  must  distinguish,  I  think,  between 
two  objects  which  have  to  be  attained  in  regard  of 
the  establishments  which  cause  nuisance  ; — first,  in  a 
large  class  of  cases  there  is  the  object  of  getting 
various  constructional  improvements  made  which, 
either  automatically  or  under  condition  of  being 
jjroperly  used,  shall  serve  as  means  of  nuisance  pre- 
vention ;  and,  secondly,  there  is  the  object  of  getting 
day  by  day,  from  such  improvements  or  otherwise, 
good  working  results,  as  evidenced  by  the  cessation 
of  nuisance.  I  think  there  can  be  no  doubt  that 
under  the  Alkali  Act,  as  Dr.  Smith  has  worked  it,  a 
great  deal  has  been  done  towards  procuring  in  limited 
areas  considerable  improvements  in  construction. 
Whether  the  abatement  of  nuisance,  so  far  as  depen- 
dent not  on  mere  construction,  but  on  superintendence 
and  daily  and  hourly  care,  has  been  found  satisfactory 
in  the  comparatively  small  extent  within  which  the 
law  purports  to  operate,  is  a  matter  upon  which  I 
would  not  pretend  to  speak  ;  but  I  presume  that 
the  sitting  of  this  Commission  is  evidence  to  some 
extent  that  the  working  of  the  Act  in  that  sense  has 
not  been  quite  satisfactory,  and  that  some  further 
remedies  are  wanted.  If  the  subject  is  looked  at  as 
a  whole,  not  merely  in  its  relation  to  vegetables,  but 
in  all  its  relations, — if  the  grievous  pollution  of  air 
by  trade  effluvia  is  to  be  considered  as  an  evil,  against 
which,  for  several  reasons,  the  public  may  fairly  claim 
to  be  guarded,- — I  cannot  conceive  that,  in  this 
immense  field  of  nuisance  prevention,  central  in- 
spectors could  be  employed  to  such  an  extent  as 
would  be  required  in  order  to  render  them  effective. 
I  think  it  must  be  taken  as  a  fundamental  principle 
in  the  matter  that  the  people  who  are  aggrieved 
in  each  district  must  primarily  be  looked  to  as  the 
people  to  enforce  the  laws  which  are  made  for  their 
protection. 

13.183.  The  proceedings  taken  would  be  similar 
to  those  taken  under  the  Sanitary  Acts,  that  is,  to 
prosecute  tl\e  offender  for  causing  a  nuisance  which, 
in  the  opinion  of  the  persons  who  have  to  adjudicate 
upon  the  matter,  might  have  been  prevented  if  the 
best  pi'acticable  means  had  been  resorted  to  ? — Yes. 

13.184.  Does  not  there  then  arise  the  difficult 
question  to  decide  whether  the  best  practicable  means 
are  adopted  or  not  ? — Yes,  clearly  so  ;  and  here,  as  in 
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■Simon,  innumerable  other  questions  of  sanitary  concern,  there 

 would  be  local  need  for  skilled  assistance. 

te  1877         13,185.  Yon  have  referred  to  the  advantage  of 

 *    the  presence  of  the  inspector  in  suggesting  improved 

processes.  Now  the  reports  of  Dr.  Angus  Smith, 
as  Avell  as  the  evidence  we  have  received,  show 
that  a  considerable  improvement  in  the  processes  has 
b(-en  due  to  the  constant  pressure  of  the  inspectors, 
accompanied  by  the  greater  willingness  of  the  manu- 
facturers themselves.  Do  you  think  the  law  itself, 
if  it  had  been  a  law  merely  for  sanitary  purposes, 
would  have  been  sufficient  to  improve  the  process  ? — 
I  think  the  sanitary  law  Avould  have  answered  the 
purpose.  No  doubt  its  primary  intention  is  to  provide 
for  local  interests  by  means  of  local  action ;  but  it  has 
always  contemplated  a  variety  of  circumstances  in 
which  local  administration  taken  alone  may  at  first 
give  imperfect  relief  to  aggrieved  persons  ;  and  for 
these  cases  there  is  the  remedy  that  the  Local 
Government  Board  has  functions  of  appeal  and  con- 
trol assigned  to  it  for  sanitary  purposes,  and  can,  as 
it  sees  iit,  where  local  action  falls  short,  intervene 
with  its  own  advice  and  suggestions.  To  take  one 
of  the  commonest  illustrations,  see  how  the  influence 
of  the  Board  makes  itself  felt  in  questions  of  river 
pollution  and  sewage  application,  where  probably  the 
amounts  of  money  involved  are  greater  than  in  the 
questions  of  trade  effluvia  ;  but  where  the  influence 
is  only  such  as  I  suggest  should  be  had  in  regard  of 
trade  effluvia,  not  such  primary  action,  as  under  the 
Alkali  Act. 

13,186.  Assuming  that  all  these  local  affairs  should 
be  locally  administered,  and  that  there  is  a  substantial 
objection  to  the  admixture  of  the  central  authority 
with  the  details  of  local  administration,  cannot  it 
be  conceived  that,  with  respect  to  certain  manufiic- 
tures,  a  state  of  transition  may  exist,  during  which, 
for  temporary  puri)0;es  at  any  rate,  the  interference 
of  the  central  government  would  be  expedient  and 
advantageous  ? — Undoubtedly,  and  I  think  the  ad- 
vantage of  the  Alkjdi  Act  in  that  point  of  view  has 
been  very  great.  If  I  look  at  the  Alkali  Act  as  an 
Act  not  to  become  a  precedent  and  not  to  be  extended, 
but  as  a  tentative  and  educational  Act,  as  an  Act 
by  which  Government  sought  to  educate  itself,  and 
to  scatter  education  abroad,  as  to  what  were  the  true 
requirements  of  the  case,— if  I  look  at  it  in  tiiat 
point  of  view,  I  think  it  a  most  important  piece  of 
legislation,  and  ]  think  it  has  answered  its  pui'pose  in 
that  respect. 

13.187.  It  has  answered  its  purpose  with  respect 
to  alkali  works,  but  there  are  other  trades  which  have 
not  yet  been  put  under  similar  inspection,  such  as 
copper  works,  cement  works,  and  manure  works ;  is 
there  any  reason  to  suppose  that  a  similar  educative 
process  might  not  be  verj'  useful  with  regard  to  those 
works  ? — Such  education  has  been  advancing,  I  think, 
very  considerably.  Education  by  one  good  sample 
case,  thoroughly  studied,  may  he  enough  where  there 
are  willing  learners  ;  and  it  is  not,  I  imagine,  neces- 
sary for  mere  education  to  extend  the  kind  of  action 
to  the  whole  body  of  trade  nuisances. 

13.188.  Let  me  illustrate  what  I  mean.  It  has 
been  suggested  by  Dr.  Angus  Smith,  and  I  think  by 
Mr.  Fletcher  the  sub-inspector,  that,  with  regard  to 
copper  works,  although  no  means  of  neutralising  the 
vapour  from  those  works  have  to  any  great  extent 
yet  been  discovered,  yet  the  mere  placing  them  under 
inspection  would  in  all  probability  bring  very  useful 
results,  and  would  be  more  likely  than  any  other  means 
to  discover  means  for  diminishing  those  ill  effects  ? — 
Siipposing  a  general  law  were  passed  applicable  to 
all  pollutions  of  the  air  by  trade  effluvia,  and  were 
made  part  of  the  common  sanitary  law,  the  Local 
Government  Board,  as  a  matter  of  course,  would 
superintend  its  operation,  and  would  employ  skilled 
inspectors  as  its  agents  to  obtain  information  and 
give  advice. 

13.189.  You  mean  that  you  would  keep  as  the 
messengers  of  the  Government  a  set  of  inspectors  to 
be  employed  here  and  there,  but  not  to  be  planted  in 


any  particular  district  ? — Not  to  be  planted.  Except 
so  far  as  it  might  be  convenient  that  they  should  have 
their  respective  districts  for  the  purpose  of  economy 
in  time  and  travelling  expenses. 

13.190.  Have  you  any  objection  to  state  more  in 
detail  what  is  your  objection  to  centralized  inspec- 
tion ? — First,  I  think  it  would  be  impotent. 

13.191.  Assuming  that  the  number  were  increased, 
wherever  they  were  wanted,  in  proportion  to  the 
number  of  trades  Avhich  were  included  under  legis- 
lation similar  to  the  Alkali  Act,  do  you  think  that 
the  inspection  would  be  a  thing  unmanageable  by  the 
central  authority  ? — Quite  so.  I  look  at  this  question 
of  trade  effluvia  not  in  relation  to  property  only.  In 
that  relation  it  might  be  very  easy  to  say,  such  and 
such  fumes  only  hurt  trees  and  crops,  and  those  few 
are  the  only  fumes  with  which  our  law  shall  meddle. 
That  would  be  one  tlieory  of  the  future  law;  but  I 
need  hardly  say  to  your  T^ordship,  who  was  at  the 
head  of  the  working  of  the  sanitary  laws  for  a  con- 
siderable period  of  time,  that  the  law  has  not  to  think 
only  of  trees.  If  trade  effluvia  are  hurtful  to  vege- 
tation, a  fortiori  they  are  objectionable  to  man.  And 
it  is  not  a  question  of  a  few  manufactories,  but  of 
industries  all  over  the  country,  which  in  relation  to 
man  are  causing  pollution  of  the  air  in  degrees 
sufBcient  to  make  them  common  law  nuisances.  The 
principle  for  which  I  would  contend  is  that  any 
pollution  of  air  which  would  be  a  common  law 
nuisance  ought  to  be  a  nuisance  under  section  91  of 
the  Public  Health  Act  of  1875. 

13.192.  Would  that  include  alkali  vapour  ? — That 
Avould  include  alkali  vapour,  clearly. 

13.193.  In  what  sense  — I  do  not  speak  as  a 
lawyer,  but  I  suppose  that  the  nuisance  against  which 
the  Alkali  Act  was  directed  was  undoubtedly  a 
pollution  of  air  in  such  degree  and  kind  as  to  be  a 
nuisance  at  common  law. 

13.194.  Assuming  that  there  is  no  sufficient  evi- 
dence that  they  are  injurious  to  health,  would  you 
think  that  they  would  constitute  such  a  nuisance  as 
the  law  could  interfere  witii,  putting  the  question  of 
property  aside  altogether  ? — Putting  the  question  of 
property  aside  altogether,  I  yet  think  so,  and  most 
decidedly.     I  think  the   expression  "  injurious  to 
health "  in  many  of  these  discussions  has  been  used 
in  a  sense  to  impose  upon  the  person  who  is  charged 
with  tlic  duty  of  protecting  health  an  obligation  to 
prove  that  some  named  and  catalogued  disease,  such  as 
typhoid  fever,  or  small-pox,  or  dysentery,  or  epilepsy, 
or  something  of  that  kind,  is  produced  by  those 
vapours.    I  do  not  think  Ave  are  bound,  Avhen  it  is  a 
question  of  sanitary  injury,  to  show  injury  of  that 
circumscribed  kind.     To  be  free  from  bodily  dis- 
comfort is  a  condition  of  health.    If  a  man  gets  up 
Avith  a  headache,  jtro  tanto  he  is  not  in  good  health  ; 
if  a  man  gets  up  unable  to  eat  his  breakfast,  pro  tanto 
he  is  not  in  good  health.    States  of  languor,  states  of 
nausea,  states  of  oppressed  breathing,  though  not  in 
themselves  definite  diseases,  are  pro  tanto  states  of 
unhealth.    When  a  man  is  living  in  an  atmosphere 
Avhich  keeps  him  constantly  below  par,  as  many  of 
those  trade  nuisances  which  I  have  m   my  mind 
particularly  do,  that  is  an  injury  to  health,  though  not 
consisting  in  Avhat  at  present  passes  under  one  noso- 
logical title.    And  though,  as  regards  many  of  these 
chemical  vapours,  I  have  no  doubt  but  that  people 
resident  in  them  do  at  length  in  many  cases  get 
fairly  enured  to  them,  there  are  people  in  considerable 
number  to  whom  they  continue  constantly  trouble- 
some.    For  instance,  every  population   includes  a 
certain  proportion  who  have  sensitive  bronchi;  and 
such    sensitive   people   are   frequently   very  much 
troubled  with  any  acrid  vapour  as  causing  them  dis- 
tress, although  not  producing  any  separate  disease. 
I  think  that  those  who  are  fighting  for  the  interests 
of   the  public  health  may  rightfully  claim  of  the 
legislature  that  any  such  pollution  of  the  common 
air  as  makes  a  common  nuisance,  either  in  acridity  or 
in  stink  or  in  dust,  shall  be  deemed  a  nuisance  in- 
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jurlons  to  health,  and  shall  as  such  fall  under  the 
ordinary  nuisance  provisions  of  the  Sanitary  Acts. 

13.195.  But  you  might  very  well  conceive  that  a 
vapour  most  injurious  to  health  was  not  in  the  least 
injurious  to  property.  It  may  not,  therefore,  be  the 
case  that  the  officers  who  are  able  to  take  the  best 
means  of  protecting  the  public  health  will  be  able  also 
to  take  the  best  means  for  preventing  injury  to  pro- 
perty ? — I  suppose  the  most  suitable  protection  to 
property  is  to  be  found  in  the  power  of  getting 
damages  for  injury  to  it ;  and  that  this  is  not  a 
function  of  the  Government,  but  a  function  of  private 
litigation. 

13.196.  It  was  merely  because  any  law  which 
could  be  devised  was  inadequate  at  the  time,  that  a 
system  of  inspection  was  adopted  for  securing  the 
best  practicable  means  for  preventing  the  continuance 
of  this  nuisance  ?— It  strikes  me  that  if  the  powers 
were  made  sufficient  for  ffdr  sanitary  purposes,  they 
would  incidentally  suffice  for  the  protection  of 
property. 

13.197.  Is  that  clearly  so.  There  are  two  injuries 
arising  from  coal,  we  will  say ;  one,  the  emission  of 
black  smoke,  and  the  other  the  evolution  of  sulphurous 
acid,  which  is  infinitely  more  injurious  than  the  other; 
one  is  sensible  and  visible,  and  can  be  guarded  against, 
and  the  other  is  hardly  perceptible,  and  not  injurious 
to  life,  still  it  is  extremely  injurious  to  vegetation. 
Are  you  not  going  too  far  in  saying  that  any  means 
which  could  be  taken  to  preserve  health  would  also 
apply  to  prevent  destruction  to  property  ? — It  would 
do  so,  I  think,  to  a  sufficient  extent.  As  regards  sul- 
phurous acid  gas,  for  instance,  I  cannot  conceive  its 
doing  damage  to  vegetable  life  without  its  being  so 
objectionable  in  regard  of  human  life  that  the  sanitary 
legislation  would  apply  to  it. 

13.198.  You  are  aware,  as  regards  the  Alkali  Act^, 
that,  owing  to  the  difficulty  in  proceeding  against 
manufacturers  for  damage  done  to  property,  it  became 
necessary  to  proceed  against  the  mischief  ab  initio, 
and  therefore  it  was  partly  the  view  of  the  manu- 
facturers themselves  that  Government  inspectors 
should  be  appointed.  1  want  to  ask  your  opinion  as 
to  whether  that  object  could  be  secured  by  local 
inspectors.  I  am  assuming  that  the  principle  of  the 
Alkali  Acts  is  preserved,  and  perhaps  extended  to 
manufactures  of  a  similar  character? — Supposing  the 
trade  effluvia  were  brought  as  I  propose  under  the 
general  health  law,  I  think  I  can  see  that  the  system 
would  work. 

13.199.  "Would  it  not  break  down  as  a  means  of 
attaining  some  of  those  objects  for  which  the  Alkali 
Acts  were  passed ;  you  must  assume  that  the  Alkali 
Acts  are  considered  good  and  useful  legislation  ? — 
There  would,  I  have  no  doubt,  be  locally  a  demand 
for  skill ;  but  I  presume  that  the  demand  could  well 
be  met.  And  in  the  working  of  all  such  laws  as 
these  it  is  necessary  that  the  courts  of  justice  which 
deal  with  the  cases  should  have  at  least  the  power, 
and  perhaps  even  the  obligation,  to  employ  skilled 
assessors. 

13.200.  But  we  arc  not  now  dealing  with  courts  of 
justice.  The  object  of  this  legislation  is  to  prevent 
the  creation  of  that  nuisance  which,  were  it  created, 
it  would  be  the  business  of  courts  of  justice  to  deal 
with  by  way  of  damages,  and  otherwise  ?  —  The 
system  which  I  suppose  would  be  this.  The  law 
must  throw,  in  the  first  instance,  upon  the  manu- 
facturer, the  necessity  of  providing  adequate  means 
of  nuisance  prevention.  If  he  makes  a  stink,  or  a 
common  nuisance  of  any  kind,  he  pri/nd  facie  is  in 
the  wrong  in  relation  to  his  neighbours,  and  tlie 
people  aggrieved  by  him  should  be  the  people  to 
complain  of  him.  The  complaint  might  be  preferred 
by  them  individually,  or  by  the  local  nuisance- 
inspector  as  the  agent  of  the  district  for  such  pur- 
poses. Hereupon  the  local  authority,  if  it  feels  com- 
petent to  deal  with  the  case,  upon  such  information 
as  it  has,  before  the  justices  by  summary  procedure, 
does  so;  if  not,  it  can  remit  the  case,  as  the  law 
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stands,  to  a  higher  court,  or  there  can  be  an  appeal  Mr.  J.  Sirmn, 

on  the  part  of  the  manufacturers  to  quarter  sessions.    C.B.,  F.R.S. 

Whether,  for  this  particular  section  of  sanitary  law, 

there  might  with  advantage  be  a  change  of  local    ^     °^  ' 

authority  is  a  question  which  I  would  here  reserve ; 

my  present  contention  being  only  for  the  principle 

of  local  (as  against  central)  initiation  in  regard  of 

matters  which  are  of  local  grievance.    As  regards 

the  local  functions,  no  doubt  there  are  some  large 

and   difficult   cases  Avhich  would   require  superior 

adjudication  ;  but  a  vast  number  of  trade  nuisances 

arise  in  acts  of  obvious  mismanagement  in  simple 

matters,  such  as  local  justices  can  well  estimate,  and 

such  as  the  local  authority  could  deal  with  on  the 

advice  of  a  reasonably  competent  medical  officer. 

13.201.  You  have  just  now  suggested  that  possibly 
some  higher  local  authority  than  the  ordinary  local 
authority  might  be  necessary  for  purposes  of  this  sort. 
May  I  ask  what  was  in  your  mind  when  you  used 
that  expression  ? — -The  possibility  of  a  county  au- 
thority, either  the  promised  county  board  of  the 
future,  or  the  existing  county  authorities,  courts  of 
quarter  session,  which  now  act  for  certain  sanitary 
purposes. 

13.202.  What  should  be  the  duty  of  the  county 
authority  in  such  a  case  as  this  ? — To  have  skilled 
inspectors,  and  to  direct  their  action.  T  conceive 
that  to  be  a  possibility ;  but  I  confess  I  do  not  myself 
clearly  see  that  it  would  be  better  than  to  let  the 
whole  matter  go  with  the  ordinary  sanitary  law.  In 
certain  districts  the  quantity  of  property  concerned 
with  trade  nuisances  on  both  sides  is  without  question 
great ;  and  there  is  clear  need  for  skill  in  dealing 
with  the  questions  ;  but  I  also  see  that  under  the 
ordinary  sanitary  law  there  are  abundant  questions  of 
skill,  and  questions  concerning  large  amounts  of  pro- 
perty, and  I  confess  I  do  not  see  why  this  special 
class  of  nuisances  should  be  separately  treated. 

13.203.  With  regard  to  the  trades  with  which  we 
are  dealing  now,  jn-operty  seems  to  be  much  more 
concerned  than  health  ? — In  this  particular  small  bit 
of  the  whole  subject-matter,  it  is  so. 

13.204.  But  it  is  that  particular  bit  which  is  re- 
ferred to  our  inquiry  ;  and  there  a  new  element,  the 
protection  of  property,  comes  in,  which  seems  to  me 
to  import  with  it  certain  distinctions  Avhich  might 
render  that  Avhich  was  best  in  a  sanitary  point  of 
view  not  the  best  in  the  point  of  view  of  the  question 
immediately  under  consideration  ? — But,  even  as  re- 
gards this  little  bit  of  the  subject,  I  doubt  whether  it 
would  be  in  the  long  run  a  gain  to  dispense  with  so 
good  an  organization  and  so  good  a  code  of  law  as 
that  which  now  exists  for  the  general  sanitary  pur- 
poses of  the  countiy.    If  one  looks  carefully  at  the 
Public  Health  Act  in  its  relation  to  such  suljjects  as 
this,  one  sees  that,  as  soon  as  one  has  got  one's  nui- 
sance defined,  the  abatement  of  the  nuisance  may  be 
claimed  at  the  hands  of  tlie  local  authority.    It  is  the 
duty  of  the  local  authority,  an  express  statutory 
obligation  on  it,  to  make  inspections  of  its  district 
from  time  to  time  with  regard  to  the  existence  of 
nuisances,  and  to  enforce  the  law  in  regard  to  all 
nuisances  which  exist.    Then,  though  that  obligation 
is  cast  upon  the  local  authority,  any  aggrieved  person 
may  himself   take  the    legal    proceedings.  Then, 
further,  when  any  local    authority  fails  to  act  in 
respect  of  nuisances,  the  Local  Government  Board 
may  direct  the  local  police  to  act  in  the  matter. 
Tlien  the  local  authority,  as  I  mentioned  before,  if 
it  doubts  its  competency  to  deal  with  a  particularly 
difficult  case,  can  at  once  send  it  to  a  superior  court. 
From  either  side  there  is  appeal  Avhich  may  send  it 
to  a  superior  court.    Finally,  under  section  299  of  the 
Act  of  1875,  we  have  the  general  superintending  and 
coercive  power  of  the  Local  Government  Board.  I 
think  it  Avould  be  a  great  pity  to  make  any  un- 
necessary exceptions  to  that  system,  and  especially 
by  detaching  any  class  of  air-polluting  nuisances 
from  the  general  administration  of  the  sanitary  law. 

13,205.  Are  there  any  other  suggestions  which  you 
wish  to  make  to  the  Commission  ? — I  particularly 
U  3 
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Mr.  J.  Simon,  think  that  courts  of  justice  dealing  with  trade  nui- 
C.B.,  F.R.S.    sances  ought  to  employ  skilled  assessors. 

  13,206.  Who  should  those  assessors  be ;  should 

6  June  1877.  they  be  regular  assessors  apointed,  or  gentlemen  asked 
to  serve  for  the  purpose  ? — Perhaps  it  would  be  better 
to  leave  that  open.  In  some  cases  it  might  be  of 
advantage  to  employ  the  person  ad  hoc,  but  there 
must  be  certain  districts  where  it  would  be  desirable 
to  have  constant  assessors.  Then  I  would  suggest 
also  that  the  Local  Government  Board  should  have 
power  to  act  by  way  of  provisional  order  in  regard 
to  what  might,  for  a  certain  time,  be  deemed  to  be 
the  "  best  practicable  means  "  for  particular  purposes 
of  the  law ;  and  I  think  that  this,  as  a  protection  to 
manufacturers  against  unreasonable  local  proceedings, 
would  fulfil  all  the  purposes  which  are  apparently 
contemplated  by  those  who  propose  the  extension  of 
the  Alkali  Acts. 

13.207.  Do  you  mean  to  define  what  those  "best 
"  practicable  means  "  are  ? — What  may  for  a  limited 
period  be  deemed  in  any  particular  class  of  cases 
the  "  best  practicable  means  "  in  satisfaction  of  the 
law.  You  will,  I  think,  find  that  principle  in  opera- 
tion in  the  Rivers  Pollution  Act. 

13.208.  In  the  Rivers  Pollution  Act  all  that  you 
have  to  do  is  to  decide  that  the  best  practicable  means 
are  adopted  ;  they  do  not  proceed  to  lay  down  a 
definition  of  what  the  "best  practicable  means"  are  ? 
— But  the  law  allows  an  inspector  to  say  in  a  par- 
ticular case  that  the  best  practicable  means  so  and  so, 
are,  in  his  opinion,  adopted. 

13.209.  Is  not  that  a  way  cf  laying  down  what  the 
best  practicable  means  are  ? — In  certain  districts. 

13.210.  In  the  case  of  alkali  works  the  law  has  laid 
down  the  process  required  to  be  adopted.  In  respect 
to,  other  works,  it  states  that  the  best  practicable 
means  are  to  be  used,  and  it  has  never  undertaken  to 
define  what  those  best  practicable  means  are.  I  hardly 
suppose  you  would  mean  that  they  should  be  defined 
in  all  cases  ;  was  it  your  intention  that  they  should  ? 
— So  far  as  the  question  were  one  of  machinery,  of 
apparatus,  such  and  such  things  would  be  taken  to 
satisfy  the  laAV ;  but  there  would  of  course  still  remain 
the  question  of  the  daily  and  hourly  working  of  the 
business ;  and  a  point  which  I  am  anxious  to  press, 
is,  that  no  central  inspection  could  at  all  act  in 
diminution  of  the  rights  of  a  locality  to  proceed 
against  existing  nuisances  which  might  arise  from  the 
improper  working  of  the  industry.  I  do  not  see  that 
those  rights  could  reasonably  be  taken  away.  In 
cases  where  apparatus  is  applicable,  as  would  be  the 
case  in  most  of  the  industries  which  are  befoi'e  the 
Commission,  no  doubt.  A  central  inspector  would 
give  useful  advice  in  respect  of  the  apparatus ;  but 
then  there  are  a  vast  number  of  industries  in  which 
the  question  of  apparatus  either  does  not  arise,  or  at 
least  is  quite  a  minor  question,  but  where  day  by  day, 
and  hour  by  hour,  the  nuisances  caused  are  very  great. 

13.211.  Is  there  any  other  suggestion  which  you 
would  wish  to  make  to  the  Commission  ? — -No. 

13.212.  (Viscount  3Iidleton.)  You  speak  of  the 
general  sanitary  law  as  being  satisfactory,  do  you  not  ? 
— Yes,  as  a  frame-work  into  which  new  enactments 
against  trade  eifluvia  could  well  fit. 

13.213.  But  does  not  this  law  permit  the  most 
offensive  nuisances  to  exist  with  great  difficulties  in 
the  way  of  removing  them  ? — I  am  sorry  to  say  that 
the  nuisances  which  arise  in  trade  are  hitherto  very 
little  brought  within  the  grip  of  the  law.  It  was 
chiefly  my  intention  to  draw  attention  to  that  point. 

13.214.  We  had  some  evidence  the  other  day  from 
Dr.  Ballard,  and  he  mentioned  a  case  at  Wednesfield 
of  manure  works,  with  regard  to  which  he  stated,  as  I 
understood,  that  it  was  impossible  to  put  the  Local 
authority  forward  ;  that  they  would  take  no  action, 
and  that  it  was  therefore  impossible  to  abate  the 
nuisance,  though  he  himself  could  state  in  five  minutes 
what  measures  ought  to  be  taken  to  do  it  ? — The  law, 
I  believe,  has  hitherto  been  in  a  very  undefined  state 
as  regards  the  responsibility  of  local  authorities  for 
trade  nuisances. 


13.215.  Will  you  allow  me  to  read  this  passage,  as 
it  will  explain  what  I  mean.  Dr.  Ballard  says,  "  At 
"  Wednesfield  there  is  one  horrible  manure  works, 
"  namely,  Bradburn's.  Everyone  knows  it  round  the 
"  neighbourhood,  and  it  is  a  very  great  nuisance 
"indeed.  There  nothing  is  done  whatever.  The  man 
"  has  been  threatened  with  prosecutions  over  and 
"  over  again.  He  says,  I  do  not  care;  I  will  do 
"  nothing.  He  does,  and  has  done  nothing.  Then 
"  the  question  arises," — and  this  is  what  I  wish  to 
call  your  special  attention  to, — "  how  it  is  that  this 
"  nuisance  is  not  suppressed.  Now,  in  the  first  place, 
"  the  local  authority  there  has  not  the  technical 
"  knowledge  to  deal  with  him,  and,  in  the  next  place, 
"  it  has  not  very  great  willingness  to  deal  with  him. 
"  But  I  think  that  in  that  instance  a  great  deal  might 
"  be  done  through  the  agency  of  a  central  inspector. 
"  I  myself  could  tell  you  at  the  present  moment 
"  everything  that  ought  to  be  done  in  Bradburn's  to 
"  abate  that  nuisance,  and  I  could  tell  the  local 
"  authority  the  same  thing  ;  and  if  that  man  said, 
"  I  am  willing  to  abide  by  the  decision  of  the 
"  Government  Inspector,  I  believe  the  nuisance 
"  could  be  abated  at  once."  Surely  you  would  not 
call  that  a  satisfactory  state  of  the  law  ? — I  am  not  at 
all  doubting  the  advantage  of  certain  superintendential 
action  by  a  central  inspector  ;  the  doubt  which  I  have 
expressed  is  as  to  the  central  authority  being  made 
the  authority  of  first  instance.  1  have  no  doubt  of 
the  advantage  of  its  being,  for  certain  purposes, 
superordinate  to  the  local  administration. 

13.216.  But  I  understood  you  to  suggest  that  the 
machinery  which  is  now  employed  for  sanitary  pur- 
poses would  be  adequate  for  dealing  with  those 
nuisances,  without  being  supplemented  by  any  much 
more  stringent  process  ? — I  will  take  exactly  the  case 
which  Dr.  Ballard  puts.  I  presume  there  is  no  doubt 
that  that  represents  a  nuisance  at  common  law ;  and 
if  it  be  also  a  nuisance  under  section  91  of  the  Public 
Health  Act,  then  the  local  authority,  in  not  taking 
proceedings  against  it,  is  in  default  of  its  duty.  If 
so,  we  come  to  the  position  that  the  Local  Govern- 
ment Board  already  has  a  responsibility  in  the  mattei*. 

13.217.  That  was  what  struck  me,  and  I  asked 
him,  "  The  Local  Government  Board  has  power  at 
"  present  if  any  inhabitant  complains."  To  which  he 
replied,  "  It  has."  And  then  I  asked  him,  "  If  that  be 
"  the  case,  why  is  not  this  nuisance  abated  at  once." 
To  which  he  replied,  "  That  is  the  fault  of  the  present 
"  public  Act.  The  dif&culty  in  all  these  sanitary 
"  matters  is  to  get  some  one  bold  enough  to  move ; 
"  the  Local  Government  Board  can  take  no  action 
"  under  the  present  state  of  the  law,  unless  some 
"  person  who  is  injured  complains"  ? — That  is  quite 
true  as  regards  the  action  of  the  Board  under  section 
299  of  the  Act,  to  which  Dr.  Ballard  was  apparently 
referring ;  but  I  believe  that  the  power  of  the  Local 
Government  Board,  to  direct  in  certain  circumstances 
the  police  to  take  nuisance  proceedings  does  not 
depend  on  complaint  having  been  made  to  the  Board ; 
so  that,  in  point  of  fact,  this  case,  if  it  had  come 
under  the  notice  of  the  Local  Government  Board, 
might,  I  believe,  have  been  dealt  with  by  the  Board 
in  that  way. 

13.218.  That  is  what  struck  me";  but  Dr.  Ballard 
took  a  totally  different  view,  because,  when  I  asked 
him,  "  And  you  cannot  get  the  local  people  to  take 
action  of  that  kind,"  he  replied  "  Quite  so,  you  can- 
"  not ;  the  people  at  Wednesfield  will  not  complain, 
"  the  local  authority  not  taking  action.  The  Local 
"  Government  Board  ought  to  have  the  power  of 
"  compelling  the  local  authority  to  take  proper  mea- 
"  sures."  So  that,  in  his  opinion,  clearly,  you  cannot 
take  those  measures  ? — I  must  admit  that,  in  my 
opinion,  section  299  is  very  imperfect.  I  am  most 
strongly  of  opinion  that^  in  all  cases  of  local  default 
endangering  or  damaging  health,  the  Local  Govern- 
ment Board,  irrespectively  of  complaint  having  been 
made  to  it,  ought  to  be  able  to  take  coercive  action 
under  that  section  ;  but  as  regards  the  smaller  power 
to  which  I  referi'ed,  the  power  of  directing  the  police 
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to  take  nuisance  proceedings,  I  daresay  that  if  Dr. 
Ballard's  attention  were  drawn  to  that  point  he  would 
explain  his  evidence  as  I  do.  The  law  is  undoubtedly 
weak,  but  not  to  the  extent  which  your  question 
suggests. 

13.219.  {CJiairman.)  What  do  you  suppose  to  be 
the  meaning  of  section  106,  to  which  you  have  re- 
ferred : — "  Where  it  is  proved  to  the  satisfaction  of  the 
"  Local  Grovernmeut  Board  that  a  local  authority  have 
"  made  default  in  doing  their  duty  in  relation  to 
"  nuisances  under  this  Act,  the  Local  Government 
"  Board  may  authorise  any  officer  of  police  acting 
"  within  the  district  of  tlie  defaulting  authority  to 
"  institute  any  proceedings."  What  is  "  proof  to  the 
"  satisfaction  of  the  Local  Government  Board "  ? — 
I  suppose  that  if  Dr.  Ballard's  report  went  before  the 
Local  Government  Board,  the  Local  Government 
Board  could  consider  his  report  as  "  proof." 

13.220.  Would  the  report  by  one  of  their  own 
officers  to  them  that  such  nuisance  existed  enable  the 
Local  Government  Board  to  authorise  the  police  to 
institute  proceedings  ? — Under  that  section,  I  suppose, 
undoubtedly ;  but  unfortunately  the  report  of  their 
own  officers  will  not  allow  them  to  act  under  section 
299. 

13.221.  That  is  for  the  j^i'ovision  of  water  supply 
and  sewage  works  ? — Yes. 

13.222.  {Mr.  Stevenson.)  With  regard  to  the 
question  as  to  the  necessity  of  having  a  central  in- 
spection, is  it  not  in  consequence  of  there  having  been 
a  central  inspection  under  the  Alkali  Act  that  it  was 
found  possible  to  increase  the  stringency  of  the  con- 
densation test  for  hydrochloric  acid,  which  you  will 
remember  at  first  was  that  95  per  cent,  must  be  con- 
densed ;  and  then  a  few  years  later  an  additional  and 
more  stringent  test,  the  dilution  test,  was  prescribed, 
so  that  not  more  than  grain  in  a  cubic  foot  should 
be  allowed  to  escape  ? — I  am  aware  of  that. 

13.223.  How  would  it  have  been  possible  to  reach 
that  standard,  in  the  second  test  prescribed,  by  force 
of  law,  if  there  had  not  been  an  inspector  who  by  his 
ob.servations  showed  that  such  a  standard  was  prac- 
ticable ? — I  have  no  doubt  of  its  having  depended 
upon  the  employment  of  the  skilled  insi^ector.  My 
contention  is  not  at  all  against  the  employment  of 
skilled  inspectors,  but  against  the  central  inspector's 
being  the  ordinary  inspecting  officer.  My  contention 
would  be  that  a  central  inspector  should  be,  if  I  may 
so  exjjress  it,  a  superintending  inspector,  not  an 
ordinary  inspector.  I  think  he  cannot  discharge  the 
latter  duty  sufficiently,  though  his  work  in  the  former 
capacity  can  be  of  great  use.  Let  me  refer,  for  illus- 
tration's sake,  to  the  common  sanitary  administration 
of  the  country :  wherein  I  think  that  the  inquiring 
and  advising  visits  of  the  medical  inspectors  of  the 
Local  Government  Board,  though  very  few,  and 
though  merely  superintendential  in  their  character, 
have  been  of  very  great  service.  Or,  as  regards  the 
present  special  subject-matter,  take  Dr.  Ballard's 
report :  I  have  no  doubt  that  great  improvements 
will  arise  from  his  report  when  it  is  published  ;  but 
he  has  not  been  an  inspector  in  oi'dinary  for  local 
purposes  ;  he  has  been  an  inspector  to  inform  the 
Boai-d ;  not  an  administrative  inspector,  but  an  in- 
quiring inspector. 

13.224.  My  point  is  this  :  Would  Dr.  Angus  Smith 
have  been  competent  to  make  these  valuable  recom- 
mendations for  an  amendment  of  the  law,  which 
he  has  made,  unless  he  had  been  in  actual  daily 
work  upon  the  matter  by  himself  and  his  assistants, 
and  so  was  able  to  tell,  by  his  own  hand  as  it  were,  all 
that  was  going  on  in  all  parts  of  the  country  for  the 
carrying  out  of  the  Alkali  Acts  ? — I  have  no  doubt 
that  local  knowledge  has  been  of  gi-eat  advantage  to 
him.  But,  to  be  counted  upon  the  other  side,  there 
would  be  this  :  that  in  proportion  as  you  concentrate 
functions  of  that  kind  in  the  hands  of  central  officials, 
you  exclude  local  officials  from  acquiring  the  experience. 
The  object  ought  at  least  equally  to  be,  to  train  up 
local  officers  wlio  shall  I)c  conq^etcut  to  deal  with 
these  cases. 
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13.225.  But,  considering  the  special  nature  of  the  Mr.  J.  Simon, 
alkali,  manure,  and  copper  trades,  and  those  other   C.B.,  F.R.S. 

trades  with  which  this  Commission  has  to  deal,  and   

which  are  necessarily  limited  to  certain  parts  of  the    ^  "^^^^ 
country,  would  it  not  also  be  advisable  and  necessary 

to  have  the  inspection  of  such  works  under  a  similar 
system  to  that  of  the  Alkali  Acts,  involving,  as  it  does, 
accurate  scientific  investigation  to  ascei'tain  the  re- 
sults ? — If  I  may  answer,  not  pretending  to  be  a 
chemical  expert,  but  from  the  analogy  of  subjects  of 
which  I  know  more,  I  would  say  this :  that  the 
prevention  of  nuisance  from  copper  works  and  the 
like  is  not  more  truly  a  scientific  question  than  the 
prevention  of  small-pox,  or  the  prevention  of  typhoid 
fever  ;  that  these  disease-preventing  functions  are  left 
to  the  local  officers,  assisted,  if  necessary,  with  advice 
from  the  centre  ;  but  that  the  centre  does  not  pretend 
to  be  in  every  case  the  indispensable  scientific  force 
for  the  local  action. 

13.226.  But  those  things  do  not  involve  actual 
experiments  of  a  scientific  character  ? — They  involve 
scientific  experiments  of  a  ditferent  character,  but 
equally  exact,  though  in  a  difEerent  sense  of  exactness  ; 
not  exact  in  the  sense  of  grains,  but  exact  in  the  sense 
of  judgment. 

13.227.  You  admit  that  it  is  of  great  importance 
that  as  high  a  standard  of  efficiency  should  be  re- 
quired in  carrying  on  these  chemical  works  in 
Lancashire  as  in  Northumberland,  for  instance  ? — Yes, 
as  far  as  practicable. 

13.228.  And  that  can  be  best  attained  by  central 
inspection  ? — By  local  inspection  and  central  sujier- 
inspection,  I  think. 

13.229.  Now,  with  regard  to  the  case  that  Lord 
Midleton  mentioned,  of  a  manure  works  over  which 
there  seemed  to  be  no  control  at  present :  we  have 
been  informed  that  the  manure  traders  are  perfectly 
willing  to  be  brought  under  such  an  inspection  as 
the  alkali  inspection,  involving  a  central  Government 
official,  and  the  inspectors  acting  under  him ;  but  they 
object  very  decidedly  to  be  brought  under  local  in- 
spectors ?  —  Can  it,  perhaps,  be,  that  they  think  the 
Government  inspection  Avould  be  of  a  happy  mildness. 

13.230.  That  is  not  the  view  they  put  before  us. 
They  are  anxious  to  employ  the  best  practicable  means, 
but  also  they  are  anxious  that  those  "  best  practicable 
"  means  "  shall  be  such  as  shall  be  uniformly  insisted 
on  throughout  all  the  members  of  a  trade  which  is 
now  extending  over  the  whole  country ;  and  it  is  with 
the  view  of  having  uniformity  and  efficiency  that  they 
tell  us  they  would  prefer  and  are  willing  to  come 
under  such  inspection  as  that  under  the  Alkali  Act, 
rather  than  that  which  you  seem  to  prefer.  That 
would  meet  the  case  which  Lord  Midleton  has  brought 
before  your  notice,  would  it  not  ? — I  hardly  see  what 
definition  you  woiild  give  to  the  class  of  industries 
which  you  would  bi'iug  under  central  administration  ; 
by  what  principle  the  class  would  be  defined. 

13.231.  It  would  be  one  of  the  objects  of  this 
Commission,  I  presume,  to  define  it  ? — Yes,  no 
doubt. 

13.232.  You  mentioned  such  an  inspection  as 
being  "  educated."  Now  is  that  right  ?  Can  it  ever 
be  final  ?  Must  it  not  always  be  progressive ;  and 
would  you  not  require  a  highly  qualified  central 
inspection  to  gather  up  the  results  of  improvement 
from  time  to  lime,  and  see  that  they  are  enforced 
under  the  best  practicable  means  procurable  through- 
out the  country  ?  You  mentioned  such  an  inspection 
as  that  under  the  Alkali  Acts  as  being  good  tem- 
porarily ;  and  the  object  of  my  question  is  to  ask  you 
would  it  not  also  be  desirable  and  necessary  to  have 
such  a  progressive  inspection  ? — I  think  it  will  be 
always  necessary  to  have  central  inspectors  who  shall 
be  informing  the  Ministers  under  whom  they  serve, 
as  to  what  are  the  requirements  of  the  particular  cases 
at  the  particular  times ; — skilled  persons,  who  would 
be  collecting  information  for  their  political  chiefs,  and 
for  the  use  of  Parliament,  as  to  the  working  of  actual 
law,  and  the  needs  for  new  legislation,  in  those  cases. 

13.233.  I  used  the  vi'ord  "  educated  "  rather  with 
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the  view  of  bringing  up  the  less  progressive  manu- 
facturers to  the  level  of  the  more  progressive  ? — Yes, 
good  central  inspection  is  educative  also  in  that  case. 
A  Government  department  is  always  in  process  of 
education,  and  the  manufacturers  are  also  always  in 
process  of  education. 

13.234.  The  question  is,  whether  the  manufacturers 
would  not  be  more  educated  from  coming  in  constant 
contact  with  Government  inspection  than  in  being 
left  to  the  educative  influence  of  their  inspectors  in 
their  own  localities  ? — Both  would  be  found  necessary, 
I  think.  I  do  not  think  you  must  look  upon  a 
central  office  as  a  supreme  independent  source  of 
wisdom  and  invention  ;  it  has  to  nourish  itself  by 
contact  with  the  localities  ;  and,  if  I  may  give  you  an 
illustration,  it  would  be  this  :  In  all  sanitary  govern- 
ment there  is  no  more  important  section,  nor  any 
which  requires  more  circumspection  and  skill,  than 
that  which  relates  to  the  prevention  of  filth  nuisances, 
including  above  all  the  nuisances  which  are  of 
excremental  origin  :  in  regard  of  this  great  purpose 
of  local  government,  the  department  in  which  .1  served 
had  to  act  educatively  upon  local  authorities  ;  and  in 
attempting  this  we  often  found  that  our  chief  educn- 
tional  usefulness  was  to  convey  to  one  place  what  we 
had  learnt  in  another.  And  so  it  will  be  in  regard  of 
the  subject-matter  of  trade  nuisances.  The  manu- 
facturers in  one  place,  perhaps  upon  the  instigation  of 
the  local  officers,  will  have  made  improvements  in  their 
processes ;  and  the  Government  inspector  will  learn 
in  that  locality,  and  carry  from  that  locality  to  other 
localities. 

13.235.  {Mr.  Wilbraham  Egerton.)  Have  you  any 
opinion  at  all  as  to  either  the  local  sanitary  authority 
or  the  Local  Government  Board  having  a  veto  upon 
the  site  of  new  works  which  are  to  be  erected  ? — I 
believe  that  at  present  the  sanitary  authorities  which 
are  urban  have  a  veto  upon  the  creation  of  new  works 
of  that  particular  genus  which  the  Act  recognises  as 
offensive. 

13.236.  But  I  refer  to  others  than  those  ? — If  that 
pi-inciple  is  right  (and  I  suppose  that,  as  it  is  in  the 
law,  it  is  right),  there  can  be  no  objection  to  its  being 
extended  to  all  trades  which  are  apt  to  cause 
nuisance. 

13.237.  Would  you  vest  that  power  in  the  urban 
sanitary  authority  rather  than  in  the  Local  Govern- 
ment Board,  or  would  you  give  any  appeal  to  the 
Local  Government  Board  ? — I  think  that  probably 
there  ought  to  be  an  appeal.  As  an  additional  point, 
I  think  it  would  be  very  desirable  that  the  powers  of 
the  authority  should  include  the  privilege  of  com- 
pulsory purchase, — that,  as  a  local  improvement  power, 
there  ought  to  be  the  option  with  local  authorities  to 
buy  out  any  existing  offensive  trade. 

13.238.  Is  not  there  a  difference  between  the 
ordinary  carrying  out  of  the  sanitary  laws,  which  you 
are  advocating,  and  tlie  superintendence  of  a  special 
trade  or  trades,  like  the  alkali  trade,  in  special 
districts  ? — But  every  district  has  something  special 
to  it.  Take  the  question  of  sewage  utilization  ;  that 
is  a  very  difficult  question,  often  greatly  complicated 
by  local  circumstances,  but  which  yet  is  entrusted  to 
local  authorities. 

13.239.  All  towns  have  sewage,  but  all  towns  have 
not  alkali  works  ? — They  have  not  all  alkali  works, 
but  they  all  have  butchers,  or  papermakers,  or  tallow 
melters,  or  gluemakers,  or  gutspinners,  or  varnish 
makers,  or  piggeries,  or  gasworlss,  or  other  trades 
which  may  make  nuisance. 

13.240.  Would  the  ordinary  sanitary  inspector  of  a 
district  be  a  proper  person  to  deal  with  those  ex- 
ceptional trades.    I  am  speaking  of  the  exceptional 


trades,  and  not  of  those  which  are  found  in  ordinary 
towns,  and  which  could  be  dealt  with  under  other 
Acts  ? — I  think,  undoubtedly,  that  most  local  officers 
have  a  good  deal  to  learn  in  the  matter ;  and  one  great 
object  of  my  proposal  to  the  Local  Government  Board, 
that  Dr.  Ballard  should  be  appointed  to  conduct  his 
very  large  series  of  local  inquiries,  was  to  provide 
that  by  means  of  his  report,  when  it  should  be  com- 
pleted, those  local  officers  should  have  a  sort  of 
cyclopaedia  to  guide  them  on  the  subject  of  trade 
nuisances. 

13.241.  But  do  you  think  that  an  ordinary  inspector 
is  a  fit  man  to  be  used  as  an  inspector  by  the  central 
authority  ? — Yes,  even  at  the  present  moment  up  to  a 
certain  point ;  but  beyond  that  point  the  officer  of 
health  ought  to  ask,  and  the  authorities  ought  to  have 
the  power  of  giving  him  all  necessaiy  chemical 
assistance. 

13.242.  Do  you  call  in  skilled  persons  to  go  into 
questions  to  whicli  he  has  called  the  attention  of  the 
Local  Government  Board  or  some  other  authority  ? — 
Yes. 

13.243.  Then  you  rather  qualify  the  appointment 
of  those  sanitary  officers  in  the  districts  by  requiring 
that  they  should  have  power  to  call  in  scientific 
knowledge  Avliere  their  own  knowledge  is  wanting  — ■ 
In  the  first  instance,  the  matter  is  one  for  which  it 
may  be  presumed  no  science  is  requisite  to  convict 
of  sinning  against  the  law.  Here  is  an  atrocious  trade 
stink  in  the  neighbourhood  ;  you  do  not  want  a  man 
of  science  to  prove  that.  The  representation  to  the 
justices  or  to  the  county  court,  or  whatever  the  autho- 
rity may  be,  is  that  presumably  this  trade  ought  to  be 
restricted,  for  that  it  is  making  the  common  air  of  the 
locality  intolerable. 

1 3.244.  That  would  be  simply  for  the  protection  of 
the  public  from  a  nuisance,  and  not  with  regard  to 
any  improvement  in  the  works  or  in  the  watcliing 
of  the  works,  which  is  now  the  part  of  the  alkali 
inspector  ? — I  want  to  see  the  works  watched  by  the 
general  eye  and  the  general  nose  of  the  public. 
I  want  the  public  to  be  the  inspector  in  the  first 
instance.  I  should  be  very  soi'ry  to  merge  that  very 
great  object  in  a  complacent  local  feeling  that  central 
Government  was  taking  care  of  the  locality  in 
elementary  matters  of  local  interest ;  that  there  were 
gentlemen  from  London  whose  business  it  was  to 
discover  if  there  were  local  smells.  That  would  not 
be  a  right  sort  of  Government,  nor  do  I  think  it 
would  answer  to  have  dabs  of  eclectic  legislation,  first 
for  one  trade  nuisance,  and  then  for  another.  I  think 
you  must  look  at  those  nuisances  as  a  whole,  look  at 
them  in  their  relation  to  one  another',  and  in  their 
relation  to  the  general  system  of  sanitary  government 
of  the  country. 

13.245.  Would  you  give  these  urban  sanitary 
authorities  power  to  proceed  for  penalties  ? — Yes ; 
but  always  with  power  of  appeal.  You  will  recollect 
that  under  the  Public  Health  Act  there  is  every 
security  for  appeal.  I  do  not  suppose  that  these 
vapor  questions  can  be  considered  as  over  difficult  for 
the  ordinary  local  authorities,  when  it  is  remembered 
that  even  at  present  smoke  prevention  is  given  them 
as  a  matter  for  them  to  deal  Avitli. 

13.246.  Their  smoke  prevention  has  not  been  of  a 
very  successful  character  ? — Hitherto  not ;  but  I  be- 
lieve that  in  this  matter,  in  proportion  as  you  get 
good  coherence  of  responsibility  vested  in  the  local 
authority,  and  this  always  under  the  influence  and 
with  the  assistance  of  central  inspectors,  little  by  little 
the  local  authority  will  rise  to  the  requirements  of  the 
public  service. 


The  witness  withdrew. 


Adjourned  to  Thursday  the  14th  instant  at  12  o'clock. 


KOYAL  COMMISSION  ON  NOXIOUS  VAPOtfKS. 


529 


Thursday,  14th  June  1877. 


Present : 

The  Right  Hon.  LORD  ABERDARE  in  the  Chaie. 


The  Right  Hon.  Earl  Percy,  M.P. 
The  Right  Hon.  Viscount  Midleton. 
The  Hon.  WiLBRAHAM  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M  P. 
V.  A.  Abel,  Esq.,  C.B.,  F.R.S. 


H.  E.  RoscoE,  Esq  ,  F.R.S. 

A.  W.  Williamson,  Esq.,  F.R.S. 

Admiral  W.  W.  Hornby. 

Gerald  A.  R.  Fitzgerald,  Esq.,  Secretary. 


Alfred  Osten  Walker,  Esq.,  examined. 


13.247.  {Chairman.)  You  are  a  partner  in  the  firm 
of  Joseph  Walker,  Parker,  and  Company  ? — Yes. 

13.248.  You  have  some  Avorks  for  making  lead, 
iiave  you  not,  at  Bagillt,  in  Flintshire  ? — Yes. 

13.249.  I  daresay  that  you  are  aware  of  the  com- 
plaint made  by  Mr.  Gilbert  Howell,  a  farmer  in  your 
lu'iglibourhood,  of  the  effects  of  the  vapours  produced 
from  your  v/orks  on  his  crops? — Yes.  I  may  say 
that  it  cannot  be  the  effect  of  the  vapours ;  for  the 
evidence  goes  to  show  that  it  was  rather  the  effect  of 
lead  fume  in  a  condensed  form,  foiling  in  pieces  upon 
the  land. 

13.250.  The  committee  will  bo  glad  to  hear  what 
you  have  to  say  upon  this  subject  ? — My  chief  object 
in  offering  to  give  evidence,  was  to  show,  in  the  first 
place,  the  heavy  penalty  that  we  are  under  in  the 
\ cry  nature  of  the  case  if  we  do  not  catch  our  fumes, 
and  in  the  next  place  to  show  what  we  have  done  in 
order  to  try  and  do  so.  I  should  tell  you  that  we 
have  kept  a  very  careful  record  for  a  great  number 
of  years  now,  of  the  amount  of  lead  in  every  parcel 
of  ore  that  we  buy  and  smelt ;  working  it  out  according 
to  the  assay  in  the  crucible  (it  is  assayed  in  an  iron 
crucible,  which  is  the  most  accurate  mode  of  assaying,) 
and  then  reckoning  out  from  that  the  per-centage  of 
load  contained  in  the  ore,  and  comparing  it  at  the  end 
of  the  year  with  the  quantity  actually  produced,  and 
by  that  means  we  arrive  at  the  loss  in  smelting  ;  a 
thing  that  is  only  to  be  arrived  at  by  a  long  course  of 
Avorking  on  a  very  largo  scale,  because  one  year  is 
apt  to  run  into  another  very  much  and  vitiate  the 
result.  For  instance,  a  quantity  of  lead  may  ran 
into  the  furnace  bottom  one  year  and  be  got  out 
another  year.  I  find,  that  in  10  years  from  1867  to 
1877,  during  which  time  we  smelted  87,650  tons  of 
lead  ore,  the  loss  in  smelting  that,  exclusive  of  any- 
thing tliat  we  caught  by  the  condensing  apparatus, 
and  so  forth,  was  6,039  tons.  That  loss  is  diminished 
by  the  amount  caught  in  the  short  flues  that  go  into 
our  old  chimney,  because  that  is  always  brought  back 
10  the  fxu'naces,  and  that  is  reciovereil,  and  it  is  not 
reckoned  separately  ;  that  is  to  say,  that  lead  is  never 
weighed  by  itself,  but  it  is  brought  back  and  added 
t(j  the  other  produce,  and  consequently  diminishes 
the  loss.    That  loss  we  have  never  kept  separate. 

13.251.  {Viscount  Midleton.)  In  fact,  what  you 
ai-e  going  to  give  us,  is  the  nett  loss? — No,  it  is  not 
tlie  nett  loss,  because  we  have  two  systems  of  flues. 
We  have  the  old  one,  which  lias  been  in  existence  for 
a  great  number  of  years,  for  50  or  60  years  at  least, 
lr)iig  before  I  had  anything  to  do  with  the  work. 
There  would  be  an  average  of  about  120  yards  to  each 
furnace,  and  the  fume  from  them  is  never  reckoned 
separately  ;  it  goes  simply  to  diminish  the  smelting 
loss,  as  we  reckon  it  here.  The  average  loss  with  that 
deduction  which  I  have  told  you  of,  and  bearing  in  mind 
tliiit  the  dry  assay  always  gives  a  lower  produce  than 
the  actual  chemical  contents  of  the  ore,  is  nearly 
seven  per  cent,  on  the  lead  in  the  ore  ;  not  on  the  ore 
i  I  self,  but  on  the  lead  in  the  ore.  But  you  must  be 
kind  enough  to  I'cmembcr  that  Ave  have  reduced  all 
tluit  fni-ther  by  the  means  that  we  have  used  for 
eiilchingit;  but  sci)arating  that  (because  it  varies  from 
)eai-  to  yeai  ),  the  actual  amount  driven  up  the  cliiin- 
iiei/,  if  wc  h.ad  been  working  our  old  chimney  all  that 
lime,  would  have  been  6,039  tons  of  lead  in  the  10 


years.  Taking  that  at  20/.  a  ton.  which  is  a  fair 
average  sort  of  price,  I  think  you  Avill  easily  reckon 
out  what  it  comes  to,  and  it  is  something  rather 
enormous. 

13.252.  {Chairman).  You  altered  your  system  in 
the  beginning  of  1876,  did  you  not? — Yes.  But  pre- 
vious to  that,  I  should  tell  you  that  in  1847  we  spent 
about  20,000/.  in  putting  up  the  condenser  that  was 
known  as  Stagg's  condenser.  That  was  an  apparatus 
consisting  of  three  gigantic  pumps  Avorked  by  an 
80-horse  power  engine,  which  sucked  the  smoke 
through  sprinkled  Avater  and  so  forth.  That  con- 
tinued in  use  with  us  some  time,  not  using  it  at  all  some- 
times, and  using  it  partially  sometimes  ;  but  using  it  all 
that  Ave  could  up  to  the  year  1872,  and  the  result  Avas 
very  unsatisfactory.  At  first  Ave  could  only  Avork  it 
on  our  slag  hearths. 

13.253.  You  mean  that  it  was  unsatisfactory  from 
a  commercial  point  of  view  ? — Yes  ;  from  a  com- 
mei'cial  point  of  vieAV  it  AA^as  exceedingly  unsatisfac- 
tory, and  from  every  point  of  vicAV.  At  first,  Ave  only 
Avorked  it  on  our  slag  hearths,  Avhich  did  not  give 
off  much  sulphurous  acid  in  the  working  of  the  grey 
slag.  Then  there  Avas  not  so  much  corrosion  of  all 
the  parts  of  apparatus  as  there  Avas  afterwards.  We 
then  gave  up  the  slag  hearths  as  being  an  unecono- 
mical and  Avasteful  system,  and  very  unhealthy  for  the 
men,  and  AVorked  the  slag  in  the  reverberatory  furnaces 
alone.  We  then  tried  to  Avork  those  condensers  upon 
the  ore.  Our  ores  are  A'ery  pure  in  general,  contain- 
ing on  an  average  about  80  per  cent,  from  year  to 
year  ;  you  may  put  it  at  80  per  cent,  of  lead ;  but  still 
the  sulphurous  acid  had  such  a  corrosiA^e  effect  upon 
every  part  of  the  pump  and  the  chamber  that  it  Avas 
drawn  through,  and  in  short  upon  the  whole  appara- 
tus, that  the  trouble  and  expense  Avas  enormous. 
Besides  which  the  mere  item  of  fuel  Avas  very  heavy 
indeed  ;  the  expense  for  coal  for  instance  in  1868 
was  1.700/.  in  the  year  ;  in  1869,  1,500/.  ;  in  1870, 
1,535/.  ;  and  in  1871,  1,500/.;  so  that  it  Avas  always 
an  expense  of  1,500/.  a  year.  If  the  thing  stood 
in  our  books  at  its  original  cost  of  20,000/.  Ave 
should  have  lost  money  upon  it  every  year,  but  Ave 
have  been  ahvays  writing  it  off  in  our  books.  Hoav- 
ever  the  end  of  it  Avas  it  Avas  so  unsatisfactory  that 
in  1872  to  1873  Ave  determined,  having  bought  some 
land,  as  Mr.  HoAvell  remarked,  to  build  a  long  flue  ; 
and  as  there  Avas  not  space  to  make  a  zig-zag  or  a 
straight  flue,  as  they  have  upon  Avaste  lands  in  the 
north,  and  for  other  I'casons,  Ave  built  it  in  a  coil 
Avhich  tliey  call  a  helix  or  snail  shell  coil,  Avhich, 
taken  together  Avith  the  old  flues,  made  a  total  length 
of  flue  up  to  the  nCAV  chimney  (Avhich  AA^as  built,  as 
Mr.  HoAvell  said,  very  near  his  land,)  of  little  under 
two  miles,  Avhich  cost  Avitli  the  chimney  10,000/. 

13.254.  The  object  being  to  save  yourselves  fj'om 
the  loss  of  lead  Avhieh  you  otherwise  experienced? — 
Yes.  Our  commercial  year  begins  in  May,  and  it  Avas 
built  in  1872-3,  and  finished  in  1873-4. 

13.255.  When  did  it  come  into  operation  ? — As 
soon  as  it  Avas  finished. 

13.256.  Was  there  any  change  between  then  and 
the  beginning  of  1876? — Yes;  Ave  found  that,  not- 
Avithstaiiding  this  great  length  of  flue,  the  lead  Avas 
not  deposited  in  it  as  it  should  be.  In  particular, 
there  Avas  a  straight  length  of  flue  about  150  yards 


A.  O.  Walker, 
Esq. 

14  June  1877. 
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MINUTES  OF  EVIDENCE  T^KEN  BEFORE  THE 


A.  O.  Walker,  running  up  from  the  coil  to  the  chimney  up  the  hill 
^sq.  side,  which  was  swept  by  the  draught  as  clean  as  if 
  it  had  been  swept  with  a  broom  ;  and  it  then  became 

14  June  1877.  necessary  to  adopt  some  other  plan.  My  then 
manager  Mr.  Dick,  an  excellent  chemist,  and  a  very 
ingenious  and  clever  man  altogether,  devised  a  plan 
for  damping  the  fume  by  passing  it  over  water.  The 
result  of  that  was  that  we  got  a  very  largely  increased 
deposit  of  fume  in  the  flues  ;  but  unhappily,  although 
we  stopped  it  from  going  over  the  land  more  com- 
pletely, it  resulted  in,  as  Mr.  Howell  says,  a  consider- 
able amount  of  fume  accumulating  on  the  top  of  the 
chimney,  fi-om  which  it  got  blown  off  during  a  storm. 

13.257.  How  do  you  account  for  the  increase  of  the 
nuisance,  so  far  as  Mr.  Howell's  farm  is  concerned, 
from  the  year  1876,  following  your  statement.  I 
should  have  expected  that  there  would  have  been 
rather  a  decrease  than  an  increase  ? — I  do  not  believe 
that  there  is  an  increase  in  it  really,  but  it  is  more 
visible  than  it  used  to  be. 

13.258.  Mr.  Howell's  statement  was  that  after 
January  1876  the  deposit  was  very  large,  and  the 
effect  upon  his  crops  very  sensible  and  much  more  so 
than  it  had  been  before  ? — The  truth  is  that  it  is  more 
visible.  Formerly  it  was  sent  out  in  a- state  of  very 
fine  deposit,  as  smoke  in  fact,  and  was  scattered  im- 
partially over  everywhere,  but  it  was  almost  imme- 
diately washed  in ;  but  my  manager,  of  whom  I  was 
speaking,  Mr.  Dick,  tells  me  that  he  has  seen  fre- 
quently in  the  olden  days  the  hedges  for  a  much 
greater  distance  off  than  Mr.  Howell's  white  with  the 
smoke  when  the  wind  was  strong  in  that  particular 
direction;  whereas  now  you  never  see  anything  of 
the  kind. 

13.259.  Then  the  mischief,  such  as  it  appears  to 
be,  is  concentrated  and  falls  upon  Mr.  Howell's  land? 
— It  was  formerly  so.  The  beginning  of  his  land, 
which  adjoins  ours,  is  just  on  a  level  with  the  top  of 
our  old  chimney,  and  that  was  the  first  place  that 
the  smoke  would  have  struck  whenever  the  wind  set 
that  way  in  former  days. 

13.260.  But  in  a  very  much  more  diffused  form  ? — 
In  a  more  diffused  form  and  a  more  invisible  form, 
but  all  the  same  I  think  in  a  more  mischievous  form. 

13.261.  But  why  should  you  not  find  the  sensible 
and  practical  results  of  the  mischief  before  1 876, 
which  became  so  sensible  after  January  1876  ? — 
There  are  various  reasons  for  that  perhaps. 

13.262.  He  states  that  "  in  calm  weather  the  fumes 
"  coat  all  round  the  top  of  the  chinmey,  and  the  first 
"  breeze  blows  them  on  to  the  adjoining  land  ;  the 
"  fumes  lie  on  the  land  and  on  the  vegetation  in  a 
"  filmy  or  slimy  form,  and  fall  so  thick  on  my  land 
"  nearest  to  the  chimney  that  1  can  readily  scrape  up 
"  as  much  as  two  or  three  pounds  weight  at  a  time  ;" 
and  then  he  proceeds  to  say  that  it  affected  the 
water,  that  it  affected  the  fruit  and  the  vegetables, 
that  it  spattered  the  glass  on  his  windows,  so  that  he 
was  obliged  to  prohibit  the  use  of  the  roof  water  for 
culinary  purposes,  and  that  he  dared  not  pasture  the 
three  fields  near  the  chimney ;  and  he  says  that  he 
took  a  crop  of  barley  off  one  of  them  and  hay  off  the 
others  which  he  still  has  on  hand,  being  afraid  to  use 
or  sell  either ;  and  then  he  says  that  he  communicated 
with  you  and  that  you  suggested  to  him  that  he  should 
not  graze  his  sheep  upon  the  three  fields  that  were 
nearest  to  the  chimney  ? — Yes,  that  is  quite  true  so 
far  that  I  did  suggest  that.  The  fact  is,  I  was  more 
alarmed  at  it  then  than  I  was  afterwards,  because  I 
observed  that  a  number  of  fowls  belonging  to  my 
nephew,  who  is  also  in  the  firm,  thrived  very  well. 
There  are  one  or  two  square  yards  where  he  keeps 
fowls  where  the  men  are  constantly  going  in  and  out, 
especially  one  yard  in  which  the  state  of  things  is 
much  worse  than  on  Mi-.  Howell's  land,  because  the 
men  in  cleaning  out  the  flues  have  to  travel  over  it, 
and  the  ground  there  is  as  blue  as  this  table  cloth  is 
green,  and  yet  the  fowls  live  and  thrive  there,  and 
fowls  are  particularly  susceptible  to  lead  poisoning, 
as  anybody  knows  who  has  tried  to  keep  them,  where 
there  is  gravel  from  lead  mines  or  anything  of  that 


kind.  The  truth  of  the  matter  is  he  can  see  it  now 
and  he  could  not  see  it  before;  it  lies  in  little  spots 
scattered  widely  about,  and  when  he  talks  of  gathering 
two  or  three  pounds  weight  of  it  he  would  have  to 
travel  over  a  deal  of  ground  to  get  it. 

13.263.  You  have  yourself  said  that  that  is  one  of 
the  reasons  why  it  should  visit  him  now  in  a  more 
condensed  form  than  it  did  formerly,  but  if  it  visits 
him  in  a  more  condensed  form  Avould  it  not  be  likely 
to  be  more  mischievous  to  him  ? — I  think  not ;  if  you 
were  to  take  a  ton  of  flour  and  dredge  it  ovei'  an  acre, 
after  the  first  shower  you  Avould  not  see  it ;  but  if 
you  were  to  take  a  quarter  of  a  hundred  weight  of 
flour  and  roll  it  up  into  balls  and  stick  it  about  in 
spots  in  little  balls  you  would  see  it  plainly  enough 
for  a  long  time.  That  is  exactly  the  state  of  affairs 
now,  whereas  formerly  it  was  scattered  all  over  it. 

13.264.  One  can  understand  that  a  noxious  vapour 
of  this  sort  if  widely  diffused  would  be  less  injurious, 
but  if  condensed  would  be  highly  injurious ;  but  can 
you  explain  why,  when  a  larger  quantity  falls  upon  a 
smaller  space  than  formerly,  it  is  less  injurious  to  that 
smaller  space  than  it  used  to  be  ? — I  take  the  liberty 
to  deny  that  a  larger  quantity  falls  upon  that  space  ; 
on  the  contrary,  I  maintain  that  it  is  very  much 
smaller,  taking  it  altogether,  upon  tiiat  space. 

13.265.  That  is  to  say,  by  way  of  illustration,  not 
so  much  would  fall  upon  one  acre  as  formerly  would 
fall  upon  10  acres,  but  then  would  not  the  quantity 
falling  upon  one  acre  be  more  injurious  to  that  one 
acre  ? — No,  what  I  say  is  that  the  quantity  which 
falls  upon  any  one  acre  of  land  is  infinitely  less  than 
it  used  to  be. 

13.266.  (Professo'r  Roscoe.)  Whereas  it  used  to 
fall  all  over  the  area,  it  now  accumulates  in  patches 
where  it  is  blown  down  ? — Yes. 

13.267.  {Chairman.)  What  do  you  say  with  regard 
to  his  statement  about  the  disuse  of  the  water  that 
was  formerly  gathered  upon  the  roof  of  his  house  ? — 
I  think  that  he  has  been  frightened  about  nothing. 

1 3.268.  What  do  you  say  as  to  what  he  says  with 
regard  to  his  not  being  able  to  sell  the  produce  of  his 
fields  ? — I  say  that  that  is  a  most  disingenuous  state- 
ment of  his,  because  we  offered  to  buy  every  bit  of  it 
from  him  at  the  market  price,  and  he  cannot  deny  it. 

13.269.  It  might  be  your  interest  to  do  so  ;  but  the 
question  is  whether  he  could  obtain  a  purchaser  who 
had  not  the  interest  that  you  have  in  buying  up  an 
article  of  this  sort  ? — I  do  not  see  how  that  can  make 
any  difference.  He  is  quite  sure  of  his  money  from 
us,  and  why  should  he  not  sell  it  to  us  the  same  as 
to  anybody  else.  If  he  went  round  the  market  and 
said,  "  Here  is  this  damaged  stuff  from  Walker  and 
Parker's  works ;  what  will  you  give  me  for  it,"  he 
could  not  get  a  price  for  it. 

13.270.  That  is  to  say,  you  were  perfectly  willing 
to  give  him  a  higher  price  than  other  persons  would 
give ;  but  that  does  not  prove  that  the  produce  of  his 
f^arm  has  not  been  injured  ? — Let  me  tell  you  another 
fact.  That  land  is  very  much  less  under  the  influence 
of  the  prevailing  winds  than  our  own  land,  as  I  can 
show  if  you  like  to  see  a  statement  which  I  have 
taken  from  the  Meteorological  Committee's  calcula- 
tions which  I  have  here.  We  took  a  stack  of  hay 
from  our  land,  within  200  yards  of  the  chimney,  last 
June,  and  as  I  was  determined  to  test  the  question, 
seeing  that  those  fowls  were  not  injured  at  all,  I  set 
apart  one  of  our  horses,  and  I  fed  him  for  nearly  six 
months  on  nothing  else  but  the  hay  from  this  land, 
and  the  horse  is  just  as  well  now  as  he  was  the  day 
he  began  to  eat  it,  and  it  is  still  going  on. 

13.271.  Mr.  Howell  said  that  he  had  a  colt,  which 
he  had  been  grazing  upon  this  land,  which  showed 
the  first  symptoms  of  lead  poisoning,  and  that  he 
removed  him  to  land  at  a  distance,  and  he  hopes  that 
he  has  thereby  saved  him.  Do  you  think  that  that 
is  altogether  imaginary? — Every  horse  or  cow  that 
has  anything  the  matter  Avith  it  within  two  miles  of  a 
lead  chimney,  even  if  it  breaks  its  leg,  it  i8  always  the 
lead  that  has  done  it,  sbmehow. 

13.272.  Then  you  conceive  that  the  fumes  from 
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the  lead  are  not  injurious  to  land  ? — No,  I  do  not  say 
that.  Whei'e  they  are  in  large  quantities  and  very 
close  to  the  land,  I  suppose  they  must  be. 

13.273.  Are  they  not  immediately  close  to  the  land 
in  this  case  ? — Yes ;  but  it  is  a  curious  fact,  I  have 
been  24  years  at  these  works,  and  I  can  only 
remember  one  claim  for  compensation,  and  that  was 
more  20  years  ago. 

13.274.  If  you  admit  (hat  they  are  injurious  when 
they  are  close  to  the  land,  how  is  it  that  Mr.  Howell 
is  not  injured  ? — I  do  not  say  that.  I  say  that  ours 
now  are  not  injurious;  it  is  changed  from  what  it  was 
formerly.  Where  we  sent  on  an  average  600  or  700 
tons  of  lead  out  of  our  chimneys,  it  was  a  very  different 
thing  from  what  it  is  now  when  we  only  send  out, 
perhaps,  100  or  200  tons  in  a  year.  I  cannot  tell 
exactly  what  it  is,  because  it  is  impossible  to  say  what 
amount  goes  away  in  slag.  It  is  difficult,  and,  in  fact, 
impossible,  to  work  it  out. 

13.275.  Then  you  think  that  when  he  says  that  in 
the  spring  of  1876  he  lost  an  unusual  number  of 
lambs,  that  that  was  due  to  other  causes  ? — I  think  it 
is  very  probable — I  have  no  evidence  whatever  on 
the  subject  to  show  whether  they  were  leaded  or  not. 

13.276.  He  stated  that  he  tried  an  experiment  with 
some  sheep  of  his  flock ;  that  he  took  one,  weighing 
123  lbs.,  and  put  it  in  the  orchard  on  the  22nd  of 

.  November  last  ;  that  at  first  it  ate  eagerly,  but 
gradually  grew  dull  and  lifeless,  and  infirm  in  its 
limbs,  until  at  the  beginning  of  March  it  had  become 
emaciated  and  could  not  stand;  aud  that  it  died  on 
the  second  of  March.  That  he  had  it  opened  and 
sent  the  viscera  for  analysis,  and  there  could  be  no 
question  that  it  was  lead  poisoned;  that  it  weighed 
61  lbs.  at  the  time  of  its  death,  having  weighed 
123  lbs.  when  it  was  put  on  ? — But  did  he  not 
actually  feed  it  with  lead  ?  He  said  that  he  gathered 
some  of  the  stulF,  and  mixed  it  with  the  trough  food. 
I  should  never  recommend  lead  as  an  article  for 
feeding  sheep  or  cattle.  It  is  scarcely  a  fair  experi- 
ment to  prove  whether  it  is  likely  to  affect  the  land 
of  any  gentleman. 

13.277.  It  is  one  way  of  making  the  experiment. 
If  it  is  deposited  on  the  grass  and  a  sheep  eats  it, 
where  is  the  difference  between  that  and  mixing  it 
with  the  food  in  the  trough  ? — Because  he  gets  the 
produce  of  several  acres  in  one  draught. 

13.278.  You  say  that  it  is  much  more  concentrated 
than  it  used  to  be  ? — I  say  that  it  is  in  more  visible 
pellets. 

13.279.  If  there  is  nothing  in  the  taste  which 
repelled  it,  the  sheep  would  eat  the  grass  upon  which 
those  pellets  fell,  and  with  it  some  portion  of  the 
lead? — Yes;  but  the  question  is  how  much  of  those 
pellets  would  it  eat  in  the  course  of  the  day,  as  com- 
pared with  the  grass  which  it  is  eating  all  day  long. 

13.280.  Would  you  say  that  when  he  says  he 
suffered  he  is  either  mistaken  or  he  is  misleading 
the  Commission  ? — I  tliiuk  he  is  misleading  himself 
to  a  great  extent.  He  has  taken  alarm,  and  he  sees 
everything  from  the  point  of  view  of  lead  poisoning. 
There  is  another  point  which  I  am  coming  to 
presently,  viz.,  that  probably  he  will  have  no  cause 
to  complain  any  furtlier  of  this,  because  I  am  sorry 
to  say  we.  shall  be  obliged  to  stop  damping  our 
fumes. 

13.281.  Why  is  that  ? — Probably  we  shall  have  our 
chimney  down  about  our  ears  very  soon  unless  we 
cease  damping  the  smoke  ;  the  first  piece  of  straight 
chimney  is  falling  in,  and  we  are  rebuilding  it  with 
a  view  to  making  tlie  fume  dry. 

13.282.  Would  that  produce  any  effect  upon  the 
amount  of  vapour?  It  would  make  all  the  difference  ; 
there  would  be  no  more  of  those  clots. 

13.283.  Then  you  will  i-eturn  to  the  old  condition, 
which  you  say  was  more  injurious? — No  we  do  not 
do  that.  I  mean  that  although  we  have  now  got 
about  a  mile  and  three-quarters  more  flue  than  we 
had  when  wo  were  working  it  before,  and  I  hope 
we  shall  catch  most  of  the  fume,  yet  it  will  not  catch 
■"So  much  as  it  did  when  it  was  damp.    What  troubled 
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me  was  that  this  smoke  being  mixed  with  steam,  did 
not;  a  good  deal  of  it,  reach  the  point  of  saturation 
until  it  reached  the  top  of  the  chimney,  and  tiien 
cooling  rapidly  it  deposited  as  water  and  fume  mixed 
on  the  top  of  the  chimney,  -and  hung  around  the  top. 
You  can  easily  conceive,  (let  him  say  what  he  likes,) 
that,  bearing  in  mind  that  the  prevailing  winds  blow 
over  our  land  and  not  over  his,  and  that  the  top  of 
the  chimney  after  all  cannot  hold  a  very  enormous 
quantity  of  this  stuff,  and  that  it  is  only  blown  off  in 
very  strong  winds,  no  such  very  large  amount  could 
be  blown  off  the  chimney  on  to  his  land. 

13.284.  (Viscount  Midleton.)  You  do  not  deny, 
as  I  understand,  that  lead  fumes  are  injurious  to 
vegetation  when  they  fall  upon  it  ? — That  depends 
upon  what  you  mean  by  "  injurious  to  vegetation." 

13.285.  I  mean  that  vegetation  is  injured  or 
destroyed  by  it  ? — I  have  never  seen  any  sign  of 
vegetation  being  injured  or  destroyed  by  it.  That 
is  a  very  different  thing  from  animal  poisoning. 

13.286.  You  do  not  admit  then  that  vegetation  is 
injured  by  it  ? — I  do  not  admit  that  ;  there  is  an 
idea  that  it  is  injurious  to  the  health  of  animals,  but 
I  have  never  known  but  one  claim  made  for  com- 
pensation upon  us  for  24  years,  and  that  was  made 
more  than  20  years  ago. 

13.287.  Have  you  ever  had  any  claim 
compensation  in  consequence  of  the  effect 
health  of  animals  ? — That  is  what  I  mean. 

13.288.  But  not  for  any  injury  to  any  crop  ? — 
None.  T  have  never  heard  of  anything  of  the  sort ; 
even  Mr.  Howell  does  not  say  that  the  crops  were 
injured.  He  said  he  was  afraid  that  his  barley 
would  not  be  fit  to  use,  because  of  the  quantity  of 
lead  in  it.  I  am  perfectly  certain  that  that  was  a 
chimerical  idea,  but  that  was  his  idea.  There  is  no 
actual  injury,  as  I  understand,  like  the  injury  caused 
by  sulphurous  acid. 

13.289.  You  spoke  of  upwards  of  6,000  tons  having 
gone  up  the  chimney  in  ten  years? — Yes. 

13.290.  I  apprehend  that  almost  all  that  amount 
was  emitted  into  the  atmosphere? — Yes,  I  should  tell 
you  that  that  amount  was  driven  up  into  the  flues, 
but  the  amount  that  was  caught  out  of  that  was  2,220 
tons  out  of  6,039. 

13.291.  That  would  leave  about  3,800  tons  that 
went  into  the  atmosphere  ? — Yes. 

13.292.  Do  you  consider  that  by  the  adoption 
of  this  new  flue  you  have  materially  diminished 
the  quantity  emitted  into  the  atmosphere  ? — Very 
materially  indeed. 

13.293.  Have  you  any  idea  roughly  as  to  the  per- 
centage; has  it  diminished  it  by  50  per  cent.  ?--A 
great  deal  more  than  50  per  cent.,  the  last  year  or 
two. 

13.294.  You  were  going  to  speak,  first  of  all,  as  to 
the  penalty  attached  to  it  ;  what  is  the  penalty  to 
which  you  refer  ? — The  penalty  is  the  loss  of  all  that 
lead,  and  that  is  a  very  heavy  penalty. 

13.295.  You  mean  a  penalty  inflicted  in  the  process 
of  manufacture,  and  not  by  the  legislature  ? — Yes.  I 
should  rather  have  said  that  it  was  an  inducement  to 
stop  it. 

13.296.  In  the  case  of  the  lead  which  you  succeed 
in  intercepting  in  this  way,  is  it  of  the  same  value  as 
lead  in  the  ordinary  process  of  manufacture,  say  20Z. 
a  ton  ? — Yes  ;  when  it  is  once  smelted,  it  is  veiy  good 
soft  lead.  That  of  course  will  always  be  a  question 
depending  upon  the  ore  that  is  smelted.  We  smelt 
pure  ore,  and  we  get  pure  lead  in  the  fume  ;  if  we 
smelted  impure  ore,  that  is,  ore  containing  much  an- 
timony or  ai'senic,  and  so  on,  we  should  get  much  less 
pure  lead  out  of  the  fume. 

13.297.  This  improvement  which  has  taken  place 
is  a  matter  of  your  own  commercial  interests,  and  not 
in  consequence  of  any  legislation  ? — Entirely  so.  We 
spent  20,000/.  first  of  all  in  a  thing  which  turned  out 
to  be  a  failure,  and  we  have  spent  10,000/.  more  in  a 
thing  that  has  turned  out  to  be  a  success. 

13.298.  Are  you  familiar  with  the  system  adopted 
in  other  lead  works  ? — Yes,  I  think  I  am, 
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A.  O.  Walker,  13,299.  Are  you  aware  whether  any  process  has 
been  invented  by  which  the  lead  is  entirely,  or  almost 
  entirely  intercepted  ? — Nothing  bnt  long  flues  and 

14  Jane  1877.  ^.j^jjj^^i^gj.g  .  ^nd  there  is  always  very  great  difficulty  i'l 
working  long  flues  with  reverberatory  furnaces ;  tL.  „• 
have  generally  been  used  with  ore  hearths. 

1 3.300.  In  what  way  have  they  been  intercepted  ? — 
There  have  been  many  patents  taken  out  for  con- 
densing apparatus,  but  they  are  anything  but  a  success. 
There  are  many  troubles  connected  with  it ;  for  if  you 
get  condensation  you  spoil  your  draught,  and  the 
sulphuric  acid  destroys  and  corrodes  everything  that 
you  can  use. 

13.301.  Do  you  come  under  inspection  ? — Under 
the  Factory  Acts  we  do. 

13.302.  But  not  under  the  Alkali  Acts? — No. 

13.303.  Should  you  have  any  objection  to  be  placed 
under  inspection  ? — Only  so  far,  that  in  a  trade  like 
ours,  the  inspector  is  never  a  practical  man  ;  he  does 
not  know  anything  about  the  matter  in  hand. 

13.304.  {Professor  Williamson?)  With  regard  to 
the  nature  of  the  fumes  which  you  have  collected  in 
your  flue,  and  the  fumes  Avhich  have  hitherto  escaped 
your  condensation,  in  what  form  is  the  lead  contained 
mostly  in  those  substances  ? — 1  imagine  it  is  chiefly 
as  a  sulphate,  from  the  analysis  that  I  have  seen  of  it. 

13.305.  Is  there  not  some  black  material  mixed 
with  it  ? — It  is  black  when  it  is  damped.  The  same 
fume  which  is  as  near  white  as  can  be,  and  certainly 
as  white  as  the  white  flowers  in  the  paper  on  the  wall, 
becomes,  Avhen  it  is  damped,  as  dark  as  the  darkest 
shade  of  those  leaves,  or  rather  darker. 

13.306.  Is  it  a  property  which  belongs  to  sulphur 
and  to  lead,  that  it  becomes  dark  upon  moisture  ? — 
No ;  perhaps  it  is  the  smoke  from  the  coal  which  is 
precipitated  by  the  moisture,  that  is  the  cause  of  it. 

13.307.  When  it  is  deposited  in  the  pi-esence  of 
moisture,  you  get  coal  smoke,  which  otherwise  does 
not  go  with  it  ? — Yes. 

13.308.  The  sample  of  grass  which  was  shown  to 
the  Commission  by  your  neighbour,  had  got  upon  it 
a  quantity  of  black  looking  substance,  which  looked 
rather  like  a  sulphide  of  lead,  like  finely  divided  ore  ; 
is  it  within  your  knowledge  that  the  sulphide  itself  is 
carried  up  mechanically  ? — A  certain  amount  un- 
doubtedly is  ;  but  I  do  not  think  that  it  Avould  travel 
far,  it  would  deposit  very  much  nearer  the  furnace 
than  where  he  got  it  from.  Besides  that,  it  is  an 
undoubted  fact  that  the  fume  is  as  nearly  white  as 
possible  when  it  is  deposited  dry,  and  it  is  quite  a 
slate  colour  when  it  is  deposited  wet. 

13.309.  I  understood  you  to  say  just  now  that  a 
considerable  quantity  of  the  deposit,  which  is  collected 
on  the  land  immediately  adjacent  to  your  flue,  had 
been  previously  collected  at  the  top  of  the  flue,  and 
at  the  edges  of  the  chimney,  and  it  is  blown  down 
occasionally  by  gusts  of  wind  ? — Yes. 

13.310.  So  that  there  is  a  rapid  and  constant  de- 
position of  solid  materials  from  the  gases  which  are 
coming  out  of  the  top  of  the  chimney  ? — Yes. 

13.311.  Is  that,  in  your  opinion,  limited  to  the  top 
of  the  chimney,  or  is  there  not  a  good  deal  which 
would  be  deposited  beyond  that  ? — No,  I  think  not. 
When  you  see  the  smoke  going  out,  as  it  is  when  it  is 
damped,  it  goes  out  in  a  gi'eat  volume,  white  for  an 
extremely  short  distance,  varying  with  the  dryness 
of  the  atmosphere  ;  and  then  it  is  cut  ofl"  quite 
suddenly,  proving  it  to  be  steam.  In  a  saturated 
atmosphere  it  would  go  on  for  a  long  time.  In  a  dry 
atmosphere,  it  is  cut  ofl"  close  to  the  chimney. 

13.312.  What  is  the  thickness  of  the  wall  of  the 
chimney,  speaking  roughly? — The  coping  stone  is 
probably  about  18  inches. 

13.313.  What  is  the  diameter  of  the  chimney  at  the 
top  ? — I  think  it  is  12  feet  inside,  but  I  am  not  quite 
sure. 

13.314.  But  if  the  top  of  the  wall  is  pretty  much 
covered  with  this  deposit,  surely  you  would  expect 
that  some  deposit  would  fall  down  outside  the  top  of 
the  wall  ;  it  would  not  be  limited  to  that  precise 
circle  of  the  wall,  would  it  ? — It  seems  to  be  the 


contact  with  the  cold  chimney  which  makes  the 
deposit— the  suddenly  cooling  of  it.  Certainly  we 
have  always  seen  those  spots  from  the  chimney  after 
a  gale  of  wind,  and  never  at  any  other  time. 

13.315.  Those  spots  which  are  due  to  a  considerable 
quantity  going  down  at  one  place  ? — Yes  ;  blowing 
off  from  the  chimney. 

13.316.  In  a  more  distributed  form,  do  not  you 
think  that  it  must  deposit  itself,  under  other  circum- 
stances, not  so  much  in  patches  ? — If  it  does  so,  it  is 
an  invisible  quantity  ;  certainly  it  is  not  in  the  same 
form. 

13.317.  With  regard  to  the  loss  of  the  other 
metals  than  lead,  for  instance,  antimony  and  arsenic, 
in  the  ore  ? — We  have  practically  no  antimony  or 
arsenic  in  our  ore. 

13.318.  Has  it  been  your  practice  for  any  length 
of  time  to  smelt  corapai-atively  pure  ore  ? — It  is  a 
very  considerable  number  of  years  since  we  have 
smelted  any  ore  rich  in  antimony, 

13.319.  When  ores  rich  in  antimony  are  smelted, 
is  their  any  experience  that  the  antimony  passes  ofl"  in 
greater  proportion  than  the  lead,  or  is  it  the  other 
way  ;  which  of  the  two  metals  undergoes  the  greatest 
loss,  the  antimony  or  the  lead  when  they  ai-e  together  ? 
— The  antimony  is  said  to  be  more  volatile  than  the 
lead,  but  I  have  no  experience  of  that. 

13.320.  Of  course  the  arsenic  does  go  away  in  a 
much  greater  proportion  ? — Yes. 

13.321.  I  understood  you  to  say  that  the  great 
difficulty  in  the  way  of  fully  condensing  those  fumes 
arises  from  the  necessity  of  keeping  your  gases  hot 
for  the  purposes  of  di'aught  ? — Yes. 

13.322.  Have  you  not  tried  an  artificial  draught 
from  a  blower? — Yes;  but  we  have  16  furnaces. 
Stagg's  condense!"  that  we  gave  up  was  a  blower,  that 
is  to  say,  it  was  a  sucker  rather  than  a  blower. 

13.323.  And  that  was  corroded  by  the  fumes,  I 
understood  you  to  say  ? — Yes. 

13.324.  What  kind  of  aspirator  or  sucker  was  it 
that  you  employed  ? — It  was  thi^ee  huge  pumps  made 
of  wood  and  hooped  together  ;  but  it  was  the  hoops 
that  always  corroded,  so  much  so  that  at  one  time  we 
seriously  debated  the  question  of  making  them  of  pure 
silver,  but  the  interest  on  the  money  would  be  so 
great  that  it  would  be  out  of  the  question. 

13.325.  Are  you  acquainted  with  the  aspirators 
which  are  made  on  the  construction  of  Root's  blower  ? 
— No ;  I  do  not  know  them.  We  tried  a  large  fan, 
driving  it  through  water,  but  we  could  not  get  any- 
thing approaching  to  the  draught  that  we  required, 
and  I  do  not  believe  it  is  possible,  hardly,  that  you 
should  have.  The  ore  heal  ths  are  very  much  more 
easily  managed,  as  regards  condensation  of  the  fume, 
than  reverberatory  furnaces,  because  there  the  draught 
is  supplied  by  a  bellows,  the  ore  being  worked  by  a 
blast ;  but  there  are  very  great  evils  on  the  other 
hand  connected  with  them.  They  are  much  more 
unhealthy  to  the  men  than  the  reverberatory,  and 
they  can  only  be  worked  profitably  in  a  country  y/here 
peat  can  be  had,  I  believe,  and  we  have  no  peat 
within  veiy  many  miles  of  our  works. 

13.326.  Have  you  ever  tried  heating  by  gas  as  a 
means  of  wind  ? — We  have  had  it  under  consideration, 
but  we  came  to  the  conclusion  that  it  was  "impossible. 

13.327.  Where  you  use  regenerators  might  not  gas 
be  used  ? — I  have  never  heard  of  it. 

13.328.  Have  you  never  heard  of  using  what  is 
called  crude  air  gas  noAV  with  those  regenerators  ? — 
I  do  not  think  that  that  has  ever  been  done,  and  I  do 
not  know  how  it  could  be  managed.  I  think  it  is 
almost  impossible  ;  you  must  bring  the  ore  in  contact 
with  the  reducing  material.  It  is  a  curious  sort  of 
process  altogether. 

13.329.  {Earl  Percy ^  I  am  not  quite  sure  that  I 
caught  correctly  those  figures  which  you  gave  us. 
Did  I  rightly  understand  you  to  say  that  the  loss  by 
smelting  was  7  per  cent.  ? — 7  per  cent,  on  the  lead  in 
the  ore  according  to  the  dry  assay  in  iron  crucibles. 
That  is  the  result  of  an  average  of  ten  years  ;  but  that 
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is  reduced  by  Avliat  we  catch  in  the  long  flue  ;  it  is  the 
loss  witliout  the  long  flue. 

13.330.  (^Professor  Williamson.)  It  includes  what 
goes  into  the  slag,  does  it? — Yes,  it  includes  the  loss 
in  that  way.  I  should  think  that  the  quantity  that 
goes  in  the  slag  is  not  one  half  per  cent. 

13.331.  {Earl  Percy.)  Can  you  explain  how  it 
comes  that  although  the  lead,  as  you  stale,  is  very 
injurious  to  fowls,  yet  the  fowls  that  are  living  upon 
property  which  is  covered  very  thickly  with  lead, 
as  you  describe,  are  quite  uninjured?  —  I  cannot 
explain  it  in  the  least;  it  perplexes  me  more  than 
anything  that  I  have  come  across  for  a  long  time ; 
I  cannot  at  all  understand  it.  The  only  conclusion 
that  I  can  come  to  is  that  the  lead  fume  in  this  form 
is  not  so  injurious  as  it  is  in  many  other  forms.  I 
know  that  I  had  some  fowls  at  my  own  house  at 
Chester  some  years  ago,  and  they  sent  me  up  some 
cinders  and  pots  from  the  works  to  fill  up  a  hole  in 
the  ground,  and  there  Avas  a  very  fine  coating  of  white 
lead  on  some  of  those  broken  pots  which  were  buried 
under  the  cinders,  but  they  worked  up  occasionally 
to  the  top,  and  I  remember  that  I  had  my  fowls  all 
paralysed.  I  cannot  make  it  out.  These  fowls  not 
only  live,  but  thrive  and  breed  in  quantities,  and  they 
live  in  the  space  between  two  flues ;  and  the  prevailing 
storms  from  the  south-west  and  south  blow  over  our 
land. 

13.332.  Has  the  horse  which  you  have  been  feeding 
upon  this  hay  continued  to  thrive  ? — Perfectly  well, 
he  is  as  well  as  ever  he  was  in  his  life. 

13.333.  Has  the  hay  with  which  you  have  been 
feeding  this  horse  been  covered  with  that  blue  lead, 
in  the  same  way  as  the  grass  which  Mr.  Howell 
shoA^^ed  us  when  he  was  here  ? — I  suppose  it  is 
covered  quite  as  much  as  his  is,  but  you  get  a  picked 
piece  shown  you,  and  you  must  not  go  away  with  the 
idea  that  the  whole  land  is  covered  thick  like  that ; 
it  is  only  a  spot  here  and  a  spot  there,  at  wide  distances 
apart. 

13.334.  Do  you  give  the  hay  which  is  cut  from 
those  spots  to  your  horse  ? — VVe  gave  the  hay  cut 
from  this  meadow  which  is  withiu  about  200  yards 
of  the  chimney  ;  that  is  the  hay  which  wo  have  given 
specially  to  this  horse  to  try  the  effect,  and  Ave  haye 
been  feeding  him  on  it  for  five  months. 

13.335.  You  grazed  some  horses,  I  think,  in  1875 
upon  that  land  ? — We  used  to  turn  out  on  a  Saturday 
night  one  or  two  horses  that  required  it,  that  is  about 
all. 

13.336.  AwA  have  you  ceased  to  do  that? — If  we 
have,  it  is  not  on  account  of  the  lead  ;  I  do  not  know 
whether  we  have  ceased  to  do  it,  but  1  should  not  be 
afraid  to  have  them  turned  out  there  to-morrow. 

13.337.  Do  not  you  think  it  probable  that  if  tlie 
lead  came  from  the  top  of  the  chimney  in  a  solid  form 
the  animals  which  were  grazing  on  the  land  might 
SLili'er  more  from  the  effects  of  it  than  animals  fed 
merely  upon  the  hay  that  is  cut? — If  it  is  injurious 
at  all,  I  should  say  that  it  would  be  more  likely  to 
affect  them  in  tliat  form  than  by  feeding  them  on  the 
hay,  but  I  cannot  say  ;  I  should  imagine,  from  my 
own  idea,  that  they  would  get  on  to  the  ground  more 
with  their  teeth. 

13.338.  Is  all  the  land  that  is  near  the  chimney  in 
question  in  your  own  hands  ? — Yes,  it  is  all  in  our 
hands,  all  that  is  not  taken  up  by  the  flues. 

13.339.  What  do  you  do  with  the  hay  on  it.?— 
Some  of  it  is  so  trampled  about  that  it  is  really  good 
for  nothing  ;  I  do  not  know  what  we  have  done  Avith 
it  lately.  We  have  cut  a  good  deal  of  it  close  round 
the  tops  of  the  flues  for  hay  bands,  for  Ave  have  rather 
more  to  pay  for  straw  for  packing  than  for  hay. 

13.340.  Then  you  make  no  large  quantity  of  hay 
except  for  experiment  ? — We  do  not  make  it  at  all 
for  experiment,  we  feed  the  horse  as  an  experiment. 

13.341.  What  do  you  do  Aviih  the  rest  of  the  hay, 
do  you  sell  it? — No,  it  is  a  very  small  stack,  and  Ave 
shall  feed  the  horse  upon  it  all  ;  but  really  it  is  such 
coarse  bad  stuff  that  quite  independently  of  the 
question  of  smoke  it  would  not  be  fit  to  give  to  horses 
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or  cattle.    All  that  part  of  the  hind  has  been  pretty   A.  O.  Walker, 
much  knocked  about;  at  the  time  we  Avere  building  Esq. 
the  flue,  it  had  the  rubbish  throAvn  all  over  it,  and  it.  ^ 
has  grown  terribly  Aveedy  stuff. 

13.342.  (7)//-.  istevemon.)  In  those  calculations  that 
you  have  given  us,  you  began  with  the  quantity  of 
lead  Avhich  you  ascertained  to  be  in  the  ore  by  assay, 
Avhich  you  say  is  about  80  per  cent. ;  I  presume  that 
that  under-rates  tlie  real  quantity  of  lead  in  the  ore  ? 
— Y'es,  by  a  trifle  ;  I  am  not  quite  sure,  but  I  believe 
that  an  analysis  A'ery  carefully  done  Avould  perhaps 
give  one  or  two  per  cent.  more. 

13.343.  When  you  said  that  7  per  cent.  Avas  in 
the  nature  of  loss,  you  did  not  mean  ultimate  loss  ? 
—No. 

13.344.  But  it  is  that  per-centage  AAdiich  escapes 
from  the  furnaces  ? — Yes. 

13.345.  And  afterwards  is  much  of  it  to  be  ac- 
counted for  in  the  slag  ? — Yes. 

13.346.  How  much  do  you  think? — It  is  very 
ditficult  to  get  at ;  we  do  not  Aveigh  our  slags  that 
are  throAvn  away,  and  Avithout  doing  that  you  cannot 
get  at  the  loss  in  the  slags. 

13.347.  Did  you  ascertain  the  per-centage  of  lead 
in  the  slag  ? — Yes,  about  one  per  cent.,  or  less  than 
one,  because  it  all  depends  upon  what  the  quantity  of 
slag  is. 

13,348-  Then  Ave  may  take  it  as  one  )ier  cent,  on 
the  Aveight  of  the  slag  ? — ^  Yes,  100  parts  of  slag  Avould 
contain  pei  haps  one  of  lead. 

13.349.  Could  you  roughly  estimate  Avhat  one  part 
of  100  of  slag  Avould  be  in  100  of  lead  ? — I  cannot 
Avithout  knowing  the  weight  of  the  slag.  I  cannot  giA'e 
the  roughest  idea.  I  should  say,  giving  a  very  rough 
notion,  tiiat  if  you  Avere  to  put  the  loss  by  slags  and 
other  methods  at  one  half  per  cent,  out  of  7  per  cent., 
you  might  perhaps  put  that  down  for  slags  ;  but  that 
is  a  very  rough  guess. 

13.350.  Tuat  leaves  6^  per  cent,  then  of  lead  on 
which  you  Avish  to  operate  in  the  Avay  of  those  im- 
provements which  you  have  been  describing  ? — Yes. 

13.351.  And  I  gather  that  you  are  so  lar  successful 
that  you  recover  more  than  half  of  that  ? — Yes,  avg 
recover  more  than  half  ;  it  is  a  serious  matter  to  have 
a  cliimney  doAvn,  and  as  Ave  have  got  to  alter  our 
process  I  do  not  knoAV  Avhat  Ave  shall  do  in  the  future. 

13.352.  In  the  meantime  you  ai'e  in  the  way  of 
improvement  in  that  respect  ? — I  do  not  know,  I  am 
afraid  that  it  Avill  be  an  improvement  for  the  worse 
as  regards  the  catch  of  lead,  but  you  cannot  afford  to 
upset  a  chimney  90  yards  high  ;  it  is  an  expensive 
matter  to  rebuild  a  chimney  90  yards  high. 

13.353.  Are  you  afraid  of  the  cost  of  elFecting 
improvements  Avhich  will  have  no  value  afterwards  ? 
— That  is  hardly  the  case,  it  is  stopping  the  damping 
of  the  fume  for  the  sake  of  saving  the  chimney ;  we 
have  to  stop  the  damping  of  the  fume  which  Ave  knoAV 
to  be  a  good  thing,  in  order  to  save  the  chimney  Avhich 
we  shall  otherwise  have  doAvn,  and  consequently  Ave 
shall  probably  have  to  sacrifice  a  certain  portion  of 
the  lead  for  the  sake  of  keeping  the  chimney  up. 

13.354.  Do  you  mean  that  damping  the  fume  is 
an  iujui'y  to  the  brickwork  of  the  chimney  ? — It  is 
making  an  aAvful  mess  of  the  chimney.  It  has  eaten 
aAvay  the  lime  in  the  joints,  and  the  mixed  fume  and 
acid  stuff  is  running  down  outside  the  chimney  in 
streaks  of  blue  aiul  yelloAV  all  over  the  chimney. 

13.355.  I  presume  there  is  no  Avay  of  applying  heat 
to  the  chimney  to  keep  it  dry? — It  would  be  almost 
impracticable ;  it  would  require  an  enormous  amount 
of  coal  to  do  it. 

13.356.  What  is  the  height  of  your  chimney? — 
89  yards. 

13.357.  Y''ou  seem  to  depend  upon  the  great  length 
of  the  flue  in  order  to  cause  the  deposit  of  this  fume  ? 
— Y  es. 

13.358.  Will  not  the  area  of  the  flue  be  an  im- 
portant element  as  Avell  as  the  length,  so  as  to  diminish 
the  velocity  ?—  Curiously  enough  that  has  not  proved 
to  be  so.  We  have  tried  large  chambers,  in  the  hopes 
that  it  Avould  deposit  upon  them ;  but  for  some  reason 
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A.  O.  Walker,  or  other  it  does  not  deposit  any  more  in  them  than  it 
^^1-         does  in  a  narrow  flue. 

  13,359.  What  is  the  area  of  those  flues  ? — The  one 

14  Jaue  1877.   ^^^^       ^^..^^  ^.^^  ^^^^^  20  feet  wide  by,  I  should 

think,  60  feet  long. 

13.360.  That  is  a  brick  tunnel,  I  suppose  ?— Yes. 

13.361.  With  regard  to  the  flues  that  you  use, 
which  are  just  two  miles  in  aggregate  length,  what 
are  their  dimensions  ?— They  are  7  feet  high  by  6  feet 
wide. 

13.362.  Do  you  find  that  the  deposit  is  greatest  at 
the  end  of  that  flue  nearest  the  furnace  ? — Yes  ;  it 
thins  ofi^  gradually.  As  you  get  to  the  end  the 
deposit  is  rather  more,  but  not  materially  so,  except 
close  by  the  furnace,  and  close  by  the  furnace  you 
get  a  lot  of  lime  and  minute  particles  of  lead  and  so 
forth. 

13.363.  {Professor-  Abel.)  Are  there  not  condensing 
chambers  successfully  working  in  some  extensive  lead 
works  where  there  are  large  surfaces  of  water  exposed 
to  the  vapour,  which  prevent  this  action  upon  the 
flues  to  which  you  have  referred  ? — Wherever  you 
get  water  or  moisture  in  contact  with  the  smoke 
from  lead  ore  furnaces  you  get  a  corrosive  action ;  I 
question  whether  any  of  those  chambers  with  water 
are  a  very  great  success. 

13.364.  If  the  condensation  is  efl:ected  to  such  an 
extent  that  the  fumes  are  cooled  down  very  much 
indeed,  the  action  would  be  much  reduced  in  the 
flues,  would  it  not  ? — I  do  not  think  so  ;  the  fume 
in  our  chimney  is  very  cold  by  the  time  it  gets  there, 
and  yet  as  I  tell  you  it  has  worked  its  Avay  clean 
through  the  chimney  from  the  inside  to  the  outside, 
and  is  running  down  the  outside  in  streaks, 

13.365.  It  must  be  warm  if  there  is  smoke  and  steam 
escaping  from  the  mouth  of  the  chimney  ? — It  is  not 
cold,  but  it  is  only  just  warm.  I  cannot  see  how  it 
can  ever  be  absolutely  cold. 

13.366.  But  it  is  so  warm  that  you  have  a  con- 
siderable amount  of  steam  escaping  still? — Yes.  If 
you  did  not  have  that  I  do  not  think  you  would  have 
any  draught.    There  is  scarcely  any  as  it  is. 

.  13,367.  Then  the  only  object  of  abandoning  the 
damping,  if  you  re-erect  your  flues,  would  be  to  protect 
your  flues  from  corrosion  ? — That  is  all. 

13.368.  You  would  not  eff"ect  anything  like  the 
same  amount  of  condensation  ? — I  cannot  speak  as  to 
that,  because  we  have  got  some  plans  to  try  yet,  but 
we  have  not  yet  tried  them. 

13.369.  Did  you  try  them  in  the  flue  in  the  first 
instance  with  the  dry  fume  ? — Yes,  we  did,  and  it  was 
not  at  all  satisfactory. 

13.370.  You  spoke  of  the  ground  where  those  fowls 
are  kept  as  being  as  blue  as  this  cloth  is  green  ? — In 
spots,  just  where  the  men  have  come  out  of  the  flues. 
"When  they  have  been  cleaning  out  the  flues,  coming 
out  with  their  feet  covered  with  the  fume  they  have 
trampled  large  spaces  all  over  with  it  adhering  to 
their  boots,  because  it  is  very  sticky,  and  it  is  literally 
as  blue  as  the  back  of  that  book  in  front  of  you  in 
many  parts.  The  fowls  have  perfect  access  to  all 
that,  and  it  is  not  50  yards  from  the  house.  I  admit 
that  I  am  quite  puzzled  by  it,  and  that  I  do  not 
understand  it ;  but  I  am  led  to  believe  that  lead  in 
that  form  is  very  much  less  injurious  than  I  had 
imagined. 

13.371.  {Admiral  Hornby.)  Did  I  rightly  under- 
stand you  to  say  that  in  the  20  years  you  spoke  of  no 
compensation  had  been  paid  ? — The  only  compensa- 
tion that  I  ever  heard  to  have  been  paid,  if  it  could 
be  called  paid,  was  over  20  years  ago,  when  some  old 
man  said  he  had  lost  a  horse.  We  did  not  enquire 
very  particularly  into  the  case  at  the  time;  but  we 
had  an  old  horse  that  was  past  our  work,  but  was 
good  enough  for  farm  work,  and  we  gave  that  to  him, 
and  he  was  perfectly  satisfied. 

13.372.  No  other  demand  for  compensation  has 
been  regularly  made  ? — Certainly  not. 

13.373.  Then  Mr.  Howell's  was  quite  a  new  thing  ? 
— Quite. 


13.374.  Have  any  legal  proceedings  ever  been  taken 
or  threatened  for  damage  ?^ — Only  by  Mr.  Howell. 

1 3.375.  I  think  I  understood  you  to  say  that  you 
had  olfered  to  take  Mr.  Howell's  hay  at  the  market 
price  ? — Yes  ;  at  the  market  price.  I  said  that  we 
would  give  him  the  same  jirice  as  we  would  give  to 
anybody  else  from  whom  we  were  buying  hay  and 
straw- 

13.376.  And  he  refused  it  ? — He  gave  no  answer 
at  all.    I  suppose  that  would  not  have  suited  him. 

13.377.  If  he  declined  it,  what  could  have  been  his 
reason  for  doing  that  ? — I  cannot  tell  you.  I  suppose 
he  was  afraid  that  we  should  feed  our  animals  with 
it,  and  find  out  that  they  were  none  the  worse  ;  and 
then  he  would  have  a  very  poor  case  to  go  to  law 
upon. 

13.378.  Is  he  threatening  proceedings  now  ? — Yes. 

13.379.  Are  they  in  progress  ? — No,  not  yet. 

13.380.  But  they  possibly  may  be  ? — They  possibly 
may  be.  I  observe,  by  the  way,  that  he  attributed  an 
expression  to  me,  which  I  am  perfectly  certain  I  never 
used  ;  namely,  that  we  had  a  very  strong  back.  That 
is  a  sort  of  expression  which  I  never  used  in  my  life, 
that  I  am  aware  of. 

13.381.  Did  anything  pass  with  you  on  the  subject, 
Avhich  gives  you  an  opportunity  of  refuting  that  ? — 
No.  We  had  a  considerable  amount  of  conversation 
about  it,  but  no  such  expression  as  that  was  ever 
used  by  me. 

13.382.  {Mr.  Wilbraham  Egert07i.)  Have  you  any 
objection  to  inspection  by  a  Government  inspector  ? — 
Only  so  far  an  objection,  that  the  Government  in- 
spector is  never  a  practical  man,  and  he  really  knows 
nothing  about  the  subject,  nor  can  he  know  anything 
about  the  subject  that  he  comes  to  inspect  in  a  case  of 
that  kind. 

13.383.  I  suppose,  after  being  an  inspector  for  some 
time,  he  might  learn  ? — Considering  the  enormous 
difficulties  of  condensing  lead  smoke,  and  the  tre- 
mendous reward  that  there  is  to  the  manufacturer 
who  succeeds  in  doing  it ;  and  that  there  are  smelters 
who  have  been  for  years  and  years  trying  to  discover 
some  efiective  mode  of  condensing  it,  I  think  that  an 
inspector  is  not  likely  to  know  so  much  about  it  as  a 
smelter. 

13.384.  But  the  question  is,  whether  it  is  desirable 
in  the  interests  of  the  public,  that  inspectors  should 
visit  works  of  that  kind  from  which  any  noxious 
fumes  are  emitted  ? — The  inspector  can  but  tell  the  lead 
smelters  to  do  a  thing  which  they  would  be  only  too 
happy  to  do,  and  which  it  is  enormously  to  their 
interest  to  do  without  inspection. 

13.385.  Are  there  many  other  works  of  the  cha- 
I'acter  of  your  works  ? — Yes,  a  good  many  ;  there  are 
several  up  in  the  North,  and  there  they  chiefly  use 
the  ore  hearth,  I  believe. 

13.386.  Do  you  use  the  common  processes  generally 
used  throughout  the  country  ? — We  use  what  is  known 
as  the  Flintshire  furnace. 

13.387.  Have  you  refused  to  submit  any  question  of 
damage,  alleged  to  have  been  suffered  through  you,  to 
arbitration  ? — Far  from  it. 

13.388.  Mr.  Howell,  in  answer  to  question  10,734, 
says,  "  They  have  distinctly  refused  to  leave  it  to 
"  arbitration  with  respect  to  the  damages  in  the  past. 
"  What  they  say  is  this  ;  if  we  do  agree  to  go  to 
"  arbitration,  you  must  leave  it  to  the  arbitrator  to 
"  say,  not  only  what  you  are  to  have  for  the  past, 
"  but  what  sum  of  money  we  must  give  you,  and  you 
"  must  go  away  ;  or  how  much  a  year  we  must  pay 
"  you?" — That  is  so  far  perfectly  true,  because  we 
said,  "  Very  well  ;  name  what  comf)ensation  you  want, 
"  although  we  do  uot  consider  we  have  done  you  any 
"  damage  whatever."  What  1  offered  to  do  Avas  this  in 
the  first  instance.  We  should  have  been  very  glad  to 
get  his  house  and  land  for  our  manager,  and  I  offered 
to  take  the  lease  off  his  hands  ;  but  that  did  not  suit 
him.  It  appeared  to  us  that  what  he  wanted  was  to 
make  a  regular  milch  cow  of  our  firm  ;  that  he  was 
to  go  on  from  year  to  year  inventing  or  imagining 
damages  done  to  him,  and  come  down  upon  us  for 
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them,  and  the  annoyance  of  th^^t  would  have  been 
extreme.  I  said  that  I  was  perfectly  willing  to  go  to 
arhiti-ation,  provided  the  arbitrator  should  settle  the 
matter  once  for  all. 

13.389.  Did  I  understand  you  to  say  that  you 
thought  that  a  chimney  without  any  damp  would  not 
condense  the  fume  so  rapidly  as  when  it  was  moist  ? — 
Yes  ;  I  do  not  think  it  would,  but  I  will  not  be  sure. 

13.390.  Then  the  jirinciple  which  you  go  upon  is, 
that  you  do  not  like  to  run  the  risk  of  pulling  down 
the  chimney  without  being  certain  that  a  dry  chimney 
will  not  work  so  well  as  a  moist  one  ? — Wiil  not  work 
even  approximately  so  well. 

13.391.  Supposing  you  find  that  the  dry  chimney, 
as  impi'oved,  does  not  work  so  well  ;  that  is  to  say, 
sends  out  more  fumes  than  it  did  with  the  moist 
chamber,  would  you  be  satisfied  with  that  result  ? — 
No,  I  should  not  be  at  all  satisfied  with  it. 

13.392.  Would  you  take  any  steps  to  diminish  the 
fumes  ? — i  should  certainly  try  to.  I  should  try  to 
introduce  a  modified  moistening,  or  something  of  that 
kind. 

13.393.  The  alternative  with  you,  would  be  that 
you  would  have  to  pull  down  your  chimney,  because 
it  is  the  moist  fumes,  as  I  understand  you,  which 
undermine  the  chimney,  or  make  the  brickwork  of  the 
chimney  rotten  ? — It  attacks,  in  the  first  itistance,  the 
mortar,  and  soon  eats  it  away,  and  it  runs  down 
inside  the  chimney,  and  will  attack  the  foundation, 
and  even  in  parts  of  the  flue  it  actually  renders  the 
bricks  so  soft  that  you  can  crumble  them  away  in  your 
fingers. 

13.394.  Could  not  you  obviate  that,  if  you  were 
building  the  chimney  afresh,  by  some  kind  of  coating  ? 
— I  am  afraid  not.  I  do  not  know  what  you  would 
coat  it  with. 

13.395.  Would  not  a  vitreous  glazing  do  what  you 
wish  to  do  ? — But  then  the  question  is  how  would 
you  get  a  chimney  89  yards  high  and  20  feet  in 
diameter,  glazed.  I  am  afraid  it  is  practically  im- 
possible. Even  if  you  used  wood  your  bolts  of  copper 
or  iron,  or  whatever  you  used,  would  all  be  eaten 
away  directly. 

13.396.  {Professo?-  Roseoc.)  This  corrosion  is  due, 
of  course,  to  the  sulphuric  acid  from  the  sulphur 
which  is  contained  in  the  ore  ?~Yes. 

13.397.  You  have  not  found  out  whether  any 
process  has  been  invented  for  condensing  the  sulphuric 
acid  ? — None,  as  applied  to  lead  works,  has  ever  been 
successfully  applied.  In  the  first  place  the  quantity 
of  sulphur  in  the  lead  ore  is  small  compared  to  what 
it  is  in  copper  ore. 

13.398.  What  is  the  per-centage  of  sulphur  which 
the  lead  ore  contains  which  you  speak  of  ? — That 
is  a  matter  for  chemical  calculation.  I  forget  whiit 
the  chemical  erpxivalent  of  sulphur  is.  Lead  is  103^, 
I  think. 

13.399.  What  is  the  practical  per-centage  in  your 
ore  ? — T  cannot  tell  you  at  this  moment. 

13.400.  Will  you  state  again  what  is  the  total 
amount  of  lead  ore  that  you  smelt  per  annum  ? — It 
has  fallen  of  from  11,468  tons  in  1870  to  6,326  tons 
this  year. 

13.401.  Then  the  whole  of  the  sulphur  contained 
in  this  ore  escapes  into  the  atmosphere  ? — Yes, 
ultimately,  I  suppose,  it  does,  or  nearly  all. 

The  witne 


13.402.  In  spite  of  this,  you  have  never  noticed  any  A.  O.  Walker, 

damage  done  to  vegetation  from  the  sulphuric  acid  —  -Esg. 

No.    There  are  trees  growing  up  within  100  yards   

of  the  chimney,  and  hedges  all  round  it,  and  the  grass  ^^Junem?. 
and  everything  else  is  "as  green  as  possible. 

13.403.  We  have  heard  a  good  deal  about  the 
injury  done  to  vegetation  from  the  sulphur  contained 
in  the  products  of  the  combustion  of  coal ;  do  you 
know  anything  about  that? — Then  it  must  be  un- 
commonly bad  coal  if  there  is  sulphur  enough  to  do 
damage. 

13.404.  You  do  not  think  it  would  be  of  any 
advantage  to  the  public  if  some  method  were  invented 
by  which  the  sulphuric  acid  coming  off'  from  your 
smelting  processes  could  be  condensed? — I  cannot 
t-ee  that  it  would  be  the  least.  No  one  ever  has  done 
it  in  Germany  or  anywhere  else,,  where  there  are  very 
much  poorer  ores,  and  consequently  much  more 
sulphur,  because,  as  a  rule,  ores  are  contaminated 
when  they  are  very  poor  with  other  sulphides,  such 
as  sulphide  of  iron  and  copper,  and  so  forth. 

13.405.  May  I  ask  whether  you  are  acquainted 
with  Messrs.  Cookson's  works  at  Newcastle  ?— No  ;  I 
never  saw  them.  I  believe  they  use  ore  hearths. 
I  have  heard  that  they  catch  an  almost  fabulous 
(piautity  of  fume. 

13.406.  Have  you  heard  that  they  have  a  process 
by  which  that  can  be  done  ? — Yes. 

13.407.  But  you  do  not  know  the  details  of  the 
arrangements  which  they  adopt — It  is  a  series  of 
chambers,  I  believe,  with  an  up  and  down  flue. 

13.408.  With  flues  one  above  the  other,  is  it  not  ? — 
I  am  told  that  they  are  chamber  partitions,  up  and 
down. 

13.409.  Is  the  process  which  Messrs.  Cookson 
adopt,  according  to  your  information,  better  than  that 
which  you  adopt  or  not  ? — It  would  not  do  for  our 
process,  because  we  cannot  get  a  draught  for  the 
furnaces.  They  use  the  ore  hearths,  and  blast 
furnaces.    Their  furnace  works  with  a  blast. 

13.410.  Is  there  any  disadvantage  in  the  use  of  the 
ore  hearth  ? — It  is  very  much  more  unhealthy  for  the 
men,  1  fancy,  from  our  experience  of  the  slag  hearths, 
which  are  very  similar. 

13.411.  (Professor  Williamson.)  I  should  Hke  to 
know  whether  your  unfixvourable  opinion  with  regard 
to  inspection  is  founded  on  a  knowledge  of  the 
working  of  it  under  the  Alkali  Acts,  or  whether  it  is 
an  opinion  formed  from  general  probabilities,  indepen- 
dent of  experience? — It  is  quite  the  latter;  it  is  a 
matter  of  general  probabilities. 

13.412.  Because  under  the  Alkali  Acts  you  are 
possibly  aware  that  those  gentlemen  have  a  tolerably 
minute  knowledge  of  the  appliances  adopted  iu 
various  works,  and  they  know  the  results  attainable 
in  them,  and  they  communicate  them  to  those  to 
whom  they  may  not  be  known;  if  there  were 
inspectors,  would  you  think  it  desirable  that  they 
should  be  men  possessing  scientific  knowledge  of  the 
matter  in  question,  or  that  they  should  be  medical 
officers,  for  instance? — If  the/  are  really  scientific 
men  I  should  not  mind  them  the  least ;  I  should  be 
rather  pleased  to  see  them ;  but  if  they  are  only  what 
Professor  Huxley  calls  "skimmers  of  the  pot  of 
science,"  I  would  rather  not  see  them  about  the 
works. 

withdrew. 


G-RAHAM  Vivian,  Esq.,  examined. 


13,413.  {Chairman.)  The  Commissioners  have  had 
the  advantage  of  hearing  your  brother  Mr.  Hussey 
Vivian's  evidence  with  respect  to  the  history  of  the 
co[)per  trades  and  also  with  respect  to  the  amount  of 
vapour  escapes,  and  the  methods  that  have  been  taken 
to  diminish  it,  especially  at  the  works  in  which  you, 
I  believe,  are  partner,  and  therefore  I  think  it  will 
not  be  necessary  to  ask  you  to  give  any  further 
evidence  upon  that  point;  but  you  have,  I  believe, 
been  made  aware  that  it  has  been  suggested  that  inas- 

3  X 


much  as  such  nuisances  as  proceed  from  copper  works 
are  an  old  standing  grievance  in  Swansea,  Swansea 
should  be  proclaimed  as  a  separate  district,  and  should 
not  be  subjected  to  any  such  legislation  as  Parliament 
might  think  proper  to  adopt  on  the  recommendation 

of  the  Commission  with  respect  to  other  districts  ?  

Yes,  1  am  aware  of  that  suggestion. 

13,414.  You  are  well  aware,  as  I  need  hardly  say, 
that  the  Commissioners  have  expressed  no  opinion 
upon  this  matter,  but  we  should  be  glad  to  hear  what 
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G.  Vivian,  your  opinion  is  as  a  landowner  in  the  neighbourhood 
^^1-         of  Swansea? — It    has  alarmed   me  extremely  that 

4  Junel877    Swansea  sliould  not  be  restricted.    There  is  a  portion 

  ■    of  country  to  the  north  of  Swansea  completely  given 

up  to  works;  but  there  is  a  large  district  immediately 
adjoining,  where  I  myself  have  an  estate  of  between 
500  and  600  acres  round  the  house,  which  at  present 
is  damaged  to  a  most  trifling  extent  by  the  smoke, 
but  sufficiently  to  show  that  any  increase  in  the 
number  of  works  would  damage  it  materially. 

13.415.  You  are  speaking  now  of  the  region  com- 
monly called  Swansea,  but  which  lies  to  the  westward 
of  the  town  ? — Yes. 

13.416.  At  the  time  when  those  works  were  in 
their  full  prosperity,  and  their  trade  was  much  more 
flourishing  than  it  is  now,  did  you  occasionally  suffer 
from  the  visits  of  smoke  ? — It  very  much  depends 
upon  the  time  of  the  year  when  the  smoke  comes  in 
that  direction.  The  prevailing  wind  there  is  south- 
west, and  therefore  we  very  rarely  have  the  smoke ; 
but  if  the  smoke  comes  over  that  part  where  there 
are  about  250  acres  of  wood  on  the  side  of  a  hill, 
the  western  boundary  of  Swansea  Bay,  during  the 
budding  of  the  trees,  which  would  be  from  about  the 
second  week  in  May  to  the  third  Aveek  in  June,  the 
bud  shrivels  and  the  growth  of  the  trees  is  damaged 
for  that  year. 

13.417.  That  is  a  time  Avhen  it  is  most  unusual  for 
ths  north-east  wind  to  blow  ? — Y'es,  fortunately  for 
the  last  few  years  I  have  escaped  very  tolerably. 

13.418.  Have  j'^ou  observed  a  diminution  of  those 
visitations  since  the  reduction  of  the  make  of  copper  ? 
— I  really  can  hardly  say  that  ;  in  April,  before  I 
came  to  London,  we  had  four  or  five  days  of  smoke 
over  the  bay,  and  I  think  it  was  as  thick  then  as  I 
ever  remember  it. 

13.419.  Y'^ou  remember,  I  believe,  Swansea  when 
the  works  Avere  confiued  to  the  valley  immediately 
above  Swansea,  and  before  the  latest  Avorks  of  Messrs. 
Lambert  Avere  erected  ? — Yes. 

13.420.  Did  the  erection  of  Messrs.  Lambert's  works 
outside  the  limits  of  the  old  Avorks  and  further  down 
the  bay,  have  any  prejudicial  effect  upon  the  I'abitable 
portion  of  SAViinsea  Bay  ? — Undoubtedly,  not  only  of 
Swansea  Bay,  but  of  SAvansea.  Tliey  are  erected  to 
the  south-east  of  the  town,  and  the  smoke  bloAvs  over 

•   the  toAvn  in  tAvo  winds  instead  of  one. 

13.421.  Then  SAvansea  and  SAvansea  Bay  get  from 
those  works  of  Messrs.  Lambert's  smoke  by  Avinds 
Avhich  Avould  not  have  brought  it  from  the  sites  of  the 
old  AVorks  ? — Certainly. 

13.422.  What  are  the  objections  that  you  Avould 
feel  to  the  isolation  of  SAvansea.  and  its  exemption 
from  any  general  legislation  Avhich  might  be  recom- 
mended r — 1  am  afraid  that  a  large  number  of  AVorks 
would  be  tempted  to  that  district  ;  the  existing  Avorks 
1  have  no  complaint  against,  because  the  damage  is 
very  trifling ;  but  an  increased  number  Avould  be 
most  serious,  and  drive  one  out  of  one's  place  and  spoil 
one's  property, 

13.423.  That  assumes,  does  it  not,  that  the  limits 
Avere  more  extensive  than  the  area  actually  occupied 
by  the  present  Avorks? — Y'es,  exf'ept  that  a  more 
dense  mass  of  smoke  coming  Avith  the  north-east 
Avind  Avould  probably  do  very  serious  damage. 

13.424.  That  Avould  be  in  the  case  of  Avorks  being 
established  within  the  old  limits  ? — Yes. 

13.425.  I  suppose  that  that  is  not  a  very  great 
probability  ?— 1  think  it  is.  I  had  a  letter  yesterday, 
Avhich  I  have  in  my  pocket,  from  a  gentleman  Avho 
oAvns  property  adjoining  me,  and  he  says  that  he  has 
an  apjDiication  for  two  acres  of  land  to  build  works 
on. 

13.426.  What  Avorks  ? — He  does  not  say  Avhat 
works,  but  he  says,  "  I  have  an  application  for  those 
"  two  acres  of  land  held  by  Mr.  So  and  So.  If  I 
"  Avished  it  I  could  make  a  bargain  for  the  Avhole, 
"  but  I  cannot  say  that  I  Avill  even  entei-tiiin  the 

proposal  ;  but  of  course  everything  would  dejiciid 
"  on  the  terms.  I  would  not  do  any  act  that  1  tlio'ught 
"  Avoukl  annoy  any  of  my  tenants  or  neighbours,  unless 


"  I  got  a  large  peciiniary  advantage  ;  then  of  course 
"  I  could  not  be  expected  not  to  do  so."  So  that 
that  looks  as  if  even  in  these  bad  times  they  are 
contemplating  erecting  fresh  works,  and  that  is  to 
the  AvestAvard  of  Swansea,  in  the  centre  of  the  Bay. 

13.427.  Assuming  that  the  Commission  did  act 
upon  the  recommendations  of  the  Avitnesses  interested 
in  copper  works  at  and  near  SAvansea,  that  vSwansea 
should  be  made  an  exceptional  district,  and  that  the 
district  Avere  confiued  to  the  area  of  the  existing 
Avorks,  SAvansea  Bay  itself,  Avhich  is  to  the  west  of 
the  town  of  Swansea,  Avould  not  be  affected  ? — No  not 
materially  ;  I  do  not  think  it  Avould. 

13.428.  Then  a  good  deal  would  depend  upon  the 
area  Avhicli  Avas  declared  to  be  the  exceptional  area  ? 
— Yes,  if  it  Avas  confined  to  the  valley  to  the  north  of 
Swansea  I  do  not  think  it  would  materially  affect  the 
country. 

13.429.  So  as  to  take  in  Mr.  Lambert's  Avorks  ? — 
Mr.  Lambert's  Avorks  are  to  the  south-east,  and  should 
not  they  extend  in  that  direction  Mr.  Lambert's 
Avorks  as  at  present  hardly  need  be  interfered  with  ; 
but  I  understand  that  he  is  increasing  them,  and 
certainl)'  a  fortnight  ago  I  saw  a  more  dense  mass  of 
A'apour  from  that  direction  than  I  ever  did  before. 

13.430.  Would  there  be  any  jalace  in  which  Avorks 
could  be  efected  between  Mr.  Lambert's  Avorks  and 
the  old  Avorks  in  the  Swansea  valley  ? — No,  unless 
they  built  in  the  town. 

13.431.  Then  the  only  clanger  Avould  be  the  possible 
enlargement  of  the  existing  Avorks? — Yes,  or  ex  tending 
them  to  the  south-east. 

13.432.  That  Avould  depend  upon  the  limits  of  the 
district  fixed  ? — Yes. 

13.433.  If  the  limits  were  fixed  strictly  Avith 
reference  to  the  existing  works  the  only  possible 
danger  that  you  can  be  afraid  of  would  be  to  the 
extent  of  the  enlargement  of  existing  Avorks? — Yes. 

13.434.  That  district  Avest  of  Swansea  is  a  district 
singularly  adapted,  is  it  not,  for  agreeable  country 
residences  ? — Yes,  certainly  it  is  a  most  beautiful 
district  and  purely  agricultural,  except  for  some 
brickAVorks. 

13.435.  There  has  been  a  very  large  extension  of 
building  in  that  direction  of  late  years,  has  there  not  ? 
— Yes.  The  land  adjoining  Swansea  and  adjoining 
some  land  of  mine  is  at  present  letting  at  from  70Z.  to 
80/.  an  acre  per  annum  for  building  villas. 

13.436.  I  suppose  in  no  part  of  England  would  there 
be  so  remarkable  a  contrast  as  between  the  land  to  the 
east  of  Swansea  on  one  side,  and  the  land  to  the  west 
of  Swansea  on  the  other  ? — Certainly.  As  you  knoAV, 
it  is  a  beautiful  bay,  and  until  Mr.  Lambert's  works 
Avere  built,  no  chimney  Avas  to  be  seen,  and  you  might 
imagine  there  Avas  not  a  chimney  Avithin  a  hundred 
miles. 

13.437.  Are  you  aware  Aviiether  any  other  gentle- 
men are  desirous  of  giAdng  evidence  similar  to  yours  ? 
— Certainly.  When  I  was  at  home  10  days  ago,  I 
mentioned  that  the  Commission  Avas  sitting  to  two  of 
the  principal  landoAvners,  Sir  John  Morris  and  Mr. 
Iltid  Thomas,  and  they  expressed  extreme  alarm  at 
the  probaljility  of  other  AVorks  being  tempted  doAvn 
into  the  district. 

13.438.  Do  you  Avish  to  add  anything  to  the  evi- 
dence Avhich  you  have  given  ? — No,  1  think  not ; 
except,  perhaps,  I  might  observe  that  the  existing 
smoke,  Avhen  it  comes  over,  damages  the  floAvers  and 
garden  to  a  sufiicient  extent  though  trifling  to  show, 
that  if  the  smoke  Avere  increased,  it  Avould  be  complete 
destruction  of  the  gardens. 

13.439.  The  district  in  the  recess  formed  by  the 
bay  of  Swansea  is  protected  from  those  works  by 
the  high  shoidder  of  a  hill,  I  believe  ? — Yes  ;  and  the 
draught  of  the  valley  generally  takes  the  smoke  up  or 
down  it,  but  occasionally  it  comes  over  the  hills. 

13.440.  If  Avorks  Avere  planted  in  the  district  Avhich 
had  not  that  protection  of  the  hill,  the  vapours  Avould 
cross  over  a  fiat  country,  and  might  invade  you  dis- 
agreeably ? — Yes,  undoubtedly. 

13.441.  (  Viscount  Midleton.)  Am  I  to  understand, 
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that  in  your  opinion  the  copper  smoke  nuisance  is  on 
the  increase  in  the  neighbourhood  of  Swansea  ? — No, 
I  think  not  ;  certainly  not.  It  must  he  less,  from  our 
having  consumed  three  parts  of  our  smoke,  and  there- 
fore it  must  have  diminished. 

13.442.  You  spoke  of  seeing  a  denser  volume  of 
smoke  lately  than  you  had  ever  seen  before  ? — I  think 
that  that  smoke  was  from  the  whole  of  the  works,  and 
it  appeared  to  me  to  be  thicker  ;  but  it  might  have 
been  from  the  state  of  the  atmosphere  ;  it  is  very 
difficult  to  judge. 

13.443.  Because  if  less  fuel  were  used,  one  would 
expect  a  diminution  rather  than  an  increase  in  the 
amount  of  smoke  ? — There  are  patent  fuel  works,  tin 
plate  works,  and  steel  works  which  have  been  recently 
built. 

13.444.  Are  works,  other  than  copper  works,  in  the 
neighbourhood  of  Swansea  now  upon  the  increase  ? — 
Not  at  this  moment ;  there  were  two  years  ago.  A 
number  of  new  tin  works  were  built,  and  two  new 
patent  fuel  works  in  the  town,  which  is  very  im- 
proper, and  a  large  steel  Avorks  about  two  miles  north 
of  the  town,  in  the  valley ;  and,  no  doubt,  all  these 
add  to  the  density  of  the  volume  of  smoke. 

13.445.  Do  I  understand  you  that  the  landowners 
make  complaints  as  to  the  increase  of  damage  ? — No. 

13.446.  Is  there  any  reason  to  suppose  that  any  of 
the  leading  landownei's  wish  to  give  evidence  to  this 
Commission  ? — They  do,  certainly. 

13.447.  Is  there  any  reason  why  that  evidence 
should  be  given  on  the  spot  rather  than  in  London  ? — 
J  do  not  know  that  there  is,  only  it  would  be  very 
desirable,  I  think,  that  the  Coumiission  should  see 
the  position  of  the  works,  because  it  is  so  peculiar. 
I  think  there  is  considerably  less  damage  done  now 
than  there  was  ;:;ince  we  have  put  up  sulphuric  acid 
chambers.    That  is  my  impression. 

13,447a,  And  it  is  partly  also,  I  suppose,  in  con- 
sequence of  the  diminution  in  the  manufacture  ? — No 
doubt. 

13.448.  Have  you  ever  had  to  pay  compensation  ? 
--No. 

13.449.  Or  has  compensation  ever  been  claimed  ?— 
Before  I  grew  up  there  was  a  trial  about  it,  and  niy 
father  spent  a  great  deal  of  money  in  endeavouring 
to  do  away  with  the  smoke  at  that  time,  but  the 
experiment  failed. 

13.450.  Has  no  other  manufacturer  adopted  the 
same  plan  of  preventing  the  nuisance  arising  from 
copper  smoke  ? — No. 

13.451.  {Mr.  Stevenson.)  As  the  law  stands  at 
present,  there  is  nothing  to  prevent  any  copper  work 
being  established  anywhere  ? — Nothing  whatever.  I 


bought  of  the  Duke  of  Beaufort  a  small  arsenic  work 
near  me,  in  consequence  of  the  damage  it  did  me. 
One  night  the  smoke  from  the  arsenic  works 
happened  to  come  over  a  field  on  which  some  sheep 
were  grazing,  and  the  sheep  were  killed  in  the  night ; 
and  I  purchased  the  works  and  shut  them  up.  Those 
works  were  very  near  where  this  gentleman's  land  is 
situated  who  Avrote  to  me  yesterday  the  letter,  part  of 
which  I  have  read  to  the  Commission. 

13.452.  I  think  Mr.  Hussey  Vivian's  proposition 
was,  not  that  anything  should  be  done,  as  I  understood 
him,  to  prohibit  the  erection  of  new  copper  works 
anywhere,  but  only  that  in  a  selected  district  the 
existing  and  new  works  within  that  district  should 
be  free  from  the  restrictions  and  regulations  which 
would  be  imposed  upon  \\'orks  anywhere  else  ? — I  was 
not  aware  of  that ;  I  have  not  seen  his  evidence. 

13.453.  It  seemed  to  me  that  yoii  were  speaking 
under  the  impression  that  there  was  a  proposal  before 
the  Commission  to  prohibit  the  establishment  of  new 
Avorks  anywhere  ? — I  am  speaking  under  the  impres- 
sion that  one  gentleman  who  owned  copper  works 
told  me,  '■'  We  are  all  right ;  it  is  quite  evident  to  the 
Commission  that  Swansea  is  so  abandoned  to  smoke 
that  there  is  no  agriculture  near  it,  and  that  nothing 
need  be  done  for  it ;"  and  that  alarmed  me  extremely 
when  I  heard  it. 

13.454.  I  think  the  proposition  was,  that  within  a 
certain  distance  of  Swansea  the  regulations  for  the 
prevention  of  noxious  vapours,  which  would  be  reason- 
able in  other  districts,  might  be  relaxed  within  that 
district,  which  is  a  different  matter  from  the  sugges- 
tion to  prohibit  the  establishment  of  new  factories  in 
what  might  be  called  an  uncontaminated  neighbour- 
hood ? — One  oiight  to  be  very  careful  to  understand 
what  that  district  is. 

13.455.  I  understand  that  you  object  to  selecting 
any  district  of  that  kind  ? — I  am  alarmed  at  an 
expected  increase  of  smoke,  because  I  know  that  the 
existing  smoke  does  damage  already,  and  that  any 
increase  would  probably  destroy  one's  trees  and  every- 
thing else. 

13.456.  How  is  provision  to  be  made  for  the  exten- 
sion of  trade  ? — Under  tlie  same  restrictions  that 
they  extend  works  elsewhere,  that  if  it  suits  people 
to  build  works  they  ought  to  build  them  upon  the 
understanding  that  they  ax'e  to  consume  their  vapours 
to  the  utmost  extent  to  which  invention  and  improve- 
ment has  gone. 

13.457.  Your  idea  is  that  wherever  a  manufactory 
is  established  it  should  be  bound  to  use  the  best 
practicable  means  for  preventing  the  escape  of  noxious 
vapours  ? — Yes,  that;  is  my  idea. 


G.  Vivian, 
Esq. 

14  June  1877. 


The  witness  withdrew. 


Adjourned  sine  die. 


Thursday,  18th  October  1877. 

SWANSEA. 

Present  : 

The  Right  Hon.  Lord  ABERDARE  in  the  Chair. 


The  Right  Hon.  Viscount  Midleton. 
The  Hon.  Wilbraham  Egerton,  M.P. 
J.  C.  Stevenson,  Esq.,  M.P. 


F.  A.  Abel,  Esq.,  C.B.,  F.R.S. 
H.  E.  RoscoB,  F.R.S. 

Gerald  A.  R.  Fitzgerald,  Secretary. 


Iltid  Thomas,  Esq.,  examined, 
13,458.  {Chairman:)  You  are  a  magistrate  of  the     for  some  40  years  I  think  ?• 


county  of  Glamorgan  ? — Yes 

13.459.  And  a  landoAvner  in  the  neighbourhood  of 
Swansea,  to  the  west  of  the  town  ? — I  am. 

13.460.  You  have,  I  believe,  resided  all  your  life  in 
tl:is  neighbourhood  ? — All  my  life. 

13.461.  And  you  liavo  been  a  cultivator  of  land 
39887.  3 


Yes,  not  continuously  ;  I 
have  let  my  land  for  a  few  years  occasionally. 

13.462.  What  amount  of  land  have  you  under  cul- 
tivation ? — About  80  acres. 

13.463.  How  far  is  that  from  the  copper  works  ?  


About  2i  miles 


13,464.  About  2\  miles  f  rom  all  of  them  ? — About 
two  or  three  miles  from  all  of  them. 


/.  Thomas, 
Esq. 

18  Oct.  1877. 
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MINUTES  OF  EVIDENCE  TAKEN  BEFORE  THE 


/.  Thomas,  13,465.  Have  you,  during  the  time  that  you  have 
■^^1-         cultivated  that  land,  directed  your  attention  to  the 

8  Oct~\Hn    offset  of  copper  smoke  upon  vegetation? — I  have. 

 '  13,466.  What  has  been  the  result  of  your  observa- 
tion?— Before  anything  was  done  to  reduce  the 
amount  of  noxious  vapour  emitted  from  the  works 
aU  vegetation  was  seriously  injured.  1  grew  two 
crops  of  wheat,  one  of  those  crops  was  in  full  blossom 
one  evening,  and  in  the  next  morning  it  was  utterly 
destroyed,  the  blossoms  Avere  perfectly  brown,  I 
grew  another  crop,  which  shared  the  same  fate,  though 
the  effect  was  not  quite  so  bad ;  and  I  have  never 
grown  a  crop  of  wheat  since. 

13.467.  How  long  ago  was  that  ? — That  must  have 
been  30  years  ago. 

13.468.  Did  you  observe  any  effect  upon  your  grass 
crops? — Yes;  there  was  a  deposit  all  over  the  gi<iss 
and  the  cows  would  not  touch  it.  That  resulted  in 
the  milk  of  the  animal  failing.  As  regards  sheep, 
they  lost  their  teeth,  they  became  quite  loose  in  two 
years. 

13.469.  Did  you  observe  any  effect  Tipon  the  cows 
other  than  the  loss  of  milk  ? — Yes  ;  they  got  ex- 
cessively hide-bound  and  stiff  in  the  joints. 

13.470.  Where  there  any  seasons  of  the  year  when 
you  suffered  more  than  at  other  times? — It  depended 
entirely  upon  the  wind, 

13.471.  Which  was  the  worst  wind  ? — Any  wind 
between  north-east  and  south-east ;  which  would 
blow  the  smoke  from  the  direction  of  the  works. 

13.472.  Your  farm,  you  say,  was  about  2\  miles 
from  the  works,  have  you  observed  the  effect  of  the 
copper  smoke  on  lands  other  than  your  own  ? — Yes  ; 
I  have  observed  the  effect  on  the  land  immediately 
round  me 

13.473.  How  far  have  you  observed  the  effects  to 
extend  ? — Up  to  Clydach,  four  miles  up  the  Swansea 
Valley. 

13.474.  In  the  direction  in  which  the  prevalent 
winds  would  usually  carry  the  smoke  ? — Yes  ;  with 
the  draught  of  the  valley  a  south-east  wind  becomes 
nearly  a  southerly  wind. 

13.475.  What  effect  have  you  observed  upon  fruit 
trees  ? — With  regard  to  the  land  to  which  I  refer 
in  Clydach,  that  was  a  garden,  and  the  occupier  was 
obliged  to  give  it  up,  he  could  not  cultivate  it. 

13.476.  How  long  ago  was  that  ? — 15  years  ago. 

13.477.  What  effect  have  you  observed  upon  garden 
trees,  whether  fruit  or  ornamental  trees  ? —  The 
blossom  would  be  destroyed  if  the  smoke  came  on  it. 

13.478.  That  would  be  in  the  spring? — Yes. 

13.479.  At  which  time  east  winds  are  most  pre- 
valent ? — Yes. 

13.480.  You  have  mentioned  Clydach,  which  is  up 
the  Swansea  Valley,  and  therefore  exposed  to  the  flow 
of  the  copper  smoke,  have  you  observed  any  effects 
upon  other  land  than  your  own,  on  the  western  side 
of  Swansea  ? — Yes. 

13.481.  To  what  distance  ?— To  Blackpill. 

13.482.  What  distance  would  that  be  from  the 
copper  works  ? — Blackpill  would  be  four  miles  from 
Lambert's  copper  works. 

1 3.483.  What  effect  have  you  observed  produced  at 
Blackpill  ? — The  budding  tops  of  oak  trees  have  been 
quite  brown. 

13.484.  I  gather  from  one  of  your  previous  answers 
that  matters  were  much  worse  a  good  many  years  ago 
han  now? — That  is  so. 

13.485.  About  what  time  did  you  observe  a  change 
for  the  better  ? — About  five  or  six  years  ago. 

13.486.  To  what  cause  do  you  attribute  that  im- 
provement ? — To  the  reduction  in  the  quantity  of 
smoke. 

13.487.  To  what  cause  do  you  attribute  the  re- 
duction in  the  quantity  of  smoke  ? — To  the  operations 
at  the  Hafod  works  (Messrs.  Vivian's  works). 

13.488.  Would  not  it  also  be  due  to  the  reduction 
in  the  make  of  copper  ? — I  cannot  speak  to  the 
make  of  copper  now  as  compared  with  what  it  was 
formerly. 

13.489.  Mr.  Vivian  has  told  us  that  comparing 


the  years  1856  and  1876,  the  quantity  of  ore  sold 
in  Swansea  was  46,841  tons  in  1856,  and  25,000 
tons  only  in  1876  ? — If  that  be  so,  the  two  causes 
combined  would  lead  to  a  less  quantity  of  smoke  being 
emitted. 

13.490.  He  also  mentioned  that  six  woiks  in  Swansea 
and  its  neighbourhood,  which  were  formerly  copper 
works,  have  been  dismantled  and  turned  to  other  pur- 
poses. You  would  attribute  the  improved  state  of 
things  partly  to  the  operation  of  the  process  intro- 
duced by  Mr.  Vivian  for  the  utilization  of  the  sul- 
phurous acid  evolved  in  the  manufacture,  and  partly 
to  the  diminution  of  the  make  ? —  Yes  ;  there  has  been 
a  marked  improvement  as  regards  vegetation.  I  can 
keep  cows  now  for  8  or  10  years  without  any  detri- 
ment. 

13.491.  Can  you  also  keep  sheep  now  without 
injury  ? — I  keep  a  regular  breeding  stock  on  now. 

13.492.  How  long  have  you  been  doing  that  ? — For 
six  or  seven  years. 

13.493.  You  began  it  in  fact  before  the  five  or  six 
years  of  which  you  spoke  ? — Just  before. 

13.494.  Have  you  returned  to  the  growing  of  wheat  ? 
—No. 

13.495.  Has  wheat  been  grown  in  your  neighbour- 
hood, between  you  and  the  copper  works  ? — I  cannot 
answer  that ;  I  never  noticed  any  ;  I  do  not  think 
^heie  is  much  grown,  if  any. 

13.496.  During  the  time  that  that  improvement  has 
been  taking  place  have  you  suflered  to  some  extent  ? 
—Slightly. 

13.497.  In  what  manner? — The  vegetation  has 
been  affected,  not  the  animals.  If  the  smoke  comes 
on  the  young  clover  it  curls  the  outer  edge  of  the 
leaves. 

13.498.  In  addition  to  the  two  causes  which  you 
have  mentioned,  that  is  to  say,  the  decrease  in  the 
quantity  of  copper  produced,  and  the  introduction  of 
au  improved  process,  is  not  there  a  third  course,  viz., 
that  the  works  vvhicli  have  been  erected  at  the  South 
Devon  Consols  for  the  making  of  arsenic  has  led  to 
the  employment  in  those  works,  almost  exclusivelj-, 
of  those  ores  which  contain  arsenic,  so  that  the  ores 
which  contain  arsenic  do  not  find  their  way  to  Swansea  ? 
— I  am  not  aware  of  that  fact. 

13.499.  In  addition  to  the  old  group  of  works 
which  constituted  in  past  times  the  copper  trade  of] 
Swansea,  there  have  been  some  new  works  erected  ? — ■  I 
Yes,  Mr.  Lambert's,  they  are  partly  old  works,  but  | 
they  have  been  largely  increased. 

13.500.  They  were  originally  erected  in  1851  ? — I 
believe  so. 

13.501.  You  say  those  works  have  been  largely 
increased,  since  what  time  have  they  been  largely 
increased? — I  cannot  speak  to  the  time  at  which  the 
enlargement  of  those  works  took  place. 

13.502.  Mr.  Lambert  stated  in  his  evidence  that 
they  were  founded  in  1851  and  increased  from  time 
to  time,  but  that  during  the  last  10  years  they  had 
not  only  not  been  increased  but  had  been  decreased  ? 
— I  never  go  on  that  side  of  the  river  and  therefore 
I  cannot  say  whether  within  the  last  10  years  they 
have  been  increased  or  decreased. 

13.503.  What  have  you  observed  in  recent  years 
with  regard  to  the  quantity  of  smoke?  Has  the 
quantity  varied  from  time  to  time  ? — Yes,  I  should  say 
it  had  certainly. 

13.504.  How  was  it  last  year  as  compared  with 
the  preceding  year  for  instance  ? — I  think  it  was 
about  the  same.  The  volume  of  smoke  varies,  at  par- 
ticular times  it  will  be  greater  than  at  others. 

13.505.  Do  you  think  that  if  matters  were  to  return 
to  their  former  position  in  Swansea,  for  instance  if 
the  trade  were  to  revive,  if  Mr.  Vivian  were  to  dis- 
continue his  improved  process  because  he  found  it 
unremunerative,  and  were  to  act  as  his  neighbours 
act,  and  if  the  making  of  arsenic  was  no  longer  con- 
fined to  South  Devon  but  was  extended  to  this 
district,  that  all  the  evil  effects  which  you  describe  as 
existing  30  or  40  years  ago  would  return  ? — Un- 
questionably. 
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13,506.  It  was  suggested  by  Mr.  Vivian,  and  I 
think  by  Mr.  Grenfell,  in  their  evidence  before  the 
Commission,  tliat  the  circumstances  of  Swansea  are 
so  peculiar,  and  that  Swansea  has  so  completely 
adapted  itself  to  the  conditions  which  must  necessarily 
exist  where  there  are  copper  works,  that  Swansea 
ought  to  be  excepted  from  any  legislation  which  might 
be  recommended  with  respect  to  other  works  from 
which  noxious  vapours  issue.  What  do  you  say  to 
that  proposition  ? — I  totally  diffei-  from  it,  because 
such  an  exception  would  result  in  the  ruin  of  all  the 
property  round  here.  There  is  a  large  amount  of 
property  invested  in  land  here  which  would  be  thrown 
away. 

13,.'i07.  That  is  to  say,  what  you  have  gained  in 
the  last  20  years  would  all  be  lost  again  ? — Yes. 

13.508.  And  you  would  relapse  to  the  condition  in 
which  you  were  before  that  time  ? — Yes. 

13.509.  Your  residence  is  to  the  west  of  Swansea, 
in  Swansea  Bay  I  believe.  Is  it  the  case  that  to  the 
west  of  Swansea  there  are  a  great  number  of  other 
residences  of  considerable  beauty  and  importance,  and 
that  the  whole  of  the  district  west  of  Swansea  is  a 
district  more  or  less  applied  to  residential  purposes  ? 
—Yes. 

13.510.  I  suppose  you  would  suffer  even  more  from 
an  extension  of  works  to  the  eastward  beyond  Mr. 
Lambert's  than  you  would  from  a  revival  of  trade 
about  Hafod  and  the  old  copper  works  district  of 
Swansea  ? — Certainly. 

13.511.  (3//-.  Stevenson.)  At  the  time  that  your 
cows  were  suffering  injury  from  the  copper  smoke 
were  the  trees  injured  also  ? — Yes. 

13.512.  Was  the  injury  to  the  trees  a  permanent 
injury? — The  smoke  prevented  the  growth  of  the 
trees  for  a  time. 

13.513.  Have  not  those  large  trees  in  the  neigh- 
bourhood of  your  property  recovered  from  the  damage  ? 
— I  do  not  think  they  have.  They  would  have  been 
much  healthier  and  larger  if  it  had  not  been  for  the 
smoke  ;  but  they  are  very  old  trees.  The  effect  was 
more  visible  upon  the  young  and  tender  trees. 

13.514.  Have  the;  trees  improved  in  growth  during 
the  time  of  this  improvement  which  you  have  described  ? 
— C(!rtainly.  You  rarely  now  see  any  of  the  buds 
touched.  Occasionally,  if  the  smoke  is  veiy  bad  for 
two  or  three  days,  you  see  a  palpable  effect. 

13.515.  Do  trees  suffer  at  one  time  of  the  year  more 
than  another? — They  suffer  more  in  the  spring  because 
they  are  more  tender. 

13.516.  You  might,  I  suppose,  happen  to  have  a 
spring  in  which  no  ill  effects  would  be  produced  ? — 
TIjc  trees  would  be  injured  more  or  less  according  to 
the  quantity  of  east  wind. 

13.517.  {Chairinaii.)  We  have  very  few  springs 
without  east  winds  ? — We  generally  have  more  or  less 
east  wind  in  the  spring. 

13.518.  {Mr.  Stevenson.)  But  there  might  be  one 
year  in  which  the  trees  would  escape  injury  alto- 
gether ? — I  do  not  recollect  a  single  year  in  which  they 
were  not  injured  to  some  extent. 

13.519.  {Professor  Roscoe.)  Do  you  attribute  the 
damage  chiefly  to  the  works  in  Swansea  or  to  Mr. 
Lambert's  works  ? — It  depends  on  the  wind.  Mr.  Lam- 
bert's works  are  the  worst  ceitainly.  The  copper 
smoke  from  those  works  strikes  more  directly  across 
my  land  than  the  smoke  from  the  other  works. 

13.520.  The  hill  between  you  and  the  main  Swansea 
works  does  not  prevent  the  smoke  from  them  coming 
on  to  your  land  ? — No  ;  it  comes  in  a  curl-over,  and 
tlien  drops,  but  the  smoke  from  the  other  works  comes 
directly  against  the  whole  of  the  bank  facing  the  sea 
all  the  way  down  to  the  Mumbles. 

13.521.  {Mr.  WilOraham  Ef/erton.)  You  are  merely 
speaking  of  the  works  immediately  round  Swansea? 
—Yes. 

13.522.  Do  you  think  it  desirable  that  any  further 
works  in  the  neighbourhood  of  Mr.  Lambert's  works 
should  be  prohibited?  —  Yes,  if  they  produced  the 
same  sort  of  smoke,  othemisc  the  damage  would  be 
increased. 
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13.523.  Your  view  is,  that  though  one  work  might  /.  Thomas, 
not  produce  much  damage,  yet  if  there  were  more  Esq. 

works  in  the  same  direction  as  Mr.  Lambert's  works,   

they  would  produce  so  much  damage  that  A'egetation  18  Oct.  1877, 
would  suffer  ? — Yes,  the  damage  being  proportionate  to 

the  increase  in  the  number  of  works. 

13.524.  If  the  sanitary  authority  of  the  town  had 
the  power  of  preventing  the  establishment  of  any  new 
worlds,  do  you  think  the  sanitary  authority  would  take 
the  same  view  as  you  do  ? — I  cannot  tell.  Many  of 
them  are  not  landownei's,  but  people  engaged  in  trade, 
so  that  ihey  would  not  probably  be  likely  to  take  a 
landowner's  view  of  the  question. 

13.525.  (  Chairman.)  The  health  of  the  town  is  not 
affected  by  the  smoke  r — No,  except  that  in  the  case 
of  persons  with  delicate  throats  and  chests  it  produces 
a  constant  tickling.    It  always  makes  me  cough. 

13.526.  {Mr.  Wilbraham  Egerton.)  Do  you  think 
it  desirable  that  a  central  authority  should  have  some 
controlling  power  to  prevent  the  erection  of  new  works 
in  any  locality  against  the  wishes  of  the  inhabitants  ? 
— I  think  so  ;  and  further,  the  power  of  mitigating 
the  smoke  even  in  the  old  works  if  possible. 

13.527.  You  do  not  speak  to  the  applicability  of  the 
Gerstonhofer  process  to  all  copper  works  ? — I  know 
nothing  about  the  matter. 

13.528.  Have  you  observed  that  green  crops  are 
affected  at  all  ? — They  are  if  the  smoke  is  very  bad  ; 
but  1  do  not  think  they  are  affected  in  the  same  way  as 
grass ;  the  smoke  settles  on  the  grass,  and  the  cows 
and  sheep  will  not  eat  the  grass.  As  regards  the 
patent  fuel  works,  they  cause  a  deposit  of  an  unctuous 
sort  of  black  stuff,  which  utterly  destroys  the  leaves. 
Mangel  wurzel  crops  are  utterly  ruined  by  it ;  the 
leaves  will  fall  off  in  the  course  of  a  few  hours. 

13.529.  With  regard  to  the  nickel  works,  do  they 
do  any  damage  ? — I  cannot  speak  to  the  nickel  works. 

13.530.  {Viscount  Midleton.)  Although  Mr.  Vivian 
has  told  us  that  the  production  of  copper  in  Swansea 
hao  very  much  decreased,  is  not  it  the  fact  that  other 
new  works  have  been  established  in  the  town;  patent 
fuel  works  for  instance  ? — Yes. 

13.531.  And  Mr.  Vivian  himself  has  established 
nickel  works,  has  he  not? — Yes,  and  also  proto- 
sulphate  works. 

13.532.  Are  you  aware  whether  any  of  those  new 
works  consume  their  own  smoke  ? — No,  I  do  not  know 
whether  they  do  or  not. 

13.533.  Have  you  noticed  that  they  pi'oduce  any 
effect  upon  crops  ? — I  do  not  think  they  do. 

13.534.  Though  no  doubt  there  h.os  been  a  diminu- 
tion in  the  copper  manufacture,  is  not  it  the  case  that 
other  manufactures  have,  to  a  certain  extent,  taken  its 
place  ? — I  cannot  answer  that  question,  because  I  have 
nothing  to  do  with  trade. 

1 3.535.  Have  you  known  of  any  action  being  brought 
for  damages  by  those  who  have  considered  themselves 
injured  by  copper  smoke  ? — There  was  a  very  long 
trial  in  1821,  I  think,  at  Carmarthen. 

1 3.536.  Is  it  within  your  knowledge  that  any  com- 
pensation has  ever  been  asked  for  or  given  for  damage 
done  to  crops  ? — No,  I  do  not  know  that  it  has  ;  in 
fact  it  would  be  useless  to  ask  for  it. 

13.537.  You  stated  that  you  had  noticed  that  cattle 
became  hide-bound,  and  that  they  had  swellings  of  the 
joints  ? — Yes,  and  horses  also. 

1 3.538.  Does  that  pass  off  if  the  animals  are  removed 
to  pasture  unaffected  by  the  copper  smoke,  or  does  it 
continue  ? — If  they  are  removed  when  you  see  the 
first  effects,  in  the  first'  year  or  so,  they  will  recover, 
but  they  will  not  recover  if  they  are  not  removed. 

13.539.  Have  you  ever  lost  animals  in  that  way,  or 
known  of  animals  dying  ? — Yes,  certainly. 

1 3.540.  Are  the  complaints  of  disease  among  cattle 
from  copper  smoke  pretty  general  among  the  farmers, 
or  are  they  confined  to  particular  localities  ? — I  do 
not  think  I  have  heard  any  complaints  as  regards 
animals  being  affected  since  the  diminution  in  the 
quantity  of  smoke. 

13.541.  Has  the  opinion  of  any  veterinary  surgeon 
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been  taken  on  the  subject  within  your  knowledge  ? —  sustained  by  cattle  now,  but  animals  suffered  in  that 
Yes,  several.  way  when  the  evil  was  greater  than  it  is  now  ? — 

13,542.  As  I  understand  you,  these  injuries  are  not  Yes. 

The  witness  withdi-ew. 


Sir  J.  A. 
Morris,  Bart. 


Sir  John  Armine  Morris,  Bart.,  examined. 


13.543.  {Chairman^  You  own  pi'operty,  I  think,  on 
either  side  of  Swansea? — Yes;  on  the  east,  on  the 
west,  and  on  the  north  and  south  sides  of  the  town, 

13.544.  T  believe  your  property  on  the  east  of 
Swansea  suffered  very  severely  in  times  rather  beyond 
your  recollection  ? — Yes  ;  and  it  suffers  now. 

13.545.  The  main  injury  was  effected  a  good  many 
years  ago  ? — Yes  ;  but  it  has  been  added  to. 

13.546.  You  have  heard  the  evidence  of  Mr.  Tho- 
mas ? — Part  of  it. 

13.547.  What  has  been  your  experience  with  respect 
to  injury  created  by  copper  smoke  ? — The  smokes  are 
so  mixed  up  that  I  do  not  know  one  from  the  other. 
I  think  there  are  a  great  many  smokes  besides  copper 
smoke  which  produce  injurious  effects. 

13.548.  Are  there  any  besides  copper  smoke  by 
which  you  think  your  own  property  is  affected  ?  —The 
farmers  who  occupy  my  land  complain,  but  they 
generally  complain  whatever  happens ;  however,  I 
know  from  my  personal  experience  that  the  land  in 
the  neighbourhood  of  Swansea,  on  the  eastern  side, 
has  been  rendered  comparatively  valueless. 

13.549.  You  have  suggested  by  your  previous 
answer  that  the  damage  has  been  caused  by  other 
vapours  besides  those  from  the  copper  works  ? — Un- 
doubtedly that  is  so. 

13.550.  From  what  works  are  those  vapours  emitted  ? 
— There  have  been  collieries  opened  lately  on  the 
western  side,  and  all  the  trees  subject  to  the  influence 
of  the  smoke  produced  at  those  collieries  have  died  in 
a  few  months.  That  sort  of  coal  emits  a  great  deal  of 
sulphur,  and  the  trees  die  in  a  very  few  months. 

13.551.  Are  those  collieries  on  your  property  on 
the  western  side  of  Swansea  ? — Yes ;  close  to  the 
mansion  house. 

13.552.  With  regard  to  copper  smoke  ;  are  you  of 
opinion  that  the  mischief  arising  from  copper  smoke 
has  increased  or  diminished  of  late  years? — I  am  told 
that  Mr.  Vivian  has  nearly  entirely  consumed  his  own 
smoke,  but  he  is  the  only  party  who  has  done  so,  I 
believe. 

13.553.  Have  you  yourself  observed  any  alteration  ? 
— Yes ;  I  think  the  amount  of  smoke  has  decreased, 
but  I  go  very  seldom  on  the  eastern  side. 

13.554.  Since  you  have  lived  on  the  west  of  Swan- 
sea, have  you  observed  any  change  with  respect  to  the 
visitations  of  copper  smoke  ? — No  ;  I  think  it  is 
better  if  anything. 

13.555.  You  live  some  three  miles  from  Swansea? 
—Yes. 

13.556.  Does  the  copper  smoke  often  visit  you  ? — 
No,  not  very  often  ;  the  farmers  complain  about  their 
cattle  having  to  be  removed,  and  they  say  that  the 
milk  is  not  so  good.  The  smoke  never  comes  except 
with  an  east  wind.    That  is  not  the  prevailing  wind. 

13.557.  Have  you  ever  had  to  make  any  reduction 
of  rents  in  consequence  of  injury  caused  by  copper 
smoke  ? — Yes  ;  on  the  eastern  side  to  the  extent  of 
one  half.  The  value  of  laud  increases  enormously 
here  as  a  rule,  but  there  it  was  perfectly  spoiled. 
After  going  over  it  with  a  chemist  T  was  forced  to 
lower  part  of  it  one  half.  No  one  would  take  it  ;  it 
remained  a  year  unlet. 

13.558.  Plow  long  ago  was  that? — 15  or  16  years 
ago. 

13.559.  How  far  was  that  from  the  nearest  copper 
works  ? — Perhaps  a  mile  or  more.  I  hardly  know 
one  of  the  works  from  the  other. 

13.560.  Did  you,  in  consequence  of  the  necessity  of 
reducing  your  rent  to  that  extent,  take  any  steps 
against  the  owners  of  any  of  the  works  ? — No,  I 
should  not  like  to  action  them.  Lord  Jersey  brought 
an  action  against  the  owner  of  some  works,  but  he  did 


not  succeed.  There  is  a  certain  damage  from  copper 
smoke,  but  eveiy  kind  of  smoke  may  be  equally  or 
more  pernicious  for  what  I  know. 

13.561.  Are  you  aware  whether,  previous  to  this 
reduction  Avhich  you  made  in  your  rent  15  or  16 
years  ago,  reductions  had  been  made  by  those  who 
preceded  you  in  the  enjoyment  of  the  estate  ? — I 
cannot  recollect  that.  Those  who  are  near  to  the 
smoke  are  always  complaining  of  it.  Farmers  gene- 
rally do  complain,  but  no  doubt  there  is  injuiy  done, 
because  there  are  places  where  no  tree  will  grow. 

13.562.  How  far  would  those  places  be  from  the 
copper  works  on  the  eastern  side  ? — I  cannot  say. 
My  father  left  the  house  altogether  chiefly  on  that 
account. 

13.563.  Could  not  that  property  which  you  say  has 
been  injured  to  the  extent  you  mention  be  applied  to 
building  purposes  ? — No  ;  people  do  not  like  to  build 
there  on  account  of  the  smokes. 

13.564.  Workmen  must  live  near  their  works  ? — 
Workmen,  I  dare  say,  would  come  to  live  there  if 
cottages  were  built  for  them,  but  I  could  not  let  the 
land  for  building  villas. 

13.565.  Have  no  workmen's  cottages  been  built 
upon  the  property  ? — No ;  because  I  do  not  like  cottage 
property.  Mr.  Vivian,  who  has  a  large  colliery  on 
my  property,  has  never  built  any,  which  I  am  very 
glad  of. 

13.566.  Could  you  have  let  your  property  on 
building  leases  if  you  had  desired  to  do  so  ? — Yes,  for 
Avorkmen's  dwellings,  but  not  for  a  good  class  of  house. 
Workmen  will  live  anywhere,  they  are  too  glad  to 
have  cottages  near  their  work, 

13.567.  You  have  declined  to  let  the  land  on  lease 
for  the  building  of  cottages  ? — Yes,  I  do  not  like 
cottage  property. 

13.568.  This  reduction  of  rent  was  made  in  con- 
sequence of  representations  made  to  you  by  your 
tenants  after  a  personal  examination,  assisted  by 
chemist,  15  or  16  years  ago.  We  are  told  that  since 
16  years  ago  there  has  been  a  considerable  reduction 
of  the  nuisance.  Have  you  taken  any  steps  to  ascer- 
tain whether  that  is  the  case  ? — No. 

13.569.  You  have  not  considered  the  question 
whether  in  consequence  of  the  reduction  in  the  amount 
of  the  nuisance  you  might  raise  a  portion  of  the  rent 
again  ? — I  have  not  thought  of  raising  it.  I  do  not 
trouble  myself  about  my  property  much.  My  son  acts 
for  me.  I  know  that  my  land  on  the  east  is  all  much 
injured. 

13.570.  Tiiat  has  been  more  or  less  injured  for  the 
last  50  years  ? — Yes.  I  do  not  think  it  is  any  worse 
now  than  formerly.  I  do  not  think  people  would  like 
to  build  on  that  side,  but  in  Morriston  they  have 
built  houses  of  a  good  class. 

13.571.  Are  you  of  opinion,  looking  at  the  state  to 
which  land  has  been  reduced  about  the  neighbourhood 
of  the  works  at  Swansea,  that  in  case  of  any  legislation 
for  the  protection  of  properties  from  these  noxious 
vapours,  Swansea  ought  to  be  exempted  from  the 
operation  of  such  legislation  ? — Certainly  not.  I  think 
Swansea  should  be  like  other  places.  In  Scotland,  as 
I  understand,  in  towns  of  a  certain  size,  everybody  is 
bound  to  consume  their  own  smoke,  and  I  do  not  see 
why  Swansea  should  not  be  put  under  the  same 
restrictions.  If  a  man  destroys  another  man's  property 
he  ought  to  pay  for  it.  If  a  man  makes  a  great  deal 
of  money  by  his  manufactures,  he  should  not  be  allowed 
to  injure  anybody. 

13.572.  You  ai'e  not  aware  that  precisely  the  same 
kind  of  complaints  are  made  in  Scotland  as  in  England 
Avith  respect  to  the  evil  arising  from  noxious  vapours  ? 
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— I  understood  that  in  Scotch  towns  of  a  certain 
size  the  works  were  oUiged  to  consume  their  own 
smoke. 

13.573.  Living,  as  you  do,  three  miles  west  of 
Swansea,  you  say  you  suffer  most  from  the  colliery  ? 
— They  have  shut  it  up  now,  but  the  coal  wrought 
there  is  the  same  kind  of  coal  as  is  worked  in  the 
Clynewood,  and  that  kills  Mr.  Vivian's  trees,  and 
injures  mine  as  well. 

13.574.  Is  that  a  coal  which  contains  a  good  deal 
of  sulphur  ? — Yes,  it  is  not  the  usual  coal  in  Wales, 
but  all  my  woods  are  injured  more  or  less  by  it,  and 
if  more  collieries  were  to  be  opened  every  single  tree 
would  die. 

13.575.  Is  the  colliery  upon  your  own  land  ? — 
Yes. 

13.576.  You  receive  the  royalties  from  it  when  it 
is  worked  ? — No,  I  have  nothing  but  the  dead  rent, 
and  the  dead  rent  is  exceedingly  low.  The  party  who 
worked  it  when  it  was  working  is  my  own  brother, 
and  I  do  not  like  to  have  a  dispute  with  him.  He 
could  sub-let  it  to  other  people  and  they  might  if  they 
pleased  destroy  the  whole  property  right  and  left,  and 


though  they  might  get  a  great  deal  of  money  tlicm- 
selves  I  only  get  my  100/.  per  annum,  as  a  rule. 

13.577.  {Mr.  Stcvoison.)  Hoav  far  does  the  coal 
field  extend  in  the  direction  of  your  property  ? — Every 
bit  of  the  i^roperty  has  coal  under  it  except  under  the 
limestone ;  there  is  no  coal  under  the  limestone. 

13.578.  Does  the  coal  extend  as  far  as  the  Mum- 
bles ? — Yes ;  when  it  comes  to  the  limestone  it  ceases. 
I  believe  it  goes  very  near  to  the  Mumbles,  hut  that 
1  cannot  speak  to  positively. 

13.579.  {Chairman.)  Have  yon  anything  farther 
to  state  to  the  Commissioners  ? — I  would  only  say 
that  I  think  Swansea  should  not  be  exempted  from 
any  legislation  that  might  be  proposed.  The  fact 
that  the  injury  is  one  which  has  existed  for  many 
years  does  not  signify.  I  have  only  suffered  the 
longer  from  the  injury.  I  canuot  build  on  the  eastern 
side  of  Swansea,  and  I  do  not  see  why  the  east  side 
should  not  be  rendered  capable  of  being  built  on  as 
well  as  the  west  side,  and  if  the  nuisance  of  the 
smokes  were  abated,  people  could  build  on  the  east 
side  as  much  as  they  liked.  There  is  no  reason  why 
one  side  of  Swansea  should  be  destroyed  any  more 
than  the  other  side. 


Sir  J.  A. 
Morris,  Bart 

18  Oct.  1877 


The  witness  withdrew. 


Mr.  John  May  I 

13.580.  {Chairman.)  You,  I  believe,  occupy  a  farm 
on  the  town  hill  near  Swansea  ? — I  do. 

13.581.  In  what  direction  from  the  copper  works  is 
that  rarm  situated? — From  the  East  Pier  copper 
works  (Mr.  Lambert's)  it  lies  about  west-north-west. 

13.582.  With  respect  to  the  bulk  of  the  copper 
works,  how  does  it  lie  ? — As  regards  the  bulk  of  the 
works,  it  would  lie  west-south-west. 

13.583.  How  far  are  you  from  those  respective 
works  ? — I  believe  the  front  of  the  land,  that  is  to 
say,  the  nearest  land  would  be  about  a  mile  as  the 
crow  flies. 

13.584.  What  do  you  grow  upon  your  farm? — T 
adopt  the  general  routine  of  cultivation,  that  is  to  say, 
corn,  roots,  cabbage  and  grass. 

13.585.  How  long  have  you  occupied  this  farm  ? — 
I  have  occupied  it  since  1861. 

13.586.  What  elTect  have  you  observed  the  vapours 
generally  to  produce  upon  your  crops  ? — To  speak 
first  of  the  corn  crop,  in  the  earlier  part  of  the  spring, 
in  May  for  instance,  the  vapour  would  check  the 
straw  only,  but  if  the  wind  should  be  in  the  direction 
from  the  works  on  to  the  crop  when  the  crop  was  in 
blossom  it  would  afEect  the  curl. 

13.587.  Have  you  suffered  from  that  cause? — I 
have  occasionally. 

13.588.  To  Avhat  extent  ? — I  should  say  to  half  the 
value  of  the  crop. 

13.589.  How  long  ago  was  that  ? — From  the  time 
I  took  the  farm  first,  up  to  I  daresay  the  last  six  or 
seven  years. 

13.590.  During  the  last  six  or  seven  years  have 
your  grain  crops  suffered  at  all  from  visitations  of 
smoke  ? — They  have  suffered  when  the  wind  has  been 
tluit  way,  l)ut  not  so  much  as  they  used  to,  they  do 
suffer  now  occasionally. 

13.591.  But  not  to  the  extent  of  the  loss  of  half  the 
crop  ? — Not  to  the  extent  to  which  they  used  to 
snfi'er. 

13.592.  Before  you  took  this  farm  had  attempts 
been  made  to  raise  corn  crops  upon  the  land  yon 
occupy  or  upon  land  in  your  immediate  neighbour- 
hood ? — I  have  been  told  so  ;  and  I  have  been  told 
that  it  was  of  no  use  to  try  wheat  at  all. 

13.593.  But  you  have  grown  wheat,  and  with 
tolerable  success  ? — I  have  grown  40  bushels  an  acre ; 
that  was  five  years  ago. 

13.594.  With  respect  to  other  crops,  you  grow 
green  crops  ? — Yes  ;  swedes  and  mangel  wurzels. 

13.595.  And  cabbage  ? — Yes. 

13.596.  Witli  what  result  ? — It  depends  on  the 
wind ;  if  the  wind  was  direct  from  the  works  the 
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crops  would  be  damaged.    With  a  south-east  wind  I  — 
should  get  more  damage  from  the  East  Pier  works, 
than  with  a  north-east  wind. 

13.597.  What  is  the  extent  of  the  damage  Avliich 
you  suffer  from  the  smoke  when  the  wind  is  from  the 
south-east  ? — If  you  took  a  field  of  corn  in  its  bloom 
it  would  reduce  it  to  half  its  value.  If  it  came  on  to 
mangels,  say  in  the  latter  end  of  August,  it  would 
reduce  the  crop  of  mangels  to  half  its  value.  As 
regards  swedes,  the  value  would  not  perhaps  be 
reduced  to  so  great  an  extent. 

13.598.  Have  you  ever  had  mangels  reduced  to  half 
their  value  ? — Yes. 

13.599.  And  you  trace  the  direct  cause  of  it  to  the 
copper  smoke  ?  —  Yes,  it  is  very  apparent  in  the 
mangel.  The  leaf  of  the  mangel  turns  as  white  as 
white  paper  after  being  exposed  to  the  smoke.  It 
affects  the  heart,  and  in  the  fall  of  the  year  it  rots 
away.  Directly  the  smoke  comes  on  it  it  has  an  effect 
upon  the  leaf,  and  it  leaves  an  effect  upon  the  heart 
and  the  thing  decays. 

13.600.  How  often  has  that  happened  to  you  ? — We 
may  get  a  touch  of  it  almost  every  year. 

13.601.  How  often  has  it  happened  that  your 
mangel  crop  has  been  seriously  injured  by  smoke  ? — 
It  happened  last  year,  for  instance,  in  the  month  of 
September. 

13.602.  To  the  full  extent  you  have  mentioned? — 
Yes,  I  never  lost  so  many  mangels  as  last  year.  I 
did  not  suffer  so  much  i)i  other  things  as  I  did  in 
mangels. 

13.603.  Are  you  sure  that  the  smoke  caused  that 
injury  ? — I  have  no  doul)t  about  it. 

13.604.  What  effect  upon  cabbages  does  the  smoke 
produce  ? — If  it  is  very  strong  I  find  that  the  leaves 
die  away.    The  outer  leaf  drops  down  and  Avithers. 

13.605.  The  extent  of  the  mischief  depends  on  the 
time  of  year  at  Avhich  you  experience  this  A'isitation  ? 
— Yes.  A  great  deal  depends  on  the  time  at  which 
the  smoke  would  come  on,  Avhether  by  night  Avhen  the 
dew  is  on  the  plant  or  by  day. 

13.606.  Is  it  worse  by  night  than  by  day? — I  fancy 
there  is  more  effect  when  the  dew  is  just  leaving  in 
the  early  morning,  Aviien  the  dew  is  leaving  I  think 
the  smoke  has  more  effect  in  injuring  the  plant  than 
at  other  times. 

13.607.  What  is  the  acreage  of  your  holding  ? — I 
liold  about  70  acres. 

13.608.  Taking  the  land  under  those  circumstances, 
yon  do  not  pay  a  very  higli  rent  I  presume?  —  I  pay 
about  15.V.  an  acre. 

13.609.  If  the  farm  Averc  to  let  now  what  Avould  be 
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18  Oct.  1877.    155.  an  acre,  b?cause  the  copper  smoke  is  not  so  bad, 
 I  am  bound  to  say  that. 

13.610.  Since  when  have  you  observed  a  very 
sensible  diminution  in  the  quantity  of  copper  smoke  ? 
— I  should  say  the  last  six  or  seven  years. 

13.611.  Have  you  any  reason  to  believe  that  if 
things  were  to  go  back  to  what  they  were  20  or  30 
years  ago,  agricultural  operations  would  be  interfered 
with  to  a  very  great  extent  ? — If  things  were  to  go 
back  to  what  they  were  20  years  ago  the  land  would 
become  almost  valueless.  Copper  smoke  has  a  great 
effect  upon  grass  land.  I  keep  18  cows  now,  and  I 
find  that  if  we  have  an  east  wind,  as  we  had  this 
morning,  there  will  be  a  falling  off  in  the  milk  to  the 
extent  of  at  least  one  pint  per  cow. 

13.612.  Was  there  a  good  deal  of  smoke  upon  your 
land  this  morning  ? — Yes,  the  wind  being  south-east. 

13.613.  And  you  expect  that  there  will  be  a  falling 
off  in  the  quantity  of  milk  to-day  to  the  extent  you 
have  mentioned  ? — There  was  a  falling  off  this 
morning. 

13.614.  Have  you  ever  observed  that  the  smoke  has 
visited  you  without  any  falling  off  occurring  in  the 
quantity  of  milk  ? — No  ;  there  would  always  be  a 
falling  off  to  some  extent.  Directly  the  copper  smoke 
comes  upon  my  laud  I  am  bound  to  make  other  pro- 
visions to  supply  the  quantity  of  milk  that  I  have  to 
supply, 

13.615.  How  soon  do  the  cows  begin  again  to  give 
their  usual  quantity  ? — When  the  wind  turns  off  to 
another  quarter,  or  when  we  get  a  shower  of  rain. 

13.616.  The  quantity  of  noxious  vapour  that  comes 
over  your  land  now  is  not,  as  I  gather  from  what  you 
say,  sufficient  permanently  to  injure  the  cattle  ;  it  only 
affects  their  yield  of  milk  ? — I  think  it  would  decidedly 
injure  the  cattle,  providing  the  cattle  were  continuously 
penned  in  the  same  place. 

13.617.  Have  you  found  the  health  of  your  cattle 
on  the  whole  suffer  ? — Directly  I  find  the  smoke  on  I 
shift  them,  and  adopt  artificial  means  of  feeding  them. 
I  have  seen  the  effect  upon  my  neighours  cows  from 
not  adopting  such  precautions.  I  never  allow  my 
cattle  to  get  into  the  state  in  which  I  have  seen  my 
neighbours  cattle  from  the  smoke.  Last  year  one  was 
sent  away  to  the  dogs  from  the  effect  of  the  smoke. 

13.618.  From  the  want  of  taking  the  precautions 
which  you  take  of  shifting  the  cows  ? — Yes. 

13.619.  Do  you  keep  any  sheep  ? — I  have  kept 
sheep. 

13.620.  Have  you  observed  any  effect  upon  the 
sheep  from  the  copper  smoke  ? — They  do  not  feed 
when  the  smoke  is  on  the  ground.  What  they  gain 
when  the  smoke  is  off  they  will  lose  again  when  the 
smoke  is  on,  if  you  do  not  shift  them  or  feed  them  by 
artificial  means. 

13.621.  Mr.  Lambert's  works  were  in  operation 
when  you  took  your  farm  ? — Yes. 

13.622.  So  that  you  are  not  able  to  speak  as  to  the 
state  of  things  before  Mr.  Lambert's  works  were 
established  ? — No. 

13.623.  Do  you  attribute  that  to  the  great  amount 
of  arsenic  which  fell  upon  the  land  at  that  time  ? — 
Arsenic  or  some  other  kind  of  poison.  Whatever  it 
was  it  showed  its  effect  very  clearly  upon  grass  land. 
I  was  told  in  )861  that  it  would  be  madness  to 
attempt  to  lay  down  permanent  pasture ;  that  the 
smoke  would  eat  it  out.  I  tried  it,  and  I  tried  it 
upon  a  five  years  course,  but  I  found  that  the  grass 
was  completely  gone  in  places,  and  I  broke  it  iip 
again.  Eight  years  ago  I  laid  down  16  acres,  and 
that  is  very  good. 

13.624.  Since  that  have  you  been  able  to  carry  on 
that  rotation  of  crops  with  success  ? — I  cannot  say 
with  very  much  success.  It  has  given  me  a  great 
deal  of  trouble  because  I  have  to  battle  with  the 
smoke. 

13.625.  You  are  obliged  to  treat  the  land  more 
generously  in  order  to  enable  it  to  struggle  effectually 
against  the  smoke  ? — Yes ;  if  it  was  not  for  that 


the  crops  would  be  useless.  We  have  to  use  a  great 
deal  of  artificial  manure  and  to  employ  a  great  deal 
of  labour,  and  we  have  to  be  very  watchful. 

13.626.  You  would  not,  I  suppose,  deny  that  the 
value  of  your  produce  is  very  much  increased  by  the 
copper  works  and  the  workmen  who  work  in  them  ? — 
On  the  contrary,  I  think  that  the  works,  as  a  rule,  do 
very  little  good  except  to  the  shareholders. 

13.627.  Would  the  population  of  Swansea  be  what 
it  is  if  it  were  not  for  the  copper  works  ? — I  think  it 
would  be  very  much  better  if  the  population  of  Swan- 
sea was  very  much  less  than  it  is  at  present. 

13.628.  If  the  population  of  Swansea  were  less 
would  there  be  an  equal  demand  for  all  the  agricul- 
tural produce  in  the  neighbourhood  ? — We  should  find 
a  market  for  our  produce  elsewhere,  because  the  rail- 
ways, would  take  it  wherever  there  was  a  demand 
for  it. 

13.629.  The  smaller  the  population  the  greater  the 
profits  of  the  farm  you  think  ? — I  would  not  say  that, 
but  I  am  damaged  by  the  existence  of  the  works  in 
this  way :  I  live  in  the  borough,  and  I  am  subject  to 
all  the  rates ;  so  are  the  works.  I  have  so  many 
fields  upon  my  farm,  the  works  have  so  many  furnaces, 
I  understand  that  if  a  furnace  is  blown  out  they  pay 
no  rates  upon  that,  but  if  I  lose  a  crop  by  the  smoke 
coming  upon  a  particular  field  I  still  have  to  pay  the 
rates  upon  that  Held,  Then  when  the  works  are 
going  on  brisk  they  bring  in  a  lot  of  men  at  high 
wages,  and  the  farmer  has  to  raise  his  wages  in  con- 
sequence. Then  as  soon  as  the  works  have  finished  a 
particular  contract  the  men  may  be  turned  out  and 
may  have  to  go  to  the  union,  and  then  I  am  called 
upon  to  support  them. 

13.630.  The  men  brought  to  the  works  must  eat  ? 
—Yes. 

13.631.  And  they  eat  well  generally  speaking  ? — 
Not  now  I  am  sorry  to  say. 

13.632.  {Mr.  Stevenson.)  As  regards  the  damage 
done  to  cabbages  by  copper  smoke,  did  I  rightly  un- 
derstand you  to  say  that  the  whole  cabbage  was  not 
affected  but  only  one  leaf  ? — I  think  I  said  that  I 
found  that  the  smoke,  when  it  came  over  the  cabbages 
about  August,  affected  the  outer  leaves  and  made  them 
drop  down. 

13.633.  Some  of  the  leaves  are  affected  and  not 
others  ? — Yes  ;  on  one  side  of  the  cabbage  the  leaves 
are  gone  away,  on  the  other  side  you  find  them 
growing, 

13.634.  How  do  you  account  for  that  ? — Because 
one  side  of  the  cabbage  would  be  more  exposed  to  the 
smoke  than  the  other, 

13.635.  If  the  leaves  are  all  equally  exposed  to 
the  smoke,  how  do  you  account  for  only  some  of  the 
leaves  being  affected  ? — If  both  sides  of  the  cabbage 
are  equally  exposed  I  am  not  able  to  account  for  one 
leaf  being  affected  more  than  another. 

13.636.  {Chairman^  What  is  the  distance  from  the 
copper  works  of  the  portion  of  your  farm  which  is 
furthest  from  the  works  ? — I  should  think  a  mile  and 
a  half. 

13.637.  Does  that  suffer  as  much  as  the  portion 
nearest  to  the  works  ? — Not  so  much. 

13.638.  Which  suffers  most,  the  portion  more 
directly  exposed  to  the  smoke  from  the  bulk  of  the 
copper  works,  or  that  which  is  more  directly  exposed 
to  the  smoke  from  Mr.  Lambert's  works  ? — That 
which  is  more  directly  exposed  to  the  smoke  from 
Mr,  Lambert's  works,  it  lies  west-north-west  from  Mr, 
Lambert's  works. 

13.639.  Being  equi-distant  from  the  bulk  of  the 
copper  works  on  the  one  hand  and  Mr.  Lambert's 
works  on  the  other,  to  what  do  you  attribute  the 
greater  injury  from  Mr.  Lambert's  works  ? — The 
poison  must  be  more  strong  from  those  works. 

13.640.  Is  there  any  reason  to  believe  that  the 
poison  from  Mr.  Lambert's  works  is  worse  than  the 
poison  that  comes  from  the  large  group  of  works  in 
the  Swansea  valley  ? — I  am  not  able  to  answer  that 
question.  I  can  only  speak  to  its  effect  upon  my 
cattle  and  upon  my  crops. 
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13.641.  {Pi-ofessor  Abel.)  I  think  you  said  that 
the  green  crops  suffered  more  particularly  when  the 
copper  smoke  was  deposited  upon  them? — I  have 
found  that  the  time  when  they  suffer  most  is  in  the 
morning  when  the  dew  is  leaving  and  the  sun  rising. 
That  is  my  experience.  I  am  not  able  to  account 
for  all  the  damage  that  is  done,  and  I  cannot  fix  any 
particular  works  with  the  damage.  When  there  is  a 
set  in  of  fine  weather  the  wind  is  from  the  sea  by  day 
blowing  on  to  the  town,  and  it  travels  round  with 
the  sun,  and  at  night  draws  out  the  smoke  with  it, 
when  I  believe  the  smoke  is  brought  back  again  from 
the'sea,  and  then  it  does  its  damage.  I  find  by  ex- 
perience that  a  great  deal  of  damage  is  done  in  that 
way. 

13.642.  Do  not  you  think  that  it  is  the  deposit  of 
dew  upon  the  crops  that  does  the  damage  ? — No  ;  if 
we  have  a  heavy  dew  with  a  southerly  wind  I  never 
find  any  cause  to  complain,  no  damage  is  done  then. 

13.643.  {Professor  Roscoe.)  You  state  that  the 
damage  done  to  the  field  of  cabbages  which  we  saw 
yesterday  is  due  to  the  copper  smoke,  have  you  any 
other  reason  than  that  which  you  have  given  for 
believing  that  the  copper  smoke  caused  it  ? — I  have 
no  other  reason. 

13.644.  You  have  not  had  any  chemical  examina- 
tion of  the  leaves  made  ? — No. 

13.645.  May  not  wet  weather  have  something  to 
do  with  it  ? — I  have  never  found  wet  weather  cause 
the  cabbage  leaf  to  fall  off  and  become  burnt. 

13  646.  When  you  have  observed  this  action  on  the 
leaves  have  you  noticed  the  direction  of  the  wind  ? 
— I  have  noticed  that  the  copper  smoke  has  been  over 
the  land. 

13.647.  (Mr.  Wilbraham  Egerton.)  What  number 
of  cattb  do  you  keep  ? — I  have  18  now,  and  I  dare- 
say before  spring  I  shall  have  25. 

13.648.  How  long  do  you  generally  keep  your 
cows  ? — I  generally  turn  them  out  every  year  if  I  can. 

13.649.  You  get  rid  of  them  every  year  ? — Yes. 

1 3.650.  Have  you  found  that  if  you  keep  them  any 
longer  they  are  affected  in  any  way  by  th.o  smoke  ? — 
I  do  not  allow  them  to  get  affected  if  I  can  help  it. 
The  animals  show  signs  of  becoming  affected  in  the 
coat  and  also  the  mouth.  You  find  that  they  do  not 
feed,  and  if  you  watch  them  you  see  that  they  are 
becoming  hollow.  They  do  not  thrive,  and  they  are 
in  a  losing  condition.  If  you  put  them  in  the  field 
they  do  not  graze. 

13.651.  Do  you  keej)  your  cattle  in  the  summer  in 
the  yard  and  feed  them  with  hay  or  turnips,  or  do  you 
feed  them  principally  on  grass  ? — When  the  weather 
suits  I  feed  them  on  grass,  but  I  do  not  depend  on  the 
grass. 

13.652.  When  the  wind  is  in  a  direction  that  would 
bring  the  copper  smoke  over  your  grass  fields,  do  you 
turn  your  cows  out  of  the  grass  fields  and  put  them 
into  your  shedding  ? — Yes.  I  have  a  cooking  appa- 
ratus for  the  purpose  of  supplying  them  with  artificial 
food. 

13.653.  When  the  wind  changes  they  go  out  into 
the  grass  field  again  ? — Yes. 

13.654.  Your  experience  has  shown  you  that  you 
must  take  precautions  in  order  to  25i'event  the  copper 
smoke  affecting  your  cattle  ? — Yes. 

13.655.  With  the  care  which  you  take  you  are  able 
to  counteract  to  a  certain  extent  the  evil  influences  to 
which  your  cattle  are  exposed  ? — To  a  certain  extent. 

13.656.  With  all  that,  you  still  get  rid  of  your  cows 
every  year  ? — Yes. 

13.657.  {Viscount  Midleton.)   Have  you  lost  any 
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cattle  yourself  from  the  effects  of  the  copper  smoke  ? 
— No ;  I  have  not  lost  any  myself. 

13.658.  Are  the  evil  effects  which  you  have  men- 
tioned going  on  now,  or  are  they  things  of  the  past  ? 
— I  have  been  speaking'' of  what  occurs  now.  This 
very  morning  there  was  a  great  deal  of  copper  smoke 
upon  my  land,  and  the  effect  was  very  apparent. 

13.659.  One  of  the  preceding  witnesses  said,  in 
answer  to  a  question  I  put  to  him,  that  any  evil 
effects  to  cattle  were  things  of  the  past  that  happened 
30  or  40  years  ago,  that  is  to  say,  when  there  was 
more  arsenic  dealt  with  than  now.  That  is  not  your 
exjDerience  ? — No  ;  that  is  not  my  experience. 

13.660.  Have  you  observed  any  swelling  of  the 
joints  among  the  cattle  ? — My  neighbour  had  to  send 
a  cow  to  the  dogs  last  year,  the  injury  being  caused 
entirely  by  the  copper  smoke. 

13.661.  Have  any  actions  to  your  knowledge  been 
brought  or  any  claims  for  compensation  been  made  by 
agriculturists  in  the  neighbourhood  against  any  manu- 
facturers?— Not  to  my  knowledge  of  late  years.  I 
believe  generally  speaking  the  owners  of  the  works 
have  taken  the  surrounding  land  into  their  own  hands 
to  pi  event  actions  being  brought.  Years  ago  there 
were  a  great  many  actions  brought  in  Swansea.  I 
believe  where  works  have  been  established  the  first 
thing  the  owners  of  the  works  have  done  has  been  to 
monopolise  the  adjacent  ground,  and  so  put  the  bring- 
ing of  actions  by  other  people  out  of  the  question. 

13.662.  Do  you,  as  a  farmer,  feel  that  you  need  any 
additional  remedies  beyond  what  the  law  gives  you  at 
present  ? — I  do  not  exactly  know  what  remedies  the 
law  now  gives  ;  but  I  was  told  some  years  ago  that 
the  law  would  compel  the  owners  of  works  to  con- 
sume their  own  smoke.  I  believe  the  principle  of 
consuming  their  own  smoke  was  adopted  by  Messrs. 
Vivian,  and  we  found  great  benefit  from  that,  but 
I  am  sorry  to  say  that  it  has  not  been  adopted  gene- 
rally. I  am  only  saying  what  I  have  been  told. 
We  are  very  much  obliged  to  Messrs.  Vivian  for 
adopting  their  system  ;  and  we  should  be  very  glad 
if  the  law  would  put  some  restrictions  upon  the 
nuisance  caused  by  smoke.  Speaking  for  myself,  if 
the  smoke  nuisance  was  to  be  increased  in  Swansea 
I  should  be  ruined.  I  have  taken  this  laud  and  I 
have  built  my  own  dwelling-house  and  two  workmen's 
cottages,  Avhich  cottages  alone  have  cost  me  500/.  and 
upon  which  T  pay  rates  and  taxes,  and  if  the  nuisance 
was  to  be  increased  the  land  would  be  worthless  and 
the  cottages  would  be  worthless.  I  send  into  the 
borough  about  1,400Z.  worth  of  produce  per  annum, 
and  any  increase  in  the  amojjut  of  smoke  would  cause 
a  deci'ease  in  the  amount  of  produce. 

13.663.  You  speak  positively  as  to  the  injury  both 
to  crops  and  to  cattle  being  one  that  is  going  on  now  ? 
— I  do  clearly,  although  the  injury  is  not  so  great  as 
it  was  8  or  10  years  ago. 

13.664.  {Chairman.)  Do  you  think  that  all  the 
injury  which  you  suffer  from  arises  from  copper 
smoke,  or  do  other  works  contribute  to  it  also  ? — 
I  am  not  able  to  say.  I  know  that  when  the  wind 
brings  the  smoke  we  suffer.  I  cannot  say  what  works 
produce  the  smoke  or  produce  the  most  injury. 

13.665.  When  the  wind  comes  from  the  south- 
east you  suffer  from  Mr.  Lambert's  works  only  ? — 
1  know  they  are  very  injurious  works. 

13.666.  Do  I  rightly  understand  you  to  say  that 
you  change  your  cows  annually  in  consequence  of  the 
effect  upon  their  health  produced  by  the  smoke  ? — 
Mainly  for  that  reason. 

13.667.  You  think  they  give  more  milk  if  they  arc 
changed  ? — Yes. 

withdrew. 


Mr. 
J.M.  Harding. 

18  Oct.  877. 


Mb..  John  Nicholls  examined. 


13,668.  {Chairman.)  You  are  occupier  of  the 
Coed-Seisou  Farm,  near  Sketty  ? — Yes. 

13,66f).  How  from  is  that  from  the  works.? — Not 
quite  two  miles  I  should  say. 

13,670.  How  far  is  it  from  Swansea  ? — Not  a  mile. 


13.671.  What  has  been  the  efl'ect  of  the  smoke 
upon  your  land  ? — I  find  it  affects  vegetation  when  it 
is  very  young ;  for  instance,  young  clover  and  young 
grasses. 

13.672.  Due,  I  suppose,  to  two  causes,  one  that 
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  is  more  tender  and  more  susceptible  of  those  evil 

18  Oct.  1877.    influences  ?— Yes. 

13.673.  What  are  the  crops  wliich  suffer  most? — 
I  have  noticed  that  the  young  clover  and  grasses  of 
different  sorts  suffer  most. 

13.674.  What  effect  have  you  noticed  upon  them  ? 
— The  germ  seems  to  get  injured. 

1 3.675.  Does  that  produce  an  effect  upon  the  ulti- 
mate crop  ? — No,  because  it  seldom  lasts  very  long  ; 
when  there  is  a  change  of  wind  the  plant  recovers 
itself. 

13.676.  T£  that  is  so,  in  what  respect  are  you  a 
sufferer  ? — It  checks  the  growth  of  the  plant. 

13.677.  Is  the  ultimate  crop  smaller  in  conse- 
quence ? — Yes,  I  should  say  so ;  any  plant  that  is 
injured  when  young  will  not  develope  so  well. 

13.678.  Do  you  keep  cows  ? — No. 

13.679.  Do  you  keep  any  cattle  ? — I  never  had 
any  cattle  till  within  the  last  six  months. 

13.680.  Have  you  grown  wheat? — No. 

13.681.  Any  grain? — No,  except  the  first  year. 

13.682.  Do  you  think  that  the  lettable  value  of 
your  farm  is  materially  affected  by  these  visitations 
of  smoke  ? — Yes,  I  should  say  it  would  be. 

13.683.  How  much  per  acre  do  you  pay  for  your 
land  ? — 21.  an  acre. 

13.684.  If  there  Avere  no  smoke  would  you  be  pre- 
pared to  give  more  ? — Yes. 

13.685.  HoAV  much  more  ? — It  would  be  worth 
half  as  much  again — 3/.  an  acre. 

13.686.  How  long  have  you  been  tenant  of  this 
pi'operty  ? — Six  years. 

13.687.  You  were  not  there  in  the  worst  time  ? — 
No;  but  I  have  seen  the  effects  produced  15  or  20 
years  ago. 

13.688.  Where  ? — More  particularly  up  the  Swan- 
sea Valley. 

13.689.  Considering,  as  you  do,  that  the  value  of 
the  land  you  occupy  has  been  already  deteriorated  to 
the  extent  of  some  30  per  cent.,  are  you  apprehensive 
that  it  would  be  still  further  deteriorated  if  the  works 
were  largely  increased? — Yes,  judging  from  the 
effects  I  saw  some  15  or  20  years  ago. 

13.690.  Do  you  suffer  especially  from  Mr.  Lam- 
bert's works  ? — More  than  any  other. 

The  witne 


13.691.  Are  you  able  to  trace  the  smoke  as  coming 
directly  from  his  works  ? — Yes. 

13.692.  Why  do  you  think  you  suffer  more  from 
his  works,  which  are  not  very  large  works,  than  from 
the  bulk  of  the  works  in  the  Swansea  Valley  ? — Be- 
cause the  smoke  from  Mr.  Lambert's  works  seems  to 
come  direct  on  to  ray  land  before  it  goes  anywhere 
else.  As  to  the  other  works  the  smoke  from  them 
falls  on  the  breast  of  the  hill  first  and  then  curls 
over. 

13.693.  So  that  in  the  latter  case  a  large  propor- 
tion of  the  deposit  would  take  place  before  it  reached 
you  ? — Yes. 

13.694.  Have  you  observed  the  effect  of  the  smoke 
upon  any  lands  further  west  than  your  own  ? — No, 
I  have  not  ;  I  live  further  to  the  west,  but  I  do  not 
see  that  it  does  any  damage  there. 

13.695.  How  far  have  you  been  able  to  trace 
damage? — I  have  never  particularly  noticed  any  ex- 
cept upon  my  own  farm. 

13.696.  1  need  not  ask  you  Avhether  you  are  very 
anxious  that  other  works  to  the  westward  of  Mr. 
Lambert's  should  not  be  erected? — Certainly;  if 
they  were  we  should  scarcely  be  able  to  grow  any- 
thing unless  they  adopted  some  means  of  consuming 
their  smoke. 

13.697.  {Mr.  Wilhraham  Egcrt07i.)  Have  you 
ever  tried  to  get  compensation  for  damage  ? — No. 

13.698.  Why? — Because  I  took  the  farm  under 
existing  circumstances. 

13.699.  You  considered  that  the  reduced  rent  you 
paid  compensated  you  for  any  damage  you  might 
receive  ?  —  Yes.  In  the  case  of  any  other  vi^orks 
being  erected  I  should  certainly  try  to  get  compen- 
sation. 

13.700.  Is  your  landlord  a  gentleman  interested  in 
copper  works  ? — No,  he  is  not. 

13.701.  {Viscount  Midleton.)  Did  you  hear  Mr. 
Harding's  evidence  with  respect  to  the  effect  of  cop- 
per smoke  upon  cattle  ? — Yes. 

13.702.  Do  you  agree  with  him  in  that  ? — I  never 
had  any  cattle  till  recently  so  I  cannot  say. 

13.703.  Are  you  able  to  perceive  any  difference 
between  the  injury  done  by  copper  smoke  and  that 
done  by  smoke  ^Ji'oceeding  from  any  other  works  ? — 
I  cannot  distinguish  any  difference.  I  do  not  know 
what  smoke  does  the  damage  ;  I  think  it  injures 
sheep. 

withdrew. 


Mr. 
T.  Morgan. 


Mr.  Thomas  Morgan  examined. 


13.704.  {Chairman})  What  are  you  ? — Timber  clerk 
and  inspector  at  the  carriage  works. 

13.705.  Where  do  you  live? — At  Port  Tennant. 

13.706.  Where  is  that?— Nearly  opposite  Mr. 
Lambert's  copper  works. 

13.707.  How  far  from  them? — A  quarter  of  a  mile. 

13.708.  Do   you   cultivate   any  land? — Only 
garden. 

13,709, 
an  acre. 
13,710, 


a 

What  is  the  extent  of  it  ? — A  quarter  of 
What  do  you  grow  ? — Everything  in  the 


shape  of  vegetables. 

13.711.  How  long  have  you  occupied  that  garden  ? 
— Going  on  for  eight  years. 

13.712.  What  effect  have  you  observed  produced  on 
your  garden  by  the  neighbourhood  of  Mr.  Lambert's 
copper  works  ? — I  have  found  that  it  has  been  injured  ; 
a  great  deal  more  this  last  summer  than  previously. 

13.713.  How  do  you  account  for  that  ? — I  believe 
the  effect  to  be  due  to  the  calcining  that  has  been 
going  on  at  the  copper  works. 

13.714.  Calcining  has  been  always  going  on  at  the 
copper  works,  has  it  not  ? — Not  till  lately,  as  I  under- 
stand. All  the  while  that  I  have  had  the  garden  I 
have  not  found  the  smoke  so  injurious. 

13.715.  Do  not  you  think  that  it  may  be  attributal)le 
to  the  quantity  of  wet  this  summer  and  the  want  of 


sun  ? — No,  I  think  not,  because  we  have  had  a  great 
many  wet  summers  before  this  year  when  the  same 
effect  has  not  been  produced. 

13.716.  Tell  us  what  effects  the  smoke  produces 
ujoon  your  vegetables  ? — On  some  crops  the  effect  is 
much  greater  than  on  others.  When  the  wind  happens 
to  be  south  and  it  comes  wet  it  beats  the  smoke  on 
the  ground,  and  in  the  case  of  peas,  and  that  sort  of 
crops,  the  blossoms  drop  off. 

13.717.  You  settled  there  after  the  works  had  been 
established  ? — Yes. 

13.718.  We  have  been  told  by  Mr.  Lambert  that 
the  works  are  rather  smaller  now  than  they  were 
formerly ;  that  they  have  been  diminished  in  the  last 
10  yeai-s  ? — I  have  not  been  living  in  Port  Tennant 
so  long  as  that. 

13.719.  Before  the  present  year  have  you  been  able 
to  get  good  crops  ? — Of  most  things.  There  are  some 
kinds  of  vegetables  that  I  have  never  been  able  to 
grow  there. 

13.720.  You  did  not  settle  there  with  the  view  of 
growing  good  vegetables,  did  you  ? — No  ;  I  came 
down  to  the  works  when  they  were  removed  from 
Cheltenham. 

13.721.  You  knew  that  copper  smoke  was  not 
fiivourable  to  vegetation  ? — I  was  not  aware  what 
effect  it  would  have,  never  having  been  living  in  a 
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locality  where  copper  was  manufactured.  Some  of 
the  men  that  signed  the  letter  that  has  been  sent  to 
the  Commissioners  depend  entirely  upon  their  garden 
crops. 

13,722.  Do  they  all  live  near  you  ? — Newman  lives 
nearer  to  the  copper  woi'ks  than  I  do.  Newman  sav/- 
Mr.  Bath,  the  manager  of  Mr.  Lambert's  works,  last 
summer,  and  he  promised  to  take  steps  to  remove  the 


nuisance  by  taking  the  smoke  out  of  the  calcinor  to 
the  high  stack. 

13.723.  Do  they  now  allow  smoke  to  come  from  the 
calciners  which  used  to  get  into  the  chimney  ? — Yes. 

13.724.  Do  you  know  why  that  is  ? — No. 

13.725.  (Mr.  fVilbrahajn  Egerton.)  You  do  not 
make  any  complaint  as  far  as  regards  your  health 
sufFerins:  ? — No. 


Mr. 
T.  Morgan. 

18  Oct.  1877. 


The  witness  withdrew. 


Mk.  John  Nei 

13.726.  {Chairman.)  What  are  you? — I  i-ent  eight 
acres  of  land  from  the  Earl  of  Jersey  nearly  opposite 
to  Mr.  Lambert's  works. 

13.727.  How  far  from  them?  —  I  might  say  a 
quarter  of  a  mile. 

13.728.  What  use  do  you  make  of  that  land  ? — I 
grow  garden  crops  on  it. 

13.729.  How  long  have  you  held  it  ? — Seven  years 
come  next  March. 

13.730.  Have  you  observed  that  matters  have  got 
at  all  worse  during  those  seven  years  ?  —  Yes,  a 
thousand  times  worse  I  might  say  since  I  took  tiie 
land. 

13.731.  To  what  do  you  attribute  that  ?— To  the 
smoke,  and  nothing  else. 

13.732.  Was  there  no  smoke  when  you  first  occupied 
the  land  ? — Very  little  injurious  smoke,  for  this  reason  : 
at  the  time  T  took  this  land  Mr.  Adderley's  arsenic 
works  had  entirely  stopped,  and  at  the  same  time,  as 
regards  the  copper  works,  there  was  very  little  use  for 
what  are  called  the  calciners,  and  now  there  are  two 
at  work.  There  was  but  one  worked  up  to  last  March 
and  now  there  are  two  at  work,  and  the  smoke  is 
carried  through  a  very  low  stack,  whether  it  is  that  or 
not  I  cannot  snj.  The  1st  and  2nd  of  June  did  me  a 
great  deal  of  injury.  I  might  say  (and  I  could  prove 
it)  that  in  those  two  nights  I  suffered  a  loss  in  my 
garden  to  the  extent  of  10/.  I  had  got  my  garden 
planted  with  valuable  seeds  which  1  liad  got  from 
Sutton  and  Sons,  potatoes  and  cabbage,  and  peas  of 
every  class.  On  the  1st  of  June  at  8  o'clock  smoke 
came  over  the  gaixlen  just  like  a  very  heavy  thick 
mist  for  a  considerable  distance,  and  the  next  morning 
all  my  stuff  was  entirely  cut  up,  just  as  if  scalding 
water  had  been  thi-own  over  it,  and  my  peas  never  did 
me  any  good  after  that,  at  least  I  made  2s.  8d.  from 
13s.  6d.  Avorth  of  one  sort  of  peas,  an  early  sort. 
Then  as  regards  my  potatoes,  which  were  the  earliest 
sort  I  could  get,  the  improved  ash  leafs,  I  planted 
11  cwt.  on  one  bed,  and  those  were  destroyed  tlie 
second  night,  they  all  died  entirely  away  as  if  they 
had  been  scalded  with  something.  I  saw  Mr.  Bath, 
the  head  manager  of  the  copper  works,  and  told  him 
how  things  had  turned  out,  and  he  told  me  he  was 
not  aware  that  their  smoke  did  any  injuiy,  but  he 
would  have  the  mason  and  see  what  steps  could  be 
taken  towards  preventing  it,  but  nothing  has  been 
done,  because  regularly  over  since  there  have  been 
injuries  from  the  smoke  and  nothing  else,  when  the 
wind  has  been  in  a  direction  to  bring  it  over  our  way. 
It  is  not  one  thing  alone  that  is  injured,  but  all  sorts 
of  vegetables,  onions  and  French  beans  in  particular, 
are  swept  entirely  away.  I  have  nothing  else  to 
depend  on  for  my  livelihood  but  the  land  which  I 
have  under  cultivation,  and  I  have  to  pay  rent  and 
taxes  and  everything,  and  it  is  very  hard  to  have  my 
produce  destroyed. 

13.733.  You  say  that  these  injuries  are  preventible 
because  they  did  not  exist  till  this  last  year  ? — Not  to 
so  great  an  extent,  because  these  calciners  Avere  not  at 
work.  This  has  taken  place  since  the  secoiid  calciner 
has  been  at  work,  the  smoke  from  which  goes  into  a 
very  low  stack.  I  can  prove  by  hundreds  of  people 
round  there  that  when  the  wind  sets  exactly  the  right 
way  for  it  (which  is  between  south  and  west,  about 
half-way  apparently)  it  brings  the  smoke  over  the 
land  there  just  like  a  thick  fog. 

13.734.  That  is  for  about  eight  months  in  every 
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year  ? — We  have  had  it  a  good  many  times  since  the  

1st  and  2nd  of  June. 

13.735.  When  the  high  stack  was  being  used  and 
befoi'e  this  process  of  calcining  of  which  you  com- 
plain was  adopted,  did  you  suffer  at  all  ? — Very 
slightly  when  the  smoke  passed  through  the  high 
stack. 

13.736.  Have  you  received  any  compensation  for 
these  injuries  ? — No. 

13.737.  Ilave  you  applied  for  any  ? — Mr.  Bath  did 
not  say  whether  he  would  come  or  would  not  when 
I  asked  him  to  come  and  see  what  damage  was 
done. 

13.738.  Have  you  applied  for  any  compensation  ? — 
No  ;  I  did  not  like  to  be  so  exacting.  I  wished  them 
to  come  and  see  for  themselves. 

13.739.  Do  you  say  that  your  neighbours  have 
suffered  just  as  much  as  you  have  ? — Yes,  they  have. 
The  only  difference  between  them  and  me  is  that  I 
occupy  many  more  acres  than  they  do,  and  therefore 
my  damage  is  greater. 

13.740.  Those  complaints  you  have  only  heard 
within  the  last  year  or  so  ?— The  greater  part  of  them 
within  the  last  year,  that  is  since  the  two  calciners 
have  been  started. 

13.741.  You  think  things  are  going  on  as  badly  as 
ever  ? — Yes  ;  to  this  very  day,  I  plant  a  good  deal  of 
parsley  which  is  a  thing  which  is  called  for  a  great 
deal,  particularly  in  the  winter  time  ;  we  make  a  good 
bit  of  money  from  parsley  if  Ave  get  it  good.  I  have 
a  bed  now  growing  Avhich  o\ight  to  have  produced  me 
5/.,  but  which  will  not  bring  me  a  shilling,  there  it  is 
for  anyone's  inspection  to-day.  I  have  not  come  liere 
to  say  things  which  I  cannot  stand  by. 

13.742.  All  this  injury,  as  I  understand,  comes 
fi'om  Mr.  Lambert's  works  ? — Avonld  not  say  it 
always  does,  because  when  the  Avind  gets  between  east 
and  south  it  brings  the  fumes  from  the  ai'senic  works 
and  the  CroAvn  Spelter  Works. 

13.743.  HoAv  far  are  they  from  you? — They  are 
rath(3r  further  than  Mr.  Lambert's  Avorks. 

13.744.  In  Avhich  direction  ? — Towards  Britton 
Ferry,  so  that  when  the  Aviud  gets  that  way  that 
smoke  Avill  come  to  us  Avhich  is  just  as  injurious  as  the 
smoke  from  Mr.  Lambert's  Avorks. 

13.745.  HoAV  long  have  those  Avorks  been  there  ?  — 
The  CroAvn  Spelter  Works  had  been  vigorously  at 
Avork  about  two  years  before  I  took  my  land. 

13.746.  And  they  have  been  at  Avork  ever  since  ? — ■ 
Yes. 

13.747.  HoAV  long  have  the  other  Avorks,  the  arsenic 
Avorks,  been  there  ? — -The  arsenic  works  Avere  stopped 
to  Avithin  about  tAvo  years  since,  Avlien  they  started 
again.  I  do  not  knoAV  Avhy  they  were  stopped,  they 
did  not  AVork  for  about  five  years  and  then  they  started 
again. 

13.748.  Those  Crown  Spelter  Works  AA'cre  in  opera- 
tion at  (he  time  Avhen  you  say  you  did  not  suffer 
much  ? — -Yes. 

13.749.  I  suppose  it  is  from  the  arsenic  works  you 
get  the  injury  ? — It  was  Mr.  Lambert's  Avorks  Avhich 
served  us  out  on  the  1st  and  2nd  of  June  decidedly 
when  pveiytliing  Avas  in  its  growing  state. 

13.750.  Do  you  get  any  injury  at  all  from  the 
arsenic  Avoi'ks  ? — I  cannot  speak  positively  to  the 
arsenic  works  doing  me  injury. 

13.751.  {Mr.  Stevenson.)  This  smoke  Avhich  comes 
from  the  Ioav  chimney  used  to  go  into  a  high  chimney 
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did  it  ? — No,  the  smoke  from  one  of  these  calciners 
has  always  worked  through  the  higher  stack,  but  since 
this  other  calciner  has  been  at  work  it  works  through 
a  low  stack,  it  has  been  freshly  done  up  about  half- 
way up.  Through  that  low  stack  this  second  cal- 
ciner is  worked  I  believe,  the  other  has  been  worked 
through  the  higher  stack. 


13,752.  {Mr.  Wilbraham  Egerton.)  Do  I  under- 
stand you  to  say  that  the  smoke  ever  came  from  the 
works  themselves  without  going  through  the  chimney? 
— That  which  does  me  the  most  injury  comes  from  the 
low  stack  through  which  the  calciner  which  has  been 
started  lately  is  worked. 


The  witness  withdrew. 


Mr. 

J,  Rossiter 
and  Mr, 
G.  Phillips. 


Mr.  James  Eossiter  and  Mr.  G-eorge  Phillips  examined. 


13.753.  {Chairman.)  You  have  heard  the  evidence 
which  the  last  witness  has  given  ;  do  you  agree  with 
what  he  has  said  ? — {Mr.  Phillips.)  Yes,  perfectly. 
{Mr.  Rossiter.)  I  agree  with  it  entirely. 

13.754.  ( To  31r.  Phillips.)  Have  you  suffered  in 
the  same  degree  ? — Yes. 

13.755.  Is  it  only  within  the  last  year  that  you  have 
suffered  ? — My  garden  has  suffered  the  last  three  or 
four  years.  I  had  rented  it  for  seven  years  before 
Messrs.  Richardson  and  Company  built  their  works. 
It  is  a  regular  poison  that  comes  from  their  works, 
it  kills  everything. 

13.756.  Your  case  is  not  the  same  as  Mr.  New- 
man's ? — Mr.  Newman  is  further  down,  he  is  more  to 
the  westward  than  I  am.  I  suffer  from  the  spelter 
works  of  Messrs.  Richardson  and  Company. 

13.757.  Have  they  been  at  work  more  than  the 
three  or  four  years  you  speak  of  ? — Yes. 

13.758.  Wlaat  is  the  reason  why  you  have  suffered 
more  from  those  works  the  last  three  or  four  years 
than  formerly  ? — It  has  been  since  they  put  up  the 
new  calciners. 

13.759.  Are  those  new  calciners  the  same  sort  of 


things  as  those  Mr.  Newman  spoke  of  as  being  put  up 
at  Mr.  Lambert's  works  ? — Yes,  the  same  things. 

13.760.  Have  you  complained  to  Messrs.  Richard- 
son ? — Yes,  I  complained  about  two  years  ago,  I  did 
not  trouble  myself  much  about  it.  I  intended  to  give 
my  garden  up.  You  cannot  grow  anything  at  all;  in 
one  night  it  is  all  gone. 

13.761.  {To  Mr.  Rossiter.)  Whose  works  do  you 
suffer  from  ? — From  Mr.  Lambert's. 

13.762.  Is  it  within  the  last  year  that  you  have 
suffered  this  injury  more  particularly  ? — Yes ;  my 
garden  is  rather  nearer  to  Mr.  Lambert's  works  than 
Newman's  is.  I  am  150  yards  from  Mr.  Lambert's 
woi'ks. 

13.763.  Did  not  you  suffer  before  ? — Not  so  much 
as  the  last  nine  months. 

13.764.  Have  you  complained  to  Mr.  Lambert? — 
It  would  be  no  use. 

13.765.  Have  you  complained  ? — No. 

13.766.  Are  you  a  market  gardener  ? — I  have  three 
acres  which  I  cultivate.  I  do  not  get  my  entire 
livelihood  from  it.    I  have  asses  and  other  things. 

13.767.  {Professor  Roscoe.)  You  sell  some  of  your 
garden  produce  ? — Yes. 


The  witnesses  withdi-ew. 


Mr.  William  Morgan  examined. 


13.768.  {Chairman.)  You  are  analyst  for  the  borough 
of  Swansea  ? — Yes. 

13.769.  Have  you  paid  especial  attention  to  the 
effects  of  the  smoke  from  the  works  in  Swansea  and 
its  neighbourhood  upon  the  vegetation  of  the  district  ? 
— ^No ;  I  have  not  directed  my  attention  to  that  point. 

13.770.  What  do  you  wish  to  speak  about? — More 
especially  with  regard  to  the  vapours  which  I  observe 
sometimes  coming  down  into  the  town. 

13.771.  From  what  works  do  they  come  ? — From 
the  whole  of  the  works  in  the  valley. 

13.772.  Will  you  state  the  result  of  your  observa- 
tions?— Generally  speaking,  I  have  found  a  large 
amount  of  sulphurous  acid,  and  occasionally  arsenious 
acid. 

13.773.  Where  does  the  arsenious  acid  come  from  ? 
— As  far  as  I  can  gather,  the  nickel  and  cobalt  works. 

13.774.  Whose  works  are  they  ?  —  Mr,  Hussey 
Vivian's. 

13.775.  Where  are  they  ? — They  are  the  nearest 
works  to  the  town. 

13.776.  Have  you  observed  any  effects  from  those 
vapours  either  upon  vegetation  or  upon  the  public 
health  ? — No  ;  I  have  paid  no  attention  to  that. 

13.777.  Why  do  you  connect  those  arsenious  vapours 
with  the  nickel  works  ? — Because  about  a  month  ago 
the  medical  officer  of  health  of  this  town,  Dr.  Davis, 
came  to  me  with  respect  to  a  vapour  which  had  been 
on  the  previous  evening  very  thick  over  the  town, 
which  vapour  I  had  myself  noticed  as  having  the 
taste  of  arsenious  acid.  I  know  very  well  the  taste 
of  arsenious  acid  in  the  mouth ;  it  has  a  strong 
metallic  taste  and  a  garlic  odour  with  it,  and  I  per- 
ceived it  myself  slightly ;  so  I  suggested  that  it 
might  have  been  from  the  nickel  and  cobalt  works. 
Dr.  Davis  went  up  to  the  works  and  examined  them, 
and  from  what  he  told  me  afterwards  it  is  evident 
that  the  arsenious  acid  vapour  came  from  there, 
because  they  calcined  the  ores  in  clamps.  I  may  say 
that  I  have  examined  the  water  supply  of  the  town, 


and  I  find  nothing  in  that  to  indicate  the  presence  of 
sulphurous  acid  or  arsenious  acid. 

13.778.  Is  the  water  exposed  to  tliose  acids? — I 
should  think  it  would  be  if  the  wind  blew  in  that 
dii'ection. 

13.779.  How  far  are  the  open  reservoirs  from  the 
works  ? — ■  I  should  say  about  five  miles  from  the 
works. 

13.780.  Is  there  any  vegetation  exposed  to  those 
arsenious  vapours  ? — All  the  vegetation  that  is  ex- 
posed to  the  sulphurous  acid  is  also  exposed  to  the 
arsenious  vapour. 

13.781.  It  has  been  stated  by  some  of  the  witnesses 
who  have  given  evidence  befoi'o  the  Commission  that 
arsenious  acid  is  not  carried  so  far  afield  as  the  sul- 
phurous acid  is ;  that  it  is  deposited  within  a  much 
more  limited  area.  Are  you  able  to  speak  to  that  ? — 
No  ;  I  cannot  from  practical  observation. 

13.782.  Have  you  ever  detected  the  presence  of 
arsenious  acid  on  any  vegetation  in  the  neighbour- 
hood ? — No. 

13.783.  Have  you  any  idea  how  far  arsenious  .ncid 
might  be  conveyed  by  these  vapours  from  the  works  ? 
—No. 

13.784.  Have  you  made  any  observations  of  the 
effect  of  any  of  these  vapours  upon  public  health  ? — 
No  ;  that  does  not  fall  within  my  province. 

13.785.  You  merely  speak  to  the  fact  that  the 
nickel  works  do  emit  a  vapour  which  contains  sul- 
phurous acid  and  also  arsenious  acid  ? — Yes. 

13.786.  {Professor  Abel.)  You  speak  to  the  fact 
that  that  vapour  does  contain  arsenious  acid  ? — Yes  ; 
I  have  not  subjected  it  to  any  chemical  test. 

13.787.  You  did  not  identify  it  in  any  way  ?. — No. 

13.788.  On  what  do  you  ground  your  inference  that 
the  vapour  evolved  from  those  works  contain  sul- 
phurous acid  and  arsenious  acid? — On  the  j^neculiar 
odour  and  metallic  taste  in  the  mouth ;  it  is  very 
perceptible  upon  the  tongue. 

13.789.  Is  that  peculiar  to  arsenious  acid? — Not 
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peculiar  to  arsenious  acid  certainly,  but  I  came  to  that 
conclusion, 

13.790.  Only  fi'om  the  metallic  taste  ? — Quite  so. 

13.791.  {Professor  Roscoe.)  Copper  comes  off  in 
the  smoke  about  here,  and  that  would  have  a  metallic 
taste,  would  it  not  ?— Certainly  it  would. 

13.792.  Did  you  ever  taste  arsenious  acid  so  as  to 
know  that  it  has  a  metallic  taste  ? — lhave  occasionally. 
T  have  not  very  often  had  occasion  to  examine  these 
things,  but  sometimes  in  the  laboratory  I  have  found 
that°pecuhar  taste  if  we  are  treating  arsenious  ores. 

13.793.  Do  you  know  whether  the  proprietors,  of 
the  nickel  works  adopt  any  means  for  separating  or 
depositing  the  arsenic  given  off  in  their  process  — I 
should  think  they  would. 

13.794.  Do  you  know  whether  they  do  of  your  own 
knowledge  ?  —  No  ;  because  the  works  are  kept  so 
close. 

13.795.  You  have  not  been  into  the  works  ? — No.  ■ 

13.796.  {Mr.  fVilbraham  Egerton.)  Fave  you 
formed  any  opinion  as  to  any  means  of  preventing  the 


emission  of  these  noxious  vapours  ? — I  should  think 
if  the  ores  were  calcined  in  calciners  instead  of  open 
heaps  or  clamps  the  evil  would  fee  remedied  to  some 
extent. 

13.797.  (  Viscount  Midleton^  Do  I  rightly  under- 
stand you  to  say  that  you  have  no  doubt  that  the 
evils  which  you  mention  have  been  increased  by  some 
of  the  works  which  have  been  recently  established  ? — 
That  I  cannot  speak  to.  I  have  not  been  long  enough 
resident  in  Swansea  to  speak  upon  that  point.  I  know 
there  are  works  which  have  been  recently  erected,  for 
instance,  the  zinc  works  have  been  erected  within  my 
time  ;  the  copper  works  have  always  existed,  and  the 
nickel  Avorks. 

13.798.  Do  you  consider  the  fumes  which  come 
from  the  nickel  works  more  or  less  injurious  than 
those  which  come  from  the  copper  works  ? — I  should 
not  think  there  was  much  difference  between  the  two, 
because  sulphurous  acid  is 
to  a  large  extent. 


given  off  in  both  of  them 


Mt. 
W.  Morgan. 

18  Oct.  1877. 


The  witness  withdrew. 


Mr.  Francis  John  Merry  examined. 


13.799.  {Chairman.)  What  are  you?  —  I  am  a 
commission  agent. 

13.800.  You  have  heard  the  evidence  of  Mr.  William 
Morgan  as  to  his  belief  that  arsenious  vapours  issue 
from  these  open  heaps  or  clamps  in  the  nickel  works, 
have  you  any  knowledge  upon  that  subject  ? — I  have 
seen  an  analysis  of  the  ore  burnt  there,  and  I  believe 
there  is  no  arsenic  in  it,  only  sulphur ;  it  is  a  magnetic 
pyrites. 

13.801.  What  are  your  sources  of  knowledge  with 


respect  to  those  works  ? — My  brother  is  manager 
there,  and  he  mentioned  the  circumstance  to  me  that 
the  ores  burnt  in  those  clamps  were  accused  of  having 
arsenic  in  them,  which  was  not  the  fact. 

13.802.  Are  those  ores  calcined  in  open  heaps  ? — 
Yes,  or  they  have  been.    I  will  not  say  they  are. 

13.803.  You  say  they  contain  no  arsenic  ? — Yes. 

13.804.  You  derive  that  impression  from  having 
seen  the  analysis  of  the  ores  ? — Yes,  they  are  magnetic 
pyrites,  and  are  not  likely  to  contain  arsenic. 


Mr. 
F.  J.  Merry. 


The  witness  withdrew. 


Mr.  James  E( 

13.805.  (Cliairman.)  You  were  lately  officer  of 
health  to  the  rural  district  of  Swansea  ? — Yes. 

13.806.  How  near  does  the  rural  district  of  Swan- 
sea approach  to  the  works  ? — It  is  on  the  north  side 
of  the  Morriston  Road. 

13.807.  How  far  is  it  from  the  works  ?  —  Not 
100  yards  in  some  places,  and  200  or  300  yards  in 
others. 

13.808.  What  have  you  to  tell  us  about  the  effects 
of  these  vapours  ? — As  to  the  general  effect  of  copper 
smoke,  it  has  been  destructive  of  the  vegetation  in  the 
hamlet  of  Clase  on  the  Morriston  Road,  and  almost 
completely  destructive  as  between  Morriston  and 
Landore. 

13.809.  In  how  many  years  has  that  effect  been 
produced  ?  —  Forty-five  years  or  more.  Gradually 
the  surface  has  been  entirely  denuded. 

13.810.  Which  is  the  furthest  portion  of  the  district 
which  has  suffered  entire  denudation  ? — On  the  Plas 
Marl  Hill,  that  is  on  the  eastern  slope  of  the  hill  on  the 
left-hand  side  in  going  up  the  valley.  The  distance 
from  that  to  the  works  would  be,  I  suppose,  pretty 
nearly  half  a  rnile. 

13.811.  Do  you  know  anything  of  the  effect  of  the 
nickel  works  ? — Only  from  hearsay  ;  but  as  regards 
my  own  personal  experience,  I  may  say  that  I  got  a 
waft  of  what  appeared  to  me  to  be  arsenious  vapour 
in  coming  out  of  my  liouse  in  Page  Street,  two  years 
ago. 

13.812.  How  far  is  your  house  from  the  nickel 
works  ? — About  a  mile  and  a  half. 

13.813.  What  reason  had  you  to  connect  this 
vapoin'  with  the  nickel  works  ? — I  came  to  the  con- 
clusion that  it  was  from  the  nickel  works  from  in- 
quiries I  made  afterwards.  I  know  by  experience 
the  taste  of  arsenical  products. 

13.814.  But  arsenious  vapours  proceed  from  copper 
as  well  as  from  nickel  ? — Yes. 

13.815.  May  not  the  vapour  therefore  have  pro- 
ceeded from  some  copper  ore  coutaiiiing  arseuic  ? — 

3 


lERS  examined,  Mr.  J.  Rogers. 

Yes,  that  may  have  been  so.  There  are  a  number  of 
horrid  stinks  that  come  into  the  town  from  that  direc- 
tion. It  is  a  simple  stink  from  the  manure  works,  for 
instance,  but  the  vapour  from  the  copper  works  and 
from  the  nickel  worlts  I  apprehend  is  a  powerful  irri- 
tant to  the  mucous  membrane,  and  being  a  sufferer  from 
bronchitis  it  usually  tells  rather  severely  upon  me. 

13.816.  Has  your  health  suffered? — My  bronchitis 
has  been  aggravated  by  the  state  of  things. 

13.817.  Have  you  found  that  you  have  had  many 
fellow  sufferers  ? — Yes ;  there  are  a  great  many  who 
complain  of  it. 

13.818.  Have  you  ever  consulted  any  doctor  as  to 
the  cause  of  those  sufferings? — Being  a  medical  man 
myself  I  have  not  had  occasion  to  consult  others, 

13.819.  Generally  speaking,  are  you  prepared  to 
say  that  the  effect  of  copper  smoke  upon  the  health 
of  the  popidation  is  bad  ? — No ;  I  would  not  say 
generally  speaking,  because  as  a  general  restilt  I 
found  in  the  rural  district  with  which  I  was  con- 
nected that  the  average  age  at  death  of  men  engaged 
in  copper  works  was  51-75,  the  average  age  at  death 
of  farmers  being  64-17,  and  of  general  laboixrers  54*42  ; 
■but  in  the  case  of  the  unfortunates  who  work  in  tin- 
plate  houses  the  average  age  was  21-58.  Of  the 
16  copper  men,  the  average  of  whose  ages  at  death 
was  51-75,  eight  died  of  tubercular  disease,  one  of 
brain  disease,  four  of  other  lung  disease  than  tubercular, 
and  three  of  old  age. 

13.820.  What  were  the  causes  of  death  in  the  cases 
of  the  men  employed  at  the  tin  works  ? — The  whole 
of  the  12,  the  average  of  whose  ages  at  death  was  21-58, 
died  of  tiibercular  disease.  Those  deaths  occurred 
from  1872  to  1875  in  my  district. 

13.821.  To  what  do  you  attribute  this  large  mor- 
tality in  the  tin  houses  ? — To  the  heat,  the  palm  oil 
vapour,  and  the  bran  dust  used  in  polishing  the 
]ilates. 

1 3.822.  Are  there  any  means  which  in  your  opinion 
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Mr.J.Eogers.  would  have  either  prevented  or  diminished  this  mor- 
tality ? — Certainly.  -,    ^  -o 
18  Oct.  1877.       13  823.  What  would  those  means  be  ?— By  carrying 

 the  vapour  away  into  stacks  from  the  room  m  which 

the  operations  of  tinning  and  cleaning  the  plates  are 
carried  on,  by  the  admission  of  the  free  fresh  air  and 
by  polishing  the  plates  in  cyUnders  or  otherwise  instead 
of  in  the  open. 

13  824  Are  all  those  operations  feasible  ? — In  my 
opinion,  yes  ;  they  present  very  little  mechanical 
difficulty. 

13,825.  Whose  tin  plate  Avorks  are  those  of  which 
you  speak  ?— There  are  many  of  them. 

13  826.  Ave  they  about  Morriston  ?— Some  of  them 
are  i'n  Morriston,  there  is  one  in  Cwn-Bwrla. ;  there 
are  several  on  the  side  of  the  river  between  this  and 
Morriston,  a  great  number  of  young  people  are  em- 
ployed in  those  tin  liouses. 

13  827.  What  return  have  you  been  quoting  from  ? 
—From  the  return  which  I  made  to  the  rural  autho- 
rity for  the  year  1875,  and  which  Avas  distributed  to 
the  dhferent  members  of  the  Board.  With  respect 
to  copper  smoke,  I  may  say  that  being  over  at  the 
cemetery,  which  is  in  St.  Thomas's,  I  observed  the 
effect  of  the  copper  smoke  there.  I  made  inquiries 
of  the  man  who  keeps  the  cemetery  as  to  the  effect  of 
the  vapours  from  Mr.  Lambert's  works  upon  the 
vegetation  in  the  cemetery,  and  from  what  he  told  me 
and  from  my  OAvn  observation,  I  find  that  the  vapour 
of  the  copper  works  affects  the  vegetation  when  com- 
bined with  light  showers  or  moisture,  and  the  ^effect 
on  the  grass  is  to  produce  an  utter  denudation.^  There 
is  this  advantage,  which  ought  to  be  mentioned,  in 
relation  to  copper  smoke,  when  I  was  a  very  young 
man  there  were  a  great  many  cases  of  fevers,  agues, 
and  so  on,  up  in  the  marshy  part  of  Llansamlet,  but 
since  the  copper  works  became  developed  the  marsh 
fevers  and  agues  I  had  heard  so  much  of  have  practi- 
cally dijappeared  from  that  district,  and  I  cannot 
help  thinking  as  the  result  of  my  own  observation 
that  the  copper  smoke  lias  acted  as  a  disinfectant  in 
the  prevention  of  fever  in  that  neighbourhood,  that  is 
to  say,  Llansiunlet,  Landorc,  and  Morriston.  That  is 
a  matter  of  opinion,  but  1  think  looking  at  the  sur- 
roundings ol'  those  parts,  that  is  to  say,  the  over- 
crowding and  the  general  want  of  sanitary  precautions, 


there  wo'iikl  be  a  very  much  larger  amount  of  fever 

The  witness  withdrew. 


in  that  district  were  not  it  for  the  copper  smoke 
acting  as  a  disinfectant. 

13.828.  With  respect  to  this  mortality  in  the  tin 
works,  those  tin  works  are  under  factory  legislation  ? 
— I  presume  so. 

13.829.  Have  you  ever  called  the  attention  of  the 
local  factory  inspector  to  this  mortality  ? — No,  except 
by  this  return. 

13.830.  {Viscount  Midleton.)  The  copper  works 
are  mainly  outside  the  town  of  Swansea  ? — Yes,  out- 
side the  town. 

13.831.  The  nickel  works  and  some  of  the  others 
are  inside  the  town  ? — They  are  all  I  believe  within 
the  limits  of  the  parliamentary  borough. 

13.832.  Do  you  think  the  fact  of  their  being  where 
the  population  is  denser  makes  any  dilFerence  ? — The 
vapour  passes  upwards  on  account  of  its  being  specifi- 
cally lighter  than  the  air  from  its  heat,  and  as  soon  as 
it  condenses  it  drops  down  wherever  the  wind  carries 
it. 

13.833.  You  were  not  the  officer  of  health  before 
those  works  were  established  ? — No. 

13.834.  {Chairman.)  Viscount  Midleton  has  asked 
you  whether  the  nickel  works  are  not  placed  in  the 
centre  of  a  much  larger  population  than  the  copper 
works,  but  there  is  a  very  large  resident  population  all 
round  the  copper  works  ? — Yes. 

13.835.  Especially  the  Hafod  Copper  Works?— 
Yes. 

13.836.  And  they  are  a  healthy  population  alto- 
gether?—  They  are  long  lived.  I  may  take  Llan- 
samlet as  affording  a  specimen  of  what  the  effect  of 
copper  smoke  upon  individuals  is.  I  commenced 
practice  in  Swansea  41  years  ago,  and  at  that  time  I 
used  to  go  over  to  Llansamlet  to  see  a  great  many 
people,  and  there  I  found  that  an  immense  number  of 
people  were  suffering  from  ulcerated  legs,  which 
seemed  to  me  to  be  something  comparable  to  the  nodes 
on  the  legs  of  animals. 

13.837.  Did  you  connect  that  with  the  copper 
smoke  ? — I  certainly  did  from  the  extreme  frequency 
of  it  at  the  time. 

13.838.  Was  that  peculiar  to  Llansamlet  ? — There 
was  very  much  more  of  it  in  Llansamlet  at  that  time 
than  in  any  other  place  with  v,iiich  I  was  acquainted. 

13.839.  Then  it  must  have  been  due  to  the  presence 
of  some  other  conditions  at  Llansamlet  ? — I  attributed 
it  to  the  copper  smoke. 


Mr. 

k.  Smith. 


Mn.  William  Robinson  Smith  examined. 


13.840.  {Chairman.)  You  are  a  solicitor  ?— I  am. 

13.841.  You  live  in  Skctty  ?— I  do. 

13.842.  How  long  have  you  lived  there  ? — Three 
years,  and  I  lived  at  Hill  House  just  below  for  seven 
years. 

13.843.  You  have  lived  10  years  in  close  proximity 
to  Swansea  ? — Yes. 

13.844.  In  that  time  have  you  cultivated  gardens? 
—Yes,  I  am  fond  of  my  garden  and  pay  very  great 
attention  to  it. 

13.845.  How  far  have  each  of  those  residences  been 
from  the  copper  works  ?~Hill  House  is  distant  from 
Mr.  Lambert's  works  I  should  say  2^  to  2^  miles, 
and  from  the  other  works  slightly  further  ;  and  my 
residence  at  Sketty  is  a  quarter  of  a  mile  further. 

13.846.  What  effects  have  you  observed  produced 
by  copper  smoke  upon  vegetation  ? — I  will  take  first 
rose  trees.  I  have  paid  very  great  attention  to  the 
cultivation  of  roses  for  the  last  nine  years,  and  in  the 
spring  of  the  year  with  the  wind  in  the  east  the  very 
young  shoots  of  the  rose  trees  drop  off.  Indeed,  they 
actually  decay  in  the  course  of  one  or  two  nights,  and 
the  younger  shoots  that  have  become  stronger  become 
blackened  and  die  back,  the  effect  being  very  often 
indeed  to  destroy  the  flower  entirely ;  because  as  most 
rose  trees  floAver  from  the  young  wood  it  is  impossible 
to  get  good  flowers  if  the  young  wood  is  destroyed. 
Then  as  regards  other  trees,  for  instance  the  horse 


chestnut,  when  putting  forth  its  young  wood  in  the 
spring  I  have  seen  every  leaf  shrivelled  up  in  one 
night  so  that  you  could  rub  the  leaves  in  your  fingers. 

13.847.  After  a  visitation  of  copper  smoke  ? — Yes. 

13.848.  When  the  wind  has  been  in  the  east  ? — 
East  by  south. 

13.849.  Where  does  the  copper  smoke  come  to  you 
from  ? — I  think  Ave  get  it  direct  from  the  works,  and 
also  sometimes  after  it  has  been  blown  out  to  sea  it 
comes  back  inland  with  a  change  of  wind.  No  doubt 
coming  direct  from  the  works  it  is  more  injurious,  but  I 
have  seen  evil  effects  (I  do  not  say  veiy  serious 
effects)  distinctly  produced  from  the  smoke  blown  in 
from  the  sea. 

13.850.  Have  you  been  able  to  distinguish  the 
smoke  coming  to  you  from  Mr.  Lambert's  works  from 
the  smoke  coming  to  you  from  the  other  Avorks  ? — 
When  I  was  living  on  the  hill  I  could  see  the  smoke 
coming  in  a  direct  line  from  Mr.  Lambert's  works, 
but  during  the  time  that  I  lived  at  the  hill  there  was 
not  very  much  Avork  going  on  at  Mr.  Lambert's ;  I  am 
speaking  of  three  years  ago.  At  any  rate,  I  have  not 
observed  it  so  much  as  recently.  Recently  we  have 
had  more  smoke  from  that  direction  than  formerly, 

13.851.  Do  you  continue  to  grow  roses  in  spite  of 
the  injury  which  the  copper  smoke  causes  ? — Yes. 

13.852.  And  with  some  success  ? — Yes. 

13.853.  Do  you  carry  off  prizes? — I  do  not  care 
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about  prizes  ;  I  grow  my  roses  for  myself  aud  my 
friends. 

13.854.  Do  you  grow  as  good  roses  as  your  neigh- 
bours ? — I  believe  I  grow  better. 

13.855.  How  about  your  fruit  trees? — I  do  not 
know  that  fruit  trees,  with  the  exception  of  nuts,  have 
been  very  much  injured,  except  occasionally.  I  have 
a  number  of  nut  trees  planted  in  a  low  piece  of 
ground,  and  I  took  particular  notice  of  them,  in  the 
first  or  second  week  of  September  in  this  year  and  on 
three  or  four  days  following  ;  my  gardener  called  my 
attention  to  the  fact  that  the  leaves  were  entirely 
gone.  I  at  once  remarked,  "  This  must  be  the  effect 
of  the  copper  smoke  last  night,"  the  visitation  of  the 
smoke  on  that  night  having  been  very  severe  indeed  ; 
I  do  not  remember  it  ever  being  much  worse.  1  may 
say  that  during  the  last  month  the  copper  smoke  has 
been  as  bad  as  ever  I  remember  it. 

13.856.  Did  you  know  Swansea  at  the  time  when 
its  trade  was  more  prosperous  ? — I  have  known 
Swansea  for  25  years. 

13.857.  I  suppose  whatever  your  sufferings  from 
smoke  are  now,  they  would  be  much  increased  if 
Swansea  were  to  resume  its  old  production  of  copper  ? 
— Yes,  but  I  should  like  to  add  a  qualification  to  that. 
I  am  by  no  means- op])osed  to  the  erection  of  works  in 
the  neighbourhood  of  Swansea,  provided  the  piecau- 
tions  are  taken  to  neutralize  as  much  as  possible  the 
noxious  vapours  which  they  give  forth. 

13.858.  You  are  probably  aware  that  hitherto  no 
method  has  been  discovered  or  made  known  for  neu- 
tralizing those  vapours,  except  by  the  erection  of  other 
works  alongside  of  them,  by  which  the  noxious 
A'apours  could  be  utilized.  Are  you  prepared  to  go 
so  far  as  to  say  tbat  no  person  should  have  copper 
works  who  had  not  also  sulphuric'acid  woi'ks  ? — I  would 
not  go  so  far  as  that,  but  I  think,  looking  at  the  west  of 
Swansea,  partly  as  a  residential  locality,  and  partly  as 
a  locality  in  which  agriculture  is  carried  on,  some 
means  should  be  taken  to  prevent  works  being  erected 
so  as  to  de.itroy  that  j)art  of  the  district,  because, 
unquestionably,  works  erected  to  the  westward  of  the 
])resent  works,  so  as  to  bring  smoke  over  tliat  part  of 
the  country,  would  destroy  it  not  only  agriculturally 
but  residentiully. 

13.859.  Has  there  been  a  tendency  to  carry  works 
further  up  the  valley,  and  so  to  extend  the  mischief? 
— Not  of  late  years. 

13.860.  So  far  as  copper  smoke  is  concerned.  Mr. 
Vivian  stated  in  his  evidence  that  not  only  had  there 
been  a  great  reduction  in  the  production,  but  that  six 
copper  works  in  the  neighbourhood  had  been  absolutely 
abandoned  or  converted  into  other  woi'ks,  therefore 
there  would  not  appear  to  be  much  pi-obability  of 
further  extension  of  copper  works  ? — That  I  cannot 
speak  to,  l)ut  applications  have  recently  been  made  to 
persons  in  this  district  for  land  to  erect  works  on. 

13.861.  What  works? — I  am  not  prepared  to  say 
what  works. 

13.862.  There  has  been  some  increase  of  other 
Avorks  which  produce  vapours  more  or  less  noxious, 
such  as  zinc,  spelter,  and  nickel  works  of  late  years  ? 
—Yes ;  I  understand  that  there  are  such  works 
existing,  but  T  cannot  speak  of  my  own  knowledge  as 
to  the  effect  of  ])articu]ar  smoke,  except  that  wliich 
comes  from  the  patent  fuel  works.  When  the  smoke 
blows  from  the  patent  fuel  works  you  can  distinctly 
taste  pitch,  or  smell  it. 

13.863.  Has  there  been  mucli  patent  fuel  made  at 
these  works  ? — 'I'lie  manufacture  is  increasing. 

13.864.  Are  not  the  nuisances  arising  from  the 
patent  fuel  works  distinctly  within  the  powers  of  the 
local  l)oard  of  health  ? — I  should  say  so. 

13.865.  Have  tho^;e  powers  ever  been  exennsed  for 
llic  protection  of  the  public? — I  am  not  sure  whether 
the  [)ublic  authority  have  taken  any  action  on  the 
matter,  but  from  some  cause  or  other  a  considerable 
expenditure  was  made  upon  Warlick's  patent  fuel 
works  by  building  a  high  stack. 

13.866.  Did  tliat  do  any  good  ? — I  was  told  l)y  the 
owner  of  tlu!  works  yesterd;iy  that  lie  thinks  it  docs 
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not  do  any  good,  for  this  reason,  that  the  process  by  j^y. 
which  patent  fuel  was  then  made  has  been  abandoned,    w.  e.  Smith. 

The  process  formerly  was  breaking  it ;  it  is  from  the   

breaking  process,  which  is  carried  on  in  ovens,  that    18  Oct.  1877. 

the  vapours  arise,  but  now  a  different   process  is 

adopted. 

13.867.  Has  the  attention  of  the  local  authority 
been  called  to  the  existence  of  this  nuisance  ? — Not  to 
my  knowledge. 

13.868.  Do  you  know  of  any  reason  why  they  have 
been  inactive  ? — I  am  not  aware  of  any  reason. 

1 3.869.  Do  your  trees  which  have  been  once  damaged 
grow  afterwards  ? — Yes  ;  it  is  remarkabhi  how  speedily 
they  recover.  I  cixn  give  you  one  instance.  During 
the  present  autumn  the  effect  upon  Wellingtonias 
and  trees  of  that  class  was  very  marked  indeed,  in 
causing  them  to  drop  their  foliage  during  a  week,  but 
at  the  present  moment  I  suppose  it  is  hardly  possible 
to  see  trees  looking  more  healthy  than  they  do. 

13.870.  Y^our  residence  is  much  about  the  same 
distance  from  the  copper  works  as  a  large  portion  of 
the  evergreens  at  Singleton  are  ? — Singleton  would 
be  rather  nearer  to  the  works. 

13.871.  The  trees  at  Singleton  are  remarkably  fine 
are  they  not  ? — Yes. 

13.872.  There  is  a  very  fine  collection  of  pines  and 
evergreen  trees  of  all  sorts  there,  is  there  not  ? — 
Yes. 

13.873.  So  that  it  cannot  be  said  that  at  that 
distance  such  trees  as  are  planted  there  suffered  much 
even  at  the  time  when  the  copper  manufacture  was 
carried  on  to  an  infinitely  greater  extent  than  now  ? 
— I  think  you  can  hardly  say  that.  You  must  rather 
put  it  this  way,  that  though  they  have  done  remarkably 
well,  they  would  have  done  much  better  if  they  were 
not  checked  in  tlieir  growth,  as  undoubtedly  they  are 
in  the  spring  of  the  year, 

13.874.  You  know  that  the  trees  in  the  Singleton 
grounds  show  no  sign  of  being  checked,  on  the  con- 
trary, they  have  always  appeared  to  me  to  be  very 
healthy  ? — So  they  are,  the  climate  suits  them. 

13.875.  It  is  only  a  hypothesis  of  yours  that  they 
would  be  more  healthy  if  it  were  not  for  the  copper 
smoke  ? — Let  me  put  it  in  another  way.  If  you  ex- 
pose the  Wellingtonia,  which  is  a  somewhat  delicate 
tree,  to  the  east  wind,  you  never  find  it  grow. 

13.876.  Is  not  that  because  the  east  wind  itself 
checks  the  growth  of  the  tree,  and  not  because  the 
east  wind  happens  to  bring  the  copper  smoke  with 
it  ? — I  should  have  said  that  the  east  wind  in  this 
district  if  it  were  not  for  the  copper  smoke  would  not 
have  that  injurious  effect.  If  you  put  a  Wellingtonia 
in  a  situation  open  to  the  east  wind  it  will  always 
show  the  effect  of  the  copper  smoke  if  copper  smoke- 
has  come  over  it.  I  have  in  my  own  ground  one  of 
those  trees  in  a  situation  exi)osed  to  the  east  wind 
which  is  not  more  than  four  feet  high,  while  others 
planted  in  a  more  sheltered  situation  at  the  same 
time  are  16  feet  high,  and  the  leaves  of  that  three 
which  has  been  so  exposed  are  quite  brown. 

13.877.  Do  you  attribute  that  to  the  copper  smoke? 
— Entirely;  I  saw  the  effect  day  by  day  in  the  montli 
of  September. 

13.878.  Is  that  effect  equally  visible  upon  other 
evergreens  ? — You  would  find  the  effects  upon  the 
oak  very  marked  indeed. 

13.879.  In  the  district  that  lies  between  the 
Mumbles  and  Swansea  there  is  a  tolerably  luxuriant 
growth  of  ti-ees,  is  there  not  ? — Yes. 

13.880.  All  those  trees  have  lived  through  much 
worse  times  than  those  in  which  you  have  th;  good 
fortune  to  live? — If  you  cast  your  eye  over  the 
district  you  see  very  few  oak  trees  of  any  size.  The 
finest  is  at  Derwyn-fawr,  which  must  bo  some 
hundred  years  old.  There  arc  some  trees  that  will 
not  grow  in  that  district. 

13.881.  The  soil  probably  is  not  fixvourable  for  large 
trees  ? — I  would  not  say  that,  because  beeches  grow 
remarkably  well.  On  Mr.  Thomas's  property,  where 
the  trees  are  not  much  affected  by  smoke,  they  are 
robust  and  strong  ;  however,  I  do  not  believe  that 
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Mr.  there  is  any  serious  injury  arising  from  the  copper 
W.  B.  Smith,    smoke  at  present. 

  13,882.  You  think   an   increase  of  it  might  be 

18  Oct.  1877.    seriously  injurious  ? — I  do  think  so. 
'  13,883.  You  desire  that  Swansea  should  not  lose 

the  benefit  of  any  protective  measures  which  it  may 
be  the  duty  of  the  Commission  to  recommend  to  the 
Legislature  ? — That  is  the  position  I  take.  Let  us 
have  as  much  work  as  possible,  but  let  us  have  all  the 
preventive  measures  we  can  possibly  have. 

13.884.  Have  you  anything  to  say  with  respect  to 
compensation  for  damage  done  ? — I  know  of  one 
instance  in  which  an  action  Avas  brought,  that  was 
against  Mr,  Stevens,  the  owner  of  the  arsenic  works 
at  Cwm-bwrla. 

13.885.  How  far  is  that  from  Swansea? — About  a 
mile  from  Haford.  There  an  action  was  brought 
against  Mr.  Stevens  for  damage  done  by  his  arsenic 
works,  and  he  was  compelled  to  buy  the  property 
alleged  to  be  damaged  at  a  very  considerable  price. 
It  was  an  action  on  the  equity  side  of  the  county 
court. 

13.886.  You  mean  that  he  was  compelled  to  buy 
the  property  in  self  defence  ? — He  settled  the  action 
by  buying  it. 

13.887.  There  the  protection  of  the  law  appears  to 
have  been  sufficient  ? — Yes  ;  then  there  was  the  cele- 
brated case  of  Houghton  v.  Bankart,  relating  to  the 
Eed  Jacket  Works  between  Neath  and  Britton  Ferry. 
There  an  action  was  brought  and  damages  to  the 
extent  of  450/.  were  awarded.  A  stay  of  proceedings 
was  attempted  by  an  injunction  in  Chancery,  and  after 
the  case  had  been  very  fully  argued  before  the  then 
Master  of  the  Bolls,  Sir  John  Bomilly,  the  court 
upheld  the  verdict,  so  you  may  say  that  in  that  case 
the  law  was  sufficient  to  protect  the  landowner. 

13.888.  I  suppose  that  in  both  those  cases  the  pro- 
secutors were  comparatively  wealthy  men  ? — No,  in 
both  cases  they  were  poor  men,  one  was  a  farmer  and 
the  other  a  labourei'. 

13.889.  Have  you  any  suggestions  to  make  for  the 
improvement  of  the  law,  which,  so  far  as  your  ex- 
perieDce  goes,  does  not  appear  to  have  been  insuffi- 
cient ? — I  should  not  like  to  say  that  the  law  is  not 
sufficient  for  the  protection  of  the  subject  upon  the 
matter,  except  in  this  way,  that  it  is  so  exceedingly 
difficult  to  prove  that  any  particular  work  has  done 
any  particular  damage. 

13.890.  In  those  cases  to  which  you  have  referred 
the  works  were  isolated,  and  there  was  no  doubt  as 
to  the  source  of  the  damage  done  ? — No  doubt  that 
was  so  in  the  case  of  the  Bed  Jacket  Works,  there 
might  be  some  doubt  as  to  Mr.  Stevens's  arsenic 
works,  because  they  immediately  adjoin  Mr.  Jones's 
tin  plate  works  at  Cwm-bwrla. 

13.891.  If  the  mischief  was  caused  by  arsenic  it 
was  easy  to  trace  it  to  the  arsenic  works  ? — I  was 
acting  on  behalf  of  the  arsenic  works,  and  I  endea- 
voured to  show  that  there  was  as  much  injury  from 
the  tin  plate  Avoi'ks  as  there  was  from  the  arsenic 
works. 

13.892.  But  you  failed  ?— We  practically  failed. 

13.893.  Have  you  known  actions  break  down  from 
the  want  of  power  to  prove  the  direct  source  of  the 
injury  ? — Yes,  I  have  known  such  actions  break  down ; 
or  rather  it  would  be  more  correct  to  say  I  have 
known  them  not  pressed  because  of  the  difficulty. 

13.894.  Have  you  ever  thought  of  a  remedy  for 
that  state  of  things  which  we  very  well  know  to  exist  ? 
— Without  further  consideration  I  should  not  like  to 
venture  a  suggestion. 

13.895.  Generally  speaking  there  appears  to  be  a 
very  pacific  state  of  feeling  about  Swansea  with 
respect  to  damage  from  copper  smoke  ? — Yes  ;  because 
people  are  well  aware  of  the  great  benefit  which  the 
town  has  derived  from  the  copper  works. 

13.896.  The  population  has  been  brought  to  the 
works  ? — Yes  ;  to  the  works  and  to  the  docks. 

13.897.  {Professor  Roscoe.)  I  understood  you  to 
say  that  you  would  not  object  to  the  number  of  the 
works  being  increased  in  the  neighbourhood  of  Swan- 


sea, but  you  wish  preventive  measures  to  be  taken  ? — 
Yes. 

13.898.  Are  you  aware  that  by  no  process  known 
at  present  can  the  whole  of  the  sulphurous  acid  be 
condensed  from  the  smoke  ? — I  am  informed  that  that 
is  so,  but  I  am  informed  that  the  evil  can  be  remedied 
to  a  very  great  extent,  and  indeed  it  is  remedied  to  a 
very  great  extent  at  Hafod. 

13.899.  Are  you  able  to  give  us  an  opinion  as  to 
how  far  it  would  aifect  the  trade  of  the  district  were 
such  compulsory  measures  to  be  enforced.  We  have 
had  it  stated  that  the  copper  trade  would  be  very  soon 
upset  if  preventive  measures  of  that  sort  were  required 
to  ;be  introduced  in  all  works.  Can  you  give  us  any 
opinion  upon  that  point? — I  am  not  in  trade,  and  it 
would  be  rather  beyond  my  province  to  express  an 
opinion  upon  that  point,  but  I  should  hardly  think  that 
such  measures  if  introduced  would  do  anything  more 
than  affect  the  amount  of  profit  the  owners  of  the 
works  would  receive.  If  measures  can  be  adopted, 
which  some  persons  do  adopt,  it  does  not  seem  to  me 
quite  fair  that  others  should  not  be  compelled  to  adopt 
the  same  measures. 

13.900.  The  introduction  of  such  measures  involves 
the  outlay  of  further  capital  on  the  part  of  the  manu- 
facturer ? — Yes. 

13.901.  {Chairman.)  Which  is  not  always  forth- 
coming ? — Which  is  not  always  forthcoming. 

13.902.  {Professor  Roscoe.)  The  necessity  for 
which  outlay  might  lead  to  the  stoppage  of  the  works? 
— Yes  ;  but  surely  if  a  manufacturer  comes  to  a 
district  and  builds  works  he  ought  to  prepare  himself 
for  all  the  contingencies  that  are  likely  to  arise  from 
the  carrying  on  of  his  manufacture. 

13.903.  {Chairman.)  You  would  apply  a  different 
rule  to  a  new  comer  to  what  you  would  to  works  long 
established  ? — I  would  not  let  a  man  erect  works  on 
the  western  side  of  Mr.  Lambert's  works  without  his 
being  compelled  either  to  consume  his  noxious  vapours 
or  to  render  them  as  harmless  as  may  be.  I  think  it 
would  be  a  great  injustice  to  the  landowners  if  other 
works  were  to  be  allowed  to  be  established  on  that 
side  of  Mr.  Lambert's  works  without  such  restrictions. 

13.904.  You  would  require  that  every  copper  work 
should  set  up  a  sulphuric  acid  work  by  its  side  ? — Or 
adopt  whatever  other  means  were  effisctual. 

13.905.  Those  are  the  only  means  now  known  ? — So 
I  understand. 

13.906.  {Professor  Roscoe.)  Your  idea  would  be,  as 
I  understand  you,  not  to  interfere  with  existing 
works  ? — I  do  not  think  at  present  we  suffer  from  the 
existing  works  to  such  an  extent  as  to  call  for  active 
interference.  I  am  now  speaking  of  a  distance  of  three 
miles  from  the  works.  I  am  not  speaking  of  the 
immediate  locality  of  the  works, 

13.907.  You  are  speaking  of  your  residence  at 
Sketty  ? — And  of  the  general  residential  district  of 
Swansea,  which  is  all  to  the  west  of  the  Avorks 
practically. 

13.908.  {Mr.  Wilbraham  Egerton.)  What  you  say 
is  this,  at  the  present  time  there  is  no  very  great 
feeling  against  the  existing  works,  but  if  fresh  works 
were  started  there  would  be  a  very  strong  feeling  that 
injury  would  be  done  to  the  neighbourhood  of  the 
town  ? — Yes. 

13.909.  In  whom  would  you  vest  the  power  of 
stopping  those  works,  in  the  local  authority  or  a 
central  authority  ? — That  opens  up  a  very  large 
question  as  to  whether  the  local  authority  is  the  best 
authority  in  whose  hands  to  place  such  power. 

13.910.  If  the  local  authority,  whether  the  sanitary 
a,uthority  or  any  other  local  authority,  had  that  power 
placed  in  their  hands,  do  you  think  they  would  stop 
the  new  works  ? — Speaking  from  one's  general  know- 
ledge of  the  way  in  which  local  authorities  exercise 
their  powers,  or,  I  should  say,  neglect  to  exercise 
them,  I  should  prefer  such  a  power  being  placed  in  the 
hands  of  a  central  authority,  because  I  do  not  find  that 
local  authorities  put  their  powers  in  force  so  much  as 
they  might  do. 

13.911.  Even  if  the  local  sanitary  authority  had  the 
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power,  it  would  be  difficult  here  to  exercise  it  ? — You 
have  so  many  coufiicting  interests  that  1  think  you 
would  not  have  any  guarantee  for  the  power  being 
exercised  if  you  placed  it  in  the  hands  of  the  local 
authority. 

13.912.  Do  you  think  inspection  of  works  by  a 
Government  officer  would  be  desirable  ? — Yes  I  think 
it  would.  My  simple  reason  for  so  thinking  is  that 
it  is  almost  impossible  in  this  district  to  get  distinct 
evidence  of  the  process  by  which  a  manufacture  is 
carried  on,  because  certain  of  the  works  are  kept 
very  close.  I  should  prefer  the  sort  of  inspection 
which  they  have  in  coal  mines  to  inspection  by  the 
local  authority. 

13.913.  (  Viscount  Midletou.')  We  have  been  told 
that  there  has  been  a  considerable  diminution  in  copper 
smoke  from  a  falling  o&  in  the  manufacture  of  copper. 
Supposing  prices  to  rise,  the  copper  works  would  be 
again  extended  ? — I  do  not  know  that  they  would  be 
extended  but  they  would  be  opened  to  their  old 
extent. 

13.914.  So  though  there  is  a  diminution  in  the 
amount  of  copper  smoke  now  there  is  no  security  that 
there  may  not  be  an  increase  in  the  future  ? — None 
whatever ;  take  for  instance  Mr.  Lambert's  Avorks, 
if  I  am  rightly  informed,  the  manufacture  there  has 
much  increased  within  the  last  12  or  18  months.  I 
do  not  mean  that  the  works  have  been  extended  but 
the  amount  of  copper  manufactured  has  been  greater 
than  it  was  formerly. 

13.915.  To  guard  against  an  increase  of  the  nuisance 
in  future,  you  would  require  that  where  new  copper 
works  were  erected  subsidiary  works  should  accom- 
pany them  for  the  purpose  of  utilizing  the  noxious 
vapours  ? — Yes  ;  I  see  no  reason  why  a  manufacturer 
should  come  into  a  particular  district  for  his  own 
benefit  and  destroy  that  district  without  his  being 
required  to  compensate  the  persons  whom  he  has 
injured.  The  whole  of  the  west  of  Swansea  would 
be  seriously  injured  by  an  extension  of  works  in  that 
direction  both  in  an  agricultural  and  in  a  residential 
point  of  view.  I  do  not  lay  so  much  stress  upon  the 
damage  to  agriculture,  but  we  may  take  the  whole  of 
the  land  between  Swansea  and  the  Mumbles  on  the 
one  hand,  and  Swansea  and  Killay  on  the  other,  as 
more  or  less  building  land  ;  and  if  the  works  were  ex- 
tended so  as  to  throw  smoke  over  that  district  the 
laud  would  never  be  let  for  villa  residences  as  it  is 
being  done  to  a  large  extent. 

13.916.  I  gather  then  that  in  your  opinion  a  manu- 
facturer who  is  about  to  establish  a  concern  which 
will  bring  him  in  considerable  profits  should  be  com- 
pelled by  law  so  to  establish  it  as  to  do  the  least 
possible  injury  to  his  neighbours  ? — That  is  my  view. 
I  think  that  is  the  proper  principle  to  go  on. 

13.917.  Though  that  may  result  in  a  certain  dimi- 
nution of  the  profits  of  the  manufacturer  from  the 
additional  expense  he  incurs  ? — Yes. 

13.918.  {Chairman.)  That  is  to  say,  you  would 
insist  upon  new  works  being  so  conducted  (by  means 
of  subsidiary  processes  being  provided  at  the  same 

The  witne 

Adjourned  to  Saturday  the 


time  as  the  principal  works  were  erected)  as  to  reduce  Mr 
the  mischief  to  a  minimum.  Mr.  Vivian  has  told  us  ^-  ^ 
that  the  utmost  that  he  has  been  able  to  do  in  the  way  o^77 

of  condensation  hitherto  has  been  the  condensation  of  

40  per  cent,  of  the  noxious  vapours,  there  remains 
therefore  60  per  cent.,  quite  enough  to  do  a  consider- 
able amount  of  damage.  That  being  the  case,  would 
you  give  to  the  central  or  local  authority  any  power 
to  prevent  the  erection  of  such  works,  the  best  known 
processes  being  no  safeguard  against  a  considerable 
amount  of  damage  ? — If  the  per-centage  which  you 
have  mentioned  represents  the  greatest  amount  of 
condensation  which  Mr.  Vivian  can  arrive  at  that  is  a 
sufficient  safeguard  for  the  owners  of  property  in  this 
district,  and  it  would  be  a  sufficient  protection  for  the 
district  if  a  restriction  producing  the  same  result  Avere  " 
imposed  on  any  ncAv  Avorks  Avhich  might  be  erected. 
I  do  not  think  Ave  ought  to  allow  fanciful  objections 
to  interfere  with  the  extension  of  trade  operations. 
My  personal  interest  is  to  extend  trade  operations  to 
the  utmost, 

13.919.  It  might  be  answered  that  60  per  cent,  of 
the  copper  smoke  Avas  hardly  a  fanciful  objection  ? — 
I  will  take  the  district  of  Merthyr  for  instance.  No 
one  could  say  that  the  dust  of  the  iron  works  at 
Merthyr  was  not  an  injury  and  an  annoyance  to 
persons  resident  there,  but  there  is  no  sort  of  com- 
plaint about  residential  injury  or  damage  to  property 
at  Merthyr  or  Aberdare, 

13.920.  No  means  haA-e  been  discovered  of  pre- 
venting the  dust  from  flying  through  the  air,  or  of 
prBventing  the  sulphurous  acid  Avhich  is  evolved  from 
the  consumption  of  coal  getting  into  the  atmosphere, 
so  they  have  not  been  able  at  Merthyr  to  adopt  any 
means  of  remedying  the  evil  ? — Still,  though  it  is  an 
evil  in  a  sense,  it  is  not  an  evil  AvhIch  the  people 
themselves  have  taken  any  notice  of. 

13.921.  (Viscount  MidletOH.)  You  would  prefer  a 
Avork  Avhich  consumed  40  per  cent,  of  its  sulphurous 
acid  to  one  Avhich  consumed  10  per  cent.  ? — Or  to  one 
which  consumed  none, 

13.922.  (Mi:  Stevenson.)  You  mentioned  the  case  of  . 
Ho'jighton  V.  Bankart,  in  Avhich  you  said  the  person 
who  brought  the  action  Avas  successful.    What  kind 
of  work  Avas  that  ? — A  copper  work. 

13.923.  Is  that  Avork  going  on  noAV? — I  believe 
not. 

13.924.  Ilad  the  action  at  law  anything  to  do  with 
the  stoppage  of  it  ? — That  I  am  not  able  to  say.  It 
Avas  tried  in  1858-59.  The  Red  Jacket  Works  Avent 
on  for  some  time  after  that  I  think,  I  think  they 
Avent  on  to  1863  or  1864.  - 

13.925.  They  Avent  ou  at  least  four  or  five  years 
after  the  action  ? — They  went  on  some  considerable 
time  after  the  action.  There  Avas  an  action  tried 
before  the  county  court  judge  by  a  special  order  about 
25  years  ago,  in  Avhich  Mr.  Grove  was  specially 
retained,  I  forget  the  name  of  the  case,  but  it  is  one 
Avhich  is  very  often  referred  to. 

13.926.  Was  the  plaintiff  in  that  case  a  person  in 
humble  circumstances  ? — That  I  do  not  recollect. 

s  withdrew. 
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The  Right  Honourable  LORD  ABERDARE  in  the  Chair. 


The  Right  Honourable  Eatil  Percy,  M.P. 
The  Right  Plonourable  Viscount  Midleton. 
The  Honourable  Wilrraham  Egerton,  M.P, 
J.  C,  Stevenson,  Esq.,  M.P. 
F.  A.  Abel,  Esq.,  C.B,,  F.R.S, 


H,  E.  RoscoE,  Esq.,  F.R.S. 

A.  W.  Williamson,  Esq.,  F,R.S. 

Admiral  W.  W.  Hornby. 

Gerald  A,  R,  FitzGerald,  Esq.,  Secretary, 


Mr.  Norman  Charles  Cookson  examined, 

iV.  C.  Cooksott. 

13,927.  (Chairman.)  You  are  a  lead  manufacturer,        13,928.  How  long  have  you  been  engaged  in  that   

I  believe,  at  Newcastle  ? — I  am.  trade  ? — I  have  been  for  17  years  more  or  less  con-    3  Nov.  1877. 
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Mr.         nected  with  it ;  but  for  the  last  10  or  12  years  I  have 
N.  C.  Coohson.  taken  more  especial  interest  in  the  practical  part  ot 
tli6  biisiriGSS* 

3  Nov.  1877.  13^929.  Will  you  state  what  is  the  character  of  the 
fumes  wiiich  are  given  off  by  lead  works  ?— The 
fumes  of  lead  and  sulphurous  acid  principally. 

13.930.  Will  you  be  good  enough  to  describe  to 
the  Commissioners  how  you  treat  those  fumes  ? — 
In  the  case  of  lead  fumes  we  condense  them  almost 
entirely  by  passing  them  through  a  series  of  long 
flues,  and  also  through  chambers,  and  practically  the 

■  greater  portion  of  the  lead  is  collected. 

13.931.  Is  the  process  which  you  pursue  for  the 
sake  of  preventing  the  issue  of  noxious  vapours,  or 
do  you  do  it  for  your  own  interest  ? — It  is  entirely 
for  our  own  interest ;  the  value  of  the  fumes  is  so 
great  that  we  cannot  afford  to  lose  them. 

13.932.  Will  you  state  what  is  the  nature  of  the 
process  which  you  pursue  ? — We  pass  the  fumes 
through  a  long  series  of  large  flues,  varying  from 
3  ft.  by  5  ft.  6  in.  to  5  ft.  by  9  ft.  We  also  pass 
them  through  several  large  chambers,  and  we  find 
in  practice  that  a  certain  portion  of  the  fumes  is 
condensed  in  them.  We  have  tried  water  condensers, 
and  also  moistening  the  fumes  with  steam  and  water 
in  various  forms,  but  we  find  that  as  a  matter  of  fact 
we  get  no  better  result  in  that  way  than  is  due  to  the 
length  of  the  flue  which  they  are  passed  through. 
In  other  words,  we  get  an  equally  good  result  by 
passing  the  fumes  simply  through  a  dry  flue  as 
through  a  wet  flue. 

13.933.  Is  that  process  universally  pursued  by  lead 
manufacturers  ? — It  is  the  process  which  is  generally 
pursued  in  our  district,  but  it  is  not  the  process  which 
is  generally  adopted  in  Cornwall  or  in  Wales. 

13.934.  Are  you  familiar  with  the  other  processes 
which  are  adopted  ? — I  have  been  through  the  works, 
but  I  cannot  say  that  I  am  practically  conversant 
with  them.  I  know,  however,  what  the  processes 
are. 

13.935.  Would  those  processes,  in  your  oi)iuion,  be 
equally  successful  in  disposing  of  the  noxious  fumes  ? 
— Possibly  ;  in  practice  there  is  a  greater  quantity  of 
fume  sent  out  from  reverberatory  or  any  form  of  air 
furnace  chimney,  than  there  is  from  that  of  a  blast 
furnace.  In  the  one  case  you  are  dependent  upon 
a  natural  draught,  and  in  the  other  case  it  is  an 
artificial  blast ;  and  where  an  artificial  blast  is  used, 
you  only  Avant  as  much  draught  as  will  just  carry 
away  the  fumes  and  nothing  more.  In  the  case  of  a 
reverberatory  furnace,  the  smelting  depends  upon 
having  a  good  draught. 

13.936.  Are  you  of  opinion  that  the  process  which 
3'ou  pursue  is  one  which  commends  itself  with  a  due 
regard  to  economy  ? — In  the  case  of  lead  ores,  such 
as  we  use,  it  is  ;  ljut  I  should  say  not  for  the  harder 
ores  of  the  West  of  England. 

13.937.  Your  process  would  not  be  applicable  to 
them  ? — I  think  not. 

13.938.  What  is  your  reason  for  entertaining  that 
opinion  ? — We  find  that  ores  from  75  per  cent,  and 
upwards  can  be  economically  worked  in  a  blast  fur- 
nace, and  that  ores  below  65  per  cent,  can  also  be 
worked  economically  in  a  blast  furnace,  but  ores 
between  those  richnesses  are  more  economically 
worked  in  a  reverberatory  furnace. 

13.939.  Are  those  ores  found  in  South  Wales  and 
in  Cornwall  ? — Principally  so  ;  ores  of  between  65 
and  75  and  76  per  cent. 

13.940.  Can  you  state  the  reasons  why  the  system 
of  reverberatory  furnaces  is  necessary  in  those  cases  ? 
— It  is  more  economical. 

13.941.  Why  is  it  more  economical  ? — If  we 
attempted  to  work  ores  of  74  or  70  per  cent.,  it 
would  be  too  slow ;  Scotch  hearths  are  worked  at  a 
very  low  heat  indeed  ;  we  should  not  get  anything 
like  the  proper  per-centage  of  lead  out  of  such  ores. 
In  the  case  of  ores  below  60  per  cent,  we  should  use 
them  in  a  blast  furnace  of  a  different  form,  where  we 
should  get  the  lead  all  out  ;  but,  as  a  matter  of 


practice,  if  we  have  ores  offered  between  those  rich« 
nesses,  we  do  not  offer  for  them. 

13.942.  You  have  always  used  the  process,  as 
I  understand,  which  you  now  use  ? — Yes ;  invariably. 

13.943.  With  regard  to  the  sulphurous  acid  which 
is  emitted  from  your  works,  what  have  you  to  say  ? — 
I  can  only  say  that  almost  the  whole  of  the  sulphur 
in  the  ores  does  go  out  of  the  chimney  in  the  form  of 
sulphurous  acid,  or  in  the  form  of  one  of  the  sulphur 
compounds.  I  do  not  see  how  we  could  intercept 
them,  without  incurring  such  losses  as  would  prac- 
tically close  the  works. 

13.944.  Have  any  complaints  ever  been  made 
against  your  works  ? — Never.  The  man  who  farms 
all  the  land  about  us,  often  tells  me  that  he  could 
give  us  such  a  character  as  he  could  not  give  to  any 
chemical  works. 

13.945.  In  spite  of  the  escape  of  sulphurous  acid  ? 
— Yes ;  but  then  the  sulphurous  acid  as  it  escapes 
from  our  works  is  so  largely  diluted.  It  is  mixed 
with  the  gases  from  all  the  other  furnaces,  and  it 
will  escape  comparatively  weak.  It  is  not  as  if  we 
were  purely  lead  smelters  ;  we  carry  on  many  other 
processes. 

13.946.  What  other  processes  do  you  carry  on  ? — 
We  carry  on  the  process  of  desilverising  lead  and  the 
rolling  of  lead. 

13.947.  You  are  of  opinion  that  the  sulphurous 
acid  which  escapes  from  your  works  is  not  very 
injurious  to  the  surrounding  district  ? — I  can  only 
say  that  we  have  never  had  any  complaints  made. 

13.948.  Are  your  works  sufficiently  distinct  from 
others  to  enable  a  complaint  to  be  brought  against 
you,  with  any  prospect  of  success  on  the  part  of  any 
person  who  thought  he  had  a  right  to  complain  ? — 
Not  at  the  present  time  ;  but  some  years  ago  when 
we  carried  on  the  processes  we  do  now,  we  were 
almost  isolated  then.  The  works  near  us  have  all 
sprung  up  since  then.  But  during  that  time  no 
action  was  brought  against  us,  and  not  only  that,  but 
we  had  not  a  single  complaint. 

13.949.  Do  you  think  it  would  be  possible  to  m.ake 
any  profitable  use  of  the  sulphurous  acid  ? — I  think 
not ;  I  do  not  see  how  it  is  possible.  Of  course  there 
are  many  ways  of  condensing  it;  but  I  should  say  that 
any  process  to  accomplish  this  must  result  in  ruinous 
loss. 

13.950.  Which  ores  contain  the  largest  quantity  of 
sulphiu'  ? — Galena  ores,  and  that  is  tlie  class  of  ores 
that  we  have  in  our  district. 

13.951.  What  amount  of  sulphur  do  you  su])pose 
you  emit  from  those  ores  ? — Taking  the  average  of 
the  last  five  years,  as  nearly  .as  can  be,  200  tons  of 
sulphur  a  year.  I  should  say  that  a  great  part  of  our 
smeltiug  works  are  employed  in  smelting,  not  ores, 
but  oxides  of  various  sorts  which  do  not  contain 
sulphur. 

13.952.  {Viscoimt  Midlcton.)  Are  you  aware  of 
any  manufacturers  who  have  attempted  to  catch  or 
intercept  the  sulphurous  acid  ? — I  have  done  so. 

1 3.953.  What  is  it  that  constitutes  the  great  ex- 
pense in  that  process  ? — I  have  only  done  it  in  a 
small  way,  and  the  object  of  it  was  this  :  I  wanted 
sulphide  of  iron  for  various  purposes  ;  the  use  of 
it  was  so  limited,  that  it  could  only  be  applied  in  a 
very  small  way ;  but  now  I  get  a  far  larger  quantity 
of  sulphide  of  iron  than  I  require  from  refining  the 
antimony  ore,  which  almost  always  contains  sulphur. 

13.954.  What  process  did  you  adopt  in  order  to 
intercept  the  sulphurous  acid  ? — We  smelted  the  lead 
in  crucibles,  and  we  put  in  a  suff.cient  quantity  of 
iron  to  take  up  the  sulphur,  and  we  got  as  the 
result,  metallic  lead  and  sulphide  of  iron,  the  sulphide 
of  iron  at  that  time  being  of  some  value  to  us. 

13.955.  Is  that  j^rocess  expensive  in  itself,  or  is  it 
only  because  you  have  not  a  ready  market  for  the 
products  ? — The  process  is  very  expensive,  and  the 
market  is  extremely  limited.  I  mean  to  say,  that  if 
any  more  was  produced  than  we  now  produce  from 
our  antimony  refining,  it  would  simply  be  sent  away 
with  the  slag. 
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13.956.  Do  you  know  of  any  other  manufacturers 
Wiio  have  used  that,  or  any  other  process  for  the 
purpose  of  intercepting  the  sulphurous  acid? — lam 
not  aware  of  any.  When  we  tried  wet  tiues,  we  in- 
tercepted a  small  quantity  of  sulphurous  acid,  but  it 
was  not  of  any  moment.  I  do  not  think  it  would 
interfere  seriously  with  the  amount  which  went  out 
of  our  chimney. 

13.957.  Practically  speaking,  taking  the  trade 
generally,  no  attempt  is  made  to  intercept  the  sul- 
phurous acid,  is  there  ? — Certainly  not.  In  Wales,  a 
small  quantity  of  the  sulphur  is  intercepted  by  the 
quantity  of  iron  that  is  put  into  the  smelting  furnace, 
but  that  only  bears  a  small  proportion  to  the  total. 

13.958.  With  regard  to  the  lead  fumes,  you  suc- 
ceed, in  your  opinion,  in  practically  intercepting  all 
those  ? — Yes,  almost  all. 

13.959.  Have  you  any  idea  what  per-centage  of 
those  fumes  still  escape  into  the  atmosphere  ? — I  could 
only  tell  you  that  by  analysing  the  escaping  fumes. 
1  have  tried  to  do  it,  but  I  have  not  had  sufficient 
notice  to  enable  me  to  finish  it  satisfactorily. 

]  3,960.  Is  there  much  difference  in  that  respect, 
in  the  way  in  which  the  different  lead  works  are 
conducted,  or  do  you  think  that  they  are  all  equally 
careful  with  yourself? —  No,  most  undoubtedly  not, 
there  is  a  distinct  difterence. 

13.961.  Are  you  of  opinion  that  it  would  bo  to 
your  advantage  if  other  manufacturers  could  be  com- 
pelled by  enactment  to  use  the  same  jireventive 
means  that  you  have  already  adopted  ? — I  think  that 
manufacturers  Avho  Avork  similar  ores  to  us  might 
with  advantage  condense  equally  well  ;  but  I  think 
that  manufacturers  who  work  a  different  class  of 
ores  could  not  Avork  advantageously  by  our  process, 
and  consequently  could  not  condense  so  closely  as 
Ave  do. 

13.962.  Do  you  consider  that  you  condense  more 
closely  than  other  manufacturers  ? — More  closely 
than  the  majority  of  manufacturers ;  one  or  two  others 
I  think  condense  equally  well. 

13.963.  But  there  are  some  very  flagrant  instances 
to  the  contrary,  are  there  not? — I  do  not  think  there 
are  in  our  district.  I  think  in  our  district  there  is 
not  a  large  quantity  of  lead  fume  escaping  from  any 
manufactory. 

13.964.  What  number  of  lead  smelting  Avorks  are 
there  in  your  district  ;  I  mean  taking  t.he  different 
works  ? — I  think  there  are  about  a  dozen,  but  some 
of  I  hem  are  very  small. 

13.965.  Are  they  under  inspection  at  the  present 
moment  ? — No,  they  arc  not  under  any  inspection 
wliatever. 

13.966.  Do  you  suppose  that  the  manufacturers 
would  object  to  be  placed  under  some  inspection, 
sirtiilar  to  that  to  Avhich  the  alkali  manufacturers  are 
subjected  now  ? — I  can  only  speak  lor  myself,  I  can- 
not speak  for  anyone  else,  and  I  should  not  object 
in  the  least. 

13.967.  Can  you  say  whether  the  manufacture  of 
lead  is  on  the  increase  or  not? — It  in  certainly  not  on 
the  increase. 

13.968.  No  Avorks  have  been  recently  opened  ? — 
No.  There  has  been  one  new  works  opened  by  a 
firm  who  have  adopted  a  similar  process  to  ours,  but 
they  have  closed  other  works  which  Avere  on  the 
rcverberatory  furnace  principle, 

13.969.  Have  any  old  works  been  shut  up  ? — None 
that  I  know  of,  except  in  this  particular  instance. 

13.970.  [Chairman.)  Were  those  works  to  Avhich 
you  have  referred  on  the  Tyne  ? — Yes. 

13.971.  {  Viscount  Midleton.)  The  Tyne  is  on  the 
Avliole  the  centre  of  the  lead  manufacture,  is  it  not  ? 
 IS'ot  of  lead  smelting  ;  it  is  of  lead  manufacture. 

13.972.  Where  is  lead  smelting  carried  on,  except 
on  the  Tyne  ? — It  is  cai'ried  on  largely  in  Wales,  and 
there  are  also  one  or  two  manufactories  in  Bristol. 

13.973.  Are  there  any  in  Lancashire  ? — 1  believe 
tliere  arc  one  or  two. 

13.974.  {Earl  Pcrci/.)  AUhougli  you  tliink  it  is 
impossible,  in  smelting  carried  on  in  rcverberatory 
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furnaces,  to  condense  to  the  same  extent  that  you  do,  Mr. 

do  you  not  think  that  they  might  condense  to  such  ^-  Cookson. 

an  extent,  as  not  to  do  any  appreciable  injury  ? —    ^  Nov  1877 

They  do  condense  partially  already,  but  I  really  have  "   " 

not  had  sufficient  experience  of  rcverberatory  fur- 
naces to  enable  me  to  give  a  very  decided  opinion  on 
that  subject. 

13.975.  Do  you  think  that  you  could  put  any  limit, 
to  the  amount  of  fumes  allowed  to  escape,  and  Avhich 
might  be  enforced  by  law  ? — 1  see  very  great  diffi- 
culty in  it.  With  people  like  us,  Avho  dilute  the  gases 
A'ery  largely  ;  in  a  great  volume  there  might  be  a  very 
small  trace  of  lead  ;  but  in  the  case  of  other  people 
Avho  send  out  even  less  than  we  do,  in  a  given  volume 
it  might  look  worse. 

13.976.  Could  you  fix  any  limit  which  would  pre- 
vent fumes  from  being  injurious  ? — There  Avould  be 
great  difficulty  ;  in  the  case  of  people  Avho  work  easy 
ores  like  ours,  they  can  condense  to  a  very  fine  point. 
Other  people,  Avho  Avork  Avitli  more  refractory  ores, 
and  who  require  much  higher  heat,  would  find  much 
greater  difficulty  in  the  condensation  ;  in  point  of 
fact,  it  Avould  be  impossible  for  them  to  condense  to 
an  equally  fine  point ;  Ave  might  apparently  be 
Avorking  better,  and  show  a  better  result  on  paper 
than  people  Avho  Avere  conducting  their  business  really 
better  than  Ave  did. 

13.977.  Do  you  think  that  all  smelting  Avorks  could 
reduce  their  escape  to  a  limit,  Avhicli  Avould  not  be 
injurious  to  the  country  surrounding  their  Avorks  ? — 
As  far  as  I  know,  the  lead  works  at  the  present  time 
are  not  complained  of  in  our  district.  I  never  heard 
of  it. 

13.978.  But  I  am  speaking  of  other  districts,  where 
rcverberatory  furnaces  are  employed  ? — I  should  not 
like  to  give  an  opinion  upon  that.  I  do  not  know 
sufficiently  about  it. 

13.979.  You  spoke  of  your  sulphurous  acid  being 
diluted  with  other  gases  ;  are  those  gases  not  of  a 
noxious  character  ? — They  are  tlie  products  of  the 
combustion  of  coal. 

13.980.  Solely?— Yes. 

13.981.  {Mr.  Stevenson.)  You  haA'e  spoken  of 
using  flues,  and  also  chambers  for  the  purpose  of 
condensing  the  fumes ;  Avhat  is  the  difference  Ijetween 
the  tAvo? — What  we  call  the  flue  is  a  long  flue;  they 
vary.  The  average  size  of  them  is  about  9  ft.  by  4  ft. 
The  chambers  are  large  ;  and  are  more  of  the 
character  of  this  room  in  size.  The  idea  of  putting 
them  up  is  that  the  lead  fumes  require  rest,  and  the 
larger  the  chamber  you  take  them  into,  the  more  rest 
they  have,  the  velocity  being  sloAver.  We  find  that 
lead  fumes  require  tAVO  things  for  condensation — one 
is  rest,  and  the  other  surface ;  and  avc  imagine  that 
by  passing  them  through  flues  we  get  surface,  and 
by  passing  them  into  a  chamber  we  get  rest  ;  and  that 
the  combination  of  the  two  is  better  than  either 
chambers  or  A'ery  long  flues  alone. 

13.982.  Do  you  not  use  any  means  of  damping  the 
fumes  in  order  to  facilitate  their  arrest  ? — We  did 
imtil  the  last  two  or  three  months.  We  had  a  great 
number  of  Avet  flues — vertical  flues,  Avith  water  trick- 
ling doAvn,  and  also  sprays ;  but  Avhen  Ave  cleaned 
them  out,  we  found  that  Ave  got  no  more  lead  fumes 
from  a  Avet  condenser  than  from  an  equal  capacity  of 
dry  flue. 

13.983.  Did  you  find  that  the  brickwork  of  the 
chimney  Avas  injured  by  the  passage  of  the  gas  from 
the  damping  chambers  into  the  chimney  ? — No ;  by 
the  time  the  fumes  get  to  the  wet  flues  they  Avere  so 
cool  that  there  Avas  little  or  no  steam  formed,  and  tlie 
gases  went  away  comparatively  dry,  and  avc  never 
found  the  slightest  danger ;  in  fact,  a  great  portion  of 
the  Avet  flues  Avei  e  built  of  Avood. 

13.984.  They  Avcre  Avoodcn  flues,  entering  a  brick 
chimney  ? — Yes. 

13.985.  Was  that  chimney  exclusively  used  for  one 
])urpose,  or  Avas  it  used  for  the  ]iur])ose  of  doing  olher 
Avork  ? — It  has  been  used  for  ;\U  tin;  work  of  (ho 
woiks  during  the  lust  two  years.    It  is  of  {\w  ulmost 
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Mr.  importance  for  the  smelting  department,  and  we  never 
N.  C.  Cookson.         ^jjg  slightest  ill  effect. 

~    ■  13,986.  It   appears  in   evidence   that  the  lead 

3  Nov.  1877.  gj^gj^gj.g  ^^.Q^^  Wales  are  fond  of  damping  the  flue 
dust  which  is  brought  to  the  chimney ;  but  the  liquid 
acid  corroding  the  joints,  one  Avitness  said  that  he 
was  obliged  to  abandon  the  system  of  damping  the 
fumes?  —  We  never  found  any  such  result.  At 
Mr.  Beaumont's  works,  at  AUenheads,  in  the  flue 
there,  which  I  believe  is  nearer  three  miles  than  two 
long,  it  is  always  wet  from  the  internal  wet.  The 
fumes  are  also  found  in  a  pasty  condition,  but  I  never 
heard  that  they  suffered  from  the  effect  described. 

13.987.  You  mentioned  two  limits  of  per-centage 
of  lead  in  ore  that  you  could  not  work  through  a 
blast  furnace  ? — We  can  work  it,  but  it  is  not 
profitable  ;  you  must  take  the  limit,  roughly,  in  our 
own  case  as  being  between  about  65  and  75  per  cent., 
and  in  some  cases  from  60  to  76  per  cent. 

13.988.  And  you  avoid  working  those  ores  because 
they  would  require  a  reverberatory  furnace  ? — Yes  ; 
or  if  we  used  them  in  our  furnaces  the  cost  would  be 
too  great  to  compete  with  those  who  have  reverbera- 
tory furnaces. 

18.989.  But  those  ores  are  produced,  and  must  be 
worked  somewhere,  must  they  not  ? — Yes. 

13.990.  It  is  with  reference  to  those  ores  that  the 
difficulty  arises  in  condensing  their  fumes,  is  it  not  7 
—Yes. 

13.991.  You  use  other  ores  besides  galena,  do  you 
not  ? — The  other  things  we  smelt  are  almost  entirely 
produced  by  ourselves.  We  produce  in  the  year 
many  thousands  of  tons  of  oxides  from  other  processes, 
and  our  works  are  kept  really  goiug  to  a  large  extent, 
simply  in  reducing  those  oxides  of  various  sorts. 

13.992.  They  are  the  waste  products  from  other 
works  ? — Hardly  so  ;  they  are  unfinished  products, 
in  refining  silver  there  is  all  the  oxide  from  that — 
there  is  also  the  oxide  from  desilverizing,  say  about 
2,000  tons  a  year ;  the  oxides  produced  we  smelt. 

13.993.  The  original  lead  ore  you  bring  into  the 
works  as  galena  ? — Yes,  almost  always  ;  we  do  get  a 
few  grey  ores. 

13.994.  I  suppose  precautions  for  arresting  the 
fumes  have  to  be  taken  with  reference  to  what  I  may 
call  the  secondary  products,  as  well  as  to  the  galena  ? 
— Equally  so  ;  in  fact,  more  so. 

13.995.  {Professor  Abel.)  With  regard  to  the  wet 
flues  and  chambers,  do  you  find  no  advantage  with 
respect  to  the  recovery  of  the  fumes ;  is  there  not  one 
very  great  advantage  in  regard  to  the  condensation  of 
the  sulphurous  acid  ? — In  our  case  we  found  that  the 
water,  after  it  came  from  the  wet  flues,  contained  a 
quantity  of  fume  in  suspension,  but  it  was  in  a  very 
fine  state,  and  we  had  the  greatest  cUflBculty  in  getting 
it  to  settle,  so  that  we  used  the  same  water  over  and 
over  again,  because  we  could  not  get  it  settled ;  and 
consequently,  when  it  got  charged  with  sulphurous 
acid  up  to  a  certain  point,  it  would  take  up  no  more. 

13.996.  It  took  up  a  very  large  quantity  ? — Yes,  a 
considerable  quantity,  but  the  wet  flues  were  only 
applied  to  blast  furnaces.  lu  the  roasting  furnaces, 
where  the  greatest  quantity  of  sulphurous  acid  is 
roasted  out,  and  which  furnaces  are  reverberatory,  it 
did  not  pass  through  wet  flues  at  all.  In  wet  flues 
you  only  get  tlie  sulphurous  acid  which  is  due  to  the 
smelting  of  the  sulphates,  which  have  been  formed  in 
the  roasting  furnace. 

13.997.  Do  you  use  a  roasting  furnace  ? — Not  as  a 
smelting  furnace.  They  are  simply  roasting  furnaces 
for  roasting  off  a  portion  of  the  sulphur. 

13.998.  Can  you  connect  them  with  your  long  flues 
and  chambers  ? — No,  we  have  not  draught  enough. 

13.999.  Could  not  you  assist  the  draught  of  those 
furnaces  by  aspirators  or  blowers? — It  is  perfectly 
possible. 

14.000.  And  without  any  great  increase  of  capital  ? 
— It  would  involve  a  considerable  increase  of  capital, 
and  a  constant  heavy  outlay  after  the  expense  had 
been  once  incurred. 

14.001.  With  regard  to  blast  furnaces,  I  think  you 


stated  that  even  in  blast  furnaces  the  amount  of 
condensation  possible  varies  vei-y  considerably,  and  that 
you  could  not  fix  the  limit  ? — i  could  fix  the  limit  in 
our  own  case,  but  I  could  not  fix  the  limit  for  other 
people,  because  in  so  many  places  the  flues  are  used 
for  other  things. 

14.002.  It  is  not  with  reference  to  the  particular 
class  of  ore  that  is  worked  in  the  blast  furnaces  that 
you  make  that  statement,  is  it  ? — Yes  ;  it  is  a  great 
deal  in  reference  to  that  also.  Fumes  from  hard  ores 
being  greater  in  amount,  as  a  rule,  are  more  difficult 
of  condensation  than  soft.  In  the  soft  North  countiy 
ores,  containing  about  80  per  cent.,  condensation  can 
be  reduced  to  a  very  fine  point,  the  reason  of  this 
being  that  in  Scotch  smelting  hearths  the  heat  is 
comparatively  low. 

14.003.  The  more  powerful  the  blast,  and  the 
hotter  the  gases,  the  more  difficult  the  condensation  ? 
— Yes,  with  the  Scotch  hearth  it  is  really  more  a 
sweating  out  process,  and  the  slags  from  that  are 
afterwards  reduced  in  a  strong  blast  furnace. 

14.004.  A  very  considerable  portion  of  the  sulphur 
is  arrested  in  your  works,  I  believe,  in  some  of  your 
subsidiary  processes  o  f  m  anufacture  ;  for  instance, 
in  tliu  production  of  iron  ? — Yes  ;  in  the  antimony 
refining  we  arrest  all  the  sulphur;  but  the  market 
for  the  by-product  is  so  limited,  that  if  we  adopted 
the  same  process  in  the  lead  manufacture,  it  would 
be  simply  a  total  loss;  it  would  all  go  away  with 
the  slags. 

14.005.  {Professor  Williainson.)  With  reference 
to  the  manner  in  which  you  applied  the  moisture  in 
condensing  the  sulphiii-ous  acid,  will  you  state  what 
method  you  adopted  ;  was  it  spray  or  steam  ? — We 
had  steam ;  we  also  had  a  large  number  of  vertical 
flues,  and  the  water  was  pumped  to  the  top,  and 
went  through  a  perforated  bottom,  and  was  constantly 
trickling  down  and  falling  all  over. 

14.006.  It  was  a  sort  of  scrubber  ? — No,  not  a 
scrubber ;  the  flues  were  perfectly  open.  We  tried 
a  regular  shower-bath,  and  a  portion  of  the  water 
fell  on  things  to  arrest  it,  and,  break  it  up — bricks, 
and  so  on.  We  did  try  passing  it  through  a  tower, 
filled  with  branches  of  trees,  and  with  anything  that 
we  could  get,  but  we  found  that  they  got  clogged  up 
so  soon  as  to  be  impracticable. 

14.007.  Do  you  mean  clogged  up  by  the  dejjosit  of 
lead  ? — Yes. 

14.008.  Did  not  that  circumstance  encourage  you 
to  proceed  further  in  that  direction,  because  the  evil 
arose  from  the  great  amount  of  work  they  did  ? — We 
found  at  the  end  of  the  year  that  we  got  no  larger 
quantity  of  fume  than  we  had  previously  got  from 
the  dry  flues.  We  only  carried  it  on  for  a  year,  and 
we  had  got  all  the  hedges  in  the  district  cut  down 
before  then. 

14.009.  With  regard  to  the  process  which  you 
briefly  described  just  now,  of  decomposing  the  galena 
by  metallic  iron,  what  are  the  conditions  which  limit 
the  practical  working  of  that, — 1  mean  the  market 
conditions  ? — We  made  sulphide  of  iron  ;  we  dis- 
solved that  with  sulphuric  acid,  and  got  sulphuretted 
hydrogen  gas  as  one  compound ;  the  sulphuretted 
hydrogen  gas  we  took  to  our  burner,  and  burnt  it  in 
the  chamber,  and  recovered  a  portion  of  the  acid. 
With  regard  to  the  sulphate  of  iron,  we  never 
crystallized  it,  but  ran  it  into  the  furnace  and  took 
the  strength  of  it,  and  we  added  into  the  furnace  a 
sufficient  quantity  of  chalk  to  take  up  the  free  sul- 
phuric acid.  Then  we  furnaced  the  whole  away 
together,  and  got  a  red  colour,  which  Ave  sold  as 
Venetian  red. 

14.010.  Then  the  heat  is  sufficient  to  draw  off 
most  of  the  sulphuric  acid  from  the  dry  sulphate  of 
iron  ? — We  converted  the  carbonate  of  lime  into 
sulphate. 

14.011.  The  sulphuric  acid  which  came  ofl'  you 
utilised  to  some  extent,  I  suppose,  or  did  you  send 
it  up  the  flue  ? — In  pi-actice  we  did  utilise  it ;  we 
added  so  much  chalk  to  the  suljihate  of  iron,  and 
dried  it  in  one  large  furnace,  and  then  took  it  out. 
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and  put  it  in  another ;  we  regulated  the  amount  of 
caibonate  of  lime,  by  seeing  whether  in  the  second 
extra  hot  furnace  much  gas  arose,  and  if  there  was, 
we  knew  that  we  had  not  put  sufficient  carbonate 
of  lime  into  the  first  furnace. 

14.012.  Your  object  was  to  keep  the  sulphurous 
acid  and  salt  combined  with  the  lime  in  the  residue  ? 
 Yes;  we  have  eventually  to  add  sulphate  of  lime. 

14.013.  For  that  product  the  sale  is  limited, 
I  believe  ? — Yes,  extremely  so.  I  suppose  we  make 
considerably  more  than  half  the  total  quantity  that 
is  made. 

14.014.  You  could  not,  I  suppose,  at  any  remunera- 
tive price,  send  any  more  into  the  market  ? — Most 
undoubtedly  not. 

14.015.  {Professor  Roscue.)  I  understand  that  you 
have  made  a  large  series  of  experiments  for  the 
purpose  of  condensing  sulphurous  acid  ? — We  have 
tried  experiments  simply  with  water. 

14.016.  With  the  spray  ?— Yes  ;  but  we  have 
never  condensed  sulphurous  acid  produced  in  the 
roasting  furnaces,  only  that  which  is  formed  in  the 
blast  furnaces;  it  was  not  done  to  get  rid  of  the 
sulphurous  acid  ;  it  was  only  combined  with  collecting 
the  fumes. 

14.017.  You  found  it  practically  impossible,  did 
you  not,  to  use  the  water  spray  for  the  purpose  of 
condensing  the  sulphurous  acid,  especially  at  the  end 
of  your  long  flues  ? — We  have  never  tried  it  suffi- 
ciently to  enable  me  to  say  that :  but  I  should  be 
afraid  that  the  effect  of  any  chambers  with  sprays, 
that  we  might  put  up  in  connection  with  our  roasting 
furnaces,  would  be  to  seriously  impede  tlie  draught. 

14.018.  I  am  speaking  now  of  the  blast  furnaces, 
from  which,  as  I  understand,  the  greater  portion  of 
the  sulphur  comes  away? — I  should  imagine  that  the 
greater  portion  of  the  sulphur  comes  away  from  the 
roasting  furnaces. 

14.019.  Can  you  state  the  proportions  of  sulphur 
which  comes  away  from  the  two  furnaces  ? — No ; 
I  am  afraid  I  could  not.  A  portion  of  the  ore  in  the 
roasting  furnace,  I  imagine,  is  converted  into  oxide, 
and  a  portion  into  sulphate,  but  what  the  proportions 
ai-e  I  could  not  say.  I  should  imagine  they  would 
vary  in  accordance  with  the  heat,  &c.  applied  in 
the  different  charges. 

14.020.  I  take  it  that  a  very  considei'able  quantity 
of  sulphuric  and  sulphurous  acid  escapes  at  the  end 
of  your  long  flues  ? — Yes,  undoubtedly.  The  whole  of 
the  sulphur  contained  in  the  ores  must  escape  in  one 
form  or  the  other. 

14.021.  Do  you  think  it  would  be  possible  at  the 
end  of  those  flues  to  place  such  wet  chambers  with 
spray  as  would  condense  a  considerable  quantity  of 
the  sulphurous  and  sulphuric  acid  ? — It  is  possible  in 
the  case  of  blast  furnaces,  but  not,  I  think,  in  the 
case  of  roasting  furnaces. 

14.022.  You  stated  that  you  would  have  no  objec 
tion  to  an  inspector  visiting  your  works  ?— Not  the 
slightest. 

14,02.3.  Do  you  think  that  such  a  visit  would  be 
of  any  service  to  the  public,  as  tending  to  diminish 
the  quantity  of  noxious  vapours  which  you  may 
make? — I  imagine,  in  my  own  case,  that  we  could 
not  practically  further  reduce  the  lead  fumes. 

14.024.  Would  the  visit  of  the  inspector  enable 
you  to  reduce  practically  the  quantity  of  sulphurous 
acid  ? — If  he  could  show  us  how  to  do  it  without  any 
serious  loss,  we  should  be  glad  to  follow  out  his 
suggestions,  if  they  were  equally  applied  to  all  our 
competitors. 

14.025.  You  think  then  that  periodical  visits  from 
an  inspector  might  be  of  service  ? — I  think  it  is 
possible  that  they  might  ;  but  I  do  not  look  forward 
to  <i.ny  great  alteration  from  the  visit  of  an  inspector. 

14.026.  {Mr.  W'dbruham  Egertoii.)  Can  you  tell  us 
what  quantity  of  lead  furnes,  at  the  present  time,  go 
into  the  air  during  the  year.  I  understand  you  to  say 
that  lead  fumes  can  Ije  economically  condensed  ? — I 
cannot  tell  you  without  completing  the  experiment. 


As  I  said  before,  when  I  was  summoned  as  a  witness 
before  the  Commissioners  I  had  commenced  making 
an  experiment  in  order  to  see  what  quantity  of  fume 
was  going  out,  and  I  havg  not  had  time  to  finish  the 
experiment,  but  if  it  is  desired  I  should  be  very  glad 
to  try  further  and  I'eport  what  result  I  had  arrived  at. 

14.027.  Where  is  the  nearest  vegetation  to  your 
works? — At  the  bottom  of  the  chimney  a  farmer 
keeps  his  milch  cows  in  a  field  immediately  at  the  end 
of  the  main  flue,  and  has  done  so  ever  since  we  have 
had  the  works. 

14.028.  Is  there  no  black  deposit  from  the  lead 
fumes  on  the  grass  ? — None  whatever  ;  he  has  never 
suffered  any  loss  from  any  of  his  animals  through 
lead  fumes,  and  he  would  be  very  glad  to  corroborate 
what  I  state.  I  have  mentioned  in  my  evidence  that 
I  considered  we  obtained  more  perfect  condensation 
in  blast  furnaces  than  was  done  with  reverberatory 
furnaces,  and  Earl  Percy  made  a  remark  with  reference 
to  complaints  having  been  made  by  farmers  on  the 
Tyne  of  damage  done  by  the  lead  works.  There  were 
several  complaints  as  to  certain  lead  works  where 
they  used  reverberatory  furnaces,  but  I  stated  that 
within  the  last  year  I  think  those  works  have  been 
closed,  and  the  proprietors  are  now  using  blast  fur- 
naces with  good  condensation,  so  that  I  think  the 
cause  of  complaint  as  to  those  works  on  the  Tyne 
will  cease  now. 

14.029.  {Chairman?)  Are  you  quite  sure  that  the 
complaint  was  made  against  the  proprietors  of  those 
works  who  have  now  altered  their  system  of  manu- 
facture ? — There  is  only  one  other  work  besides  our 
own  where  they  smelt,  and  I  know  that  they  had 
several  in  their  case. 

14.030.  Do  you  attribute  the  complaints  entirely 
to  the  use  of  reverberatory  furnaces  ? — They  had 
reverberatory  furnaces  then  with  very  poor  condensa- 
tion, and  they  have  nov/  blast  furnaces  with  good 
condensation.  With  regard  to  our  flues,  in  the  year 
the  average  amount  of  fumes  that  we  take  out  is 
1,360  tons;  the  average  assay  of  that  for  metallic 
lead  is  59  per  cent.,  which  is  equal  to  about  770  tons 
of  metallic  lead  taken  out  of  the  fumes  per  annum. 

14.031.  {Professor  Williamson.)  Is  there  zinc 
sometimes  ? — Not  in  our  ores.  A  portion  of  the  lead 
produced  from  the  fume  is  sold  as  hard  lead,  as  it 
contains  a  small  quantity  of  antimony  and  a  trace  of 
arsenic.  With  regard  to  the  damage  done  to  a  man's 
health  in  lead  work's,  I  am  afraid  that  in  the  case  of 
any  man  who  has  worked  all  his  life  in  lead  works 
constantly,  if  his  constitution  was  such  as  that  lead 
would  easily  attack  it,  he  would  suffer  infallibly  to  a 
certain  extent.  However  good  the  condensation  is, 
there  is  always  a  certain  amount  of  lead  dust  which 
may  affect  a  man.  I  have  sometimes  seen  men's  hands 
and  arms  affected.  Some  men  may  work  all  their 
lives  amidst  a  large  quantity  of  fume  and  not  suffer, 
and  other  men  who  have  not  gone  amongst  fumes  at 
all,  but  have  only  lifted  the  lead  pigs,  I  have  known 
to  be  slightly  affected.  Our  I'ule  ie,  if  we  have  a  man 
whose  constitution  does  not  seem  able  to  bear  it,  to 
get  rid  of  him  at  once.  I  am  afraid  that  any  man 
that  works  in  a  lead  manufactory,  if  iiis  constitution 
is  susceptible  of  lead  poisoning,  will  eventually  suffer. 

14.032.  {Mr.  Wilbraham  Egcrton.)  Is  it  a  nervous 
affection  of  the  hands  with  which  the  men  are 
afflicted  ? — It  produces  something  similar  to  paralysis, 
stiff  joints.  We  lost  last  week  a  man  who  had  been 
54  years  in  our  employ  ;  he  was  68  years  of  age,  and 
he  had  worked  amongst  lead  half  his  life,  and  never 
suffered  ;  but  we  have  had  men  who  in  a  month  have 
shown  lead  working  did  not  agree  with  them  ;  others 
go  on  for  years  and  show  no  signs  of  its  disagreeing. 

14.033.  {  Chairman.)  The  death  of  the  man  whom 
yon  have  mentioned  at  the  age  of  68  was  not  in  any 
way  due  to  the  lead  ? — No  ;  it  was  due  to  drink 
entirely. 

14.034.  (  Viscount  Midlcton.)  Have  you  any  dilfi- 
culty  in  obtaining  men  ?- 


Mr. 
N.  C.  Cookson. 

3  Nov.  1877. 


-Not  the  slightest. 


The  witness  withdrew. 
4  A  2 
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  14,035.  (Chairman.)  You  are  connected  with  the 

8  Nov.  1877.    manufacture  and  smelting  of  lead  ? — I  have  been, 
'        but  I  have  nothing  to  do  with  it  at  present. 

14.036.  Where  were  your  works  situated  ? — I  have 
had  tlie  management  of  works  both  in  Cornwall  and 
in  London  for  the  desilvei'ization  of  lead,  and  also 
in  France,  Germany,  and  Spain. 

14.037.  I  suppose  in  those  various  regions  you  have 
seen  various  processes  adopted  ? — Yes.  I  have  seen 
a  great  number.  I  have  seen  smelting  by  the  rever- 
beratory  furnace,  and  by  the  blast  furnace  also. 

14.038.  Did  you  hear  the  evidence  of  the  last 
witness  ? — I  did. 

14.039.  Do  you  agree  with  him  in  what  he  stated, 
in  reference  to  the  different  results  of  the  two  pro- 
cesses which  he  described  ? — Generally  I  do,  but  I 
think  my  experience  has  been  of  rather  a  different 
class  of  ores ;  he  has  evidently  been  accustomed  to 
the  rich  north  country  ores,  in  which  the  impurity  is 
limestone,  and  I  have  chiefly  been  accustomed  to  lead 
ores  containing  silver,  in  which  the  impurity  is  quartz, 
and  various  sulphides,  such  as  sulphide  of  zinc  and 
sulphide  of  iron. 

14.040.  Do  you  agree  with  Mr.  Cookson  in  thinking 
that  the  processes  which  are  supposed  to  be  necessary, 
and  are  adopted  in  Cornwall  and  in  Wales,  lead  to 
the  escape  of  a  larger  amount  of  noxious  fumes  than 
those  which  are  used  on  the  banks  of  the  Tyue  ? — 
Perhaps  a  somewhat  larger  amount,  inasmuch  as  the 
facilities  for  condensation  are  less,  but  long  flues  are 
now  employed  in  all  lead  works  of  any  size  that  I  am 
acfiuainted  with  in  the  kingdom. 

14.041.  In  all  your  various  experience  have  you 
known  any  damage  being  done  to  the  neighbouring 
lands  by  either  the  fumes  or  the  sulphurous  acid 
escaping  ? — Not  in  the  case  of  any  works  with  which 
I  have  been  personally  connected.  I  have  seen  in 
early  spring  the  leaves  of  trees  in  the  immediate 
neighbourhood  of  works  with  globules  of  water 
standing  on  them,  which  leave  a  black  mark  from 
the  sulphurous  acid  condensed  in  the  dew. 

14.042.  Would  the  vegetation  and  those  trees  be 
entirely  destroyed  ? — No,  but  the  leaves  would  become 
pock-marked  with  black  spots. 

14.043.  How  far  would  those  effects  extend  ? — Not 
a  very  great  distance.  I  apprehend  that  the  amount 
of  sulphurous  acid  which  is  evolved  from  lead  works 
is  generally  not  very  large,  because  there  are  few  lead 
works  that  smelt  a  very  enormous  quantity  of  lead, 
but  there  are  many  lead  works  which  smelt  some 
300  tons  a  month. 

14.044.  Have  you  seen  any  bad  consequences 
arising  from  lead  fumes,  as  distinguished  from  sul- 
phurous acid  ? — Not  at  all,  except  at  works  where 
the  draught  is  bad ;  the  men  become  paralysed,  their 
gums  become  black  at  first,  that  is  the  first  sympton, 
and  afterwards  they  get  lead  colic,  and  if  that  is 
continued,  they  get  paralysis. 

14.045.  Have  you  known  those  results  to  occur  ? — 
Yes,  frequently. 

14.046.  Did  they  arise  from  mismanagement  or 
from  accident  ? — Generally  ;  they  occurred  in  the  case 
of  men  who  had  worked  for  a  long  time  in  the  re- 
fining furnaces. 

14.047.  How  did  they  arise  in  the  first  instance  ? — 
From  having  inhaled  a  certain  amount  of  lead  fumes 
for  a  great  number  of  years. 

14.048.  Is  it  the  necessary  result,  do  you  think,  of 
a  long  continuance  in  that  employment  ? — I  think  the 
men  are  liable  to  it ;  but  I  should  say  that  with  good 
draughts,  works  being  well  ventilated  as  they  are  now, 
it  is  much  less  common  than  it  was.  When  I  first 
became  interested  in  lead  works,  less  attention  was  paid 
to  the  health  and  comfort  of  the  workmen  than  is  the 
case  now. 

14.049.  Even  now,  with  the  gi-eat  care  which  ia 
exercised  in  the  management  of  these  works,  are  there 
any  ill  eff"ects  which  injure  the  health  of  the  men  ?  - 
Occasionally   the    refiners   suffer   a    little.  They 


Phillips  examined. 

generally  take  soluble  sulphates  ;  these  convert  the 
lead  into  sulphate. 

14.050.  Do  you  think  that  the  evil  effects  are  con- 
fined to  those  who  are  actually  engaged  in  the 
manufacture  ? — I  think  so.  I  never  heard  of  any 
case  outside.  It  occurs  in  the  case  of  men  employed 
at  certain  work  in  the  manufactory. 

14.051.  Do  you  say  that  the  effects  of  sulphurous 
acid  upon  vegetation  are  not  very  considerable,  and  do 
not  extend  very  far? — No.  The  lead  works  with 
which  I  have  been  acquainted  have  been  almost  all  in 
rather  barren  districts,  and  I  have  never  seen  any 
attempt  made  to  prevent  the  sulphurous  acid  injuring 
the  vegetation. 

14.052.  To  what  are  the  improvements  in  the 
management  of  works,  which  have  had  so  good  an 
effect,  been  due  ? — They  have  been  due  to  better 
draughts,  and  to  hoods  having  being  put  over  all 
places  where  there  was  an  escape  of  lead  fumes,  in 
order  to  conduct  them  directly  into  the  chimney. 

14.053.  Were  they  put  there  for  the  purpose  of 
securing  an  improvement  in  the  health  of  the  work- 
men ? — Yes ;  and,  generally,  the  furnaces  are  improved 
in  foi-m. 

14.054.  That  has  been  done  by  the  voluntary  action 
of  the  manufacturers,  has  it? — Yes. 

14.055.  Are  there  still  works  carried  on  according 
to  the  old  and  more  noxious  system  ? — No ;  none.  I 
know  those  works  in  the  West  of  England  better  than 
any  others. 

14.056.  In  other  works  we  find  that  these  improve- 
ments exist  in  very  various  degrees,  some  including 
the  latest  improvements,  and  others  hanging  very 
much  in  the  rear.  Do  not  you  suppose  that  the  same 
remedies  might  be  applied  in  those  cases  ? — My 
impression  is  that  as  far  as  the  condensation  of  lead, 
goes,  it  is  imperative  upon  all  who  would  work  at  a 
profit  to  condense  every  possible  particle  of  lead  fume. 

14.057.  Then  you  are  of  opinion  that  the  more  they 
consult  their  own  interests,  the  more  they  consult  the 
interests  of  their  workmen  ? — Yes ;  and  of  the  public 
generally. 

14.058.  In  what  way  do  you  think  the  interests  of 
the  public  generally  are  affected  by  the  improvements 
which  have  taken  place  ? — The  interest  of  the  public 
generally  is  affected  in  this  way, — that  there  is  less 
nuisance  from  the  escape  of  lead  fumes  than  there 
was  formerly  when  lead  smelting  was  a  business 
which  paid  without  any  particular  care  being  taken  ; 
formerly,  people  were  less  careful  than  they  are  at 
the  present  time  about  the  escape  of  small  quantities 
of  lead  fumes. 

14.059.  How  do  those  fumes  affect  the  public  ? — 
I  never  knew  them  to  affect  the  public,  otherwise  than 
as  a  disagreeable  smell. 

14.060.  Have  you  never  known  their  health  to  be 
affected  ? — No  ;  lead  fume  is  almost  entirely  sulphate 
of  lead. 

14.061.  By  the  time  it  reached  the  public  oxitside, 
you  think  it  would  be  so  diluted  as  to  be  not  very 
dangerous  to  health  ? — Yes,  and  as  I  say,  lead  works 
generally  are  not  situated  in  densely  populated 
districts. 

14.062.  But  there  are  some  in  towns,  are  there  not? 
— Those  that  I  know  in  towns  are  desilverizing 
works ;  that  is,  works  for  the  separation  of  the  silver 
from  lead  by  the  Pattinson  process. 

14.063.  Are  there  no  noxious  escapes  from  those 
works  ? — Very  much  less  than  from  smelting  works. 
There  is  some  small  amount  in  the  reduction  of  the 
litharge  from  the  refining  furnaces. 

14.064.  Do  the  people  living  nearest  to  those 
works  ever  complain  ? — I  have  never  heard  them,  and 
I  have  managed  works  in  London  for  two  years  at 
Millwall. 

14.065.  Do  you  agree  with  the  last  witness  Avith 
regard  to  the  impracticability  of  condensing  sulphurous 
acid  ? — I  kuow  of  no  method  by  which  it  can  be  done. 
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Some  portion  might  be  condensed,  but  I  have  never 
heard  of  any  complaint  about  sulphurous  acid. 

14.066.  Do  you  see  any  objection  to  lead  works 
being  inspected  in  the  same  way  as  other  works  are, 
which,  in  the  necessary  course  of  trade,  emit  noxious 
vapours  ? — I  see  no  objection,  if  a  proper  standard  be 
fixed  upon. 

14.067.  Should  you  see  any  objection  to  what  has 
been  called  the  "  best  practicable  means  "  clause  being 
adopted  ?— Not  the  slightest. 

14.068.  (  Viscount  Midleton.)  Am  I  to  understand 
you  to  suggest  that  it  would  be  impossible  under  any 
circumstances  to  render  the  trade  of  smelting  abso- 
lutely innocuous  ? — I  think  it  would  be  difficult.  I 
know  of  no  method,  and  I  do  not  think  it  is  possible. 

14.069.  Do  you  agree  with  the  last  witness,  with 
reference  to  the  possibility  of  intercepting  the  lead 
fumes,  and  as  to  the  impossibility  of  intercepting 
satisfactorily  the  sulphurous  acid  ? — Yes. 

14.070.  Do  you  object  to  inspection  ? — No,  not  in 
the  slightest  degree  ;  I  see  no  objection  to  it. 

14.071.  Do  you  also  agree  with  the  last  witness  as 
to  the  greater  number  of  works  which  have  adopted 
the  best  practicable  means  of  preventing  their  works 
being  a  nuisance  ? — I  think  their  own  intei'est  guides 
them  to  do  so. 

14.072.  Do  you  consider  that  the  trade  has  now 
reached  the  highest  limit  in  that  respect  which  is 
])racticable  ? — At  the  present  time  ;  but  no  doubt  like 
all  other  things,  it  will  go  on  improving. 

14.073.  Do  you  see  any  prospect  of  a  demand  for 
sulphide  of  iron  springing  up,  sufficiently  to  make  it 
a  profitable  article  of  commerce  ? — I  do  not.  Sulphide 
of  iron  is  produced  in  the  Cornish  furnaces  at  the 
present  time  to  a  certain  extent,  and  the  last  portions 
of  the  lead  sulphides  are  reduced  by  scrap  iron  ;  but 
if  the  whole  of  the  lead  of  Great  Britain,  whicli 
amounts  to  something  like  80,003  tons  a  year,  were 
smelted  by  the  old  French  process  it  would  make  such 
an  enormous  quantity  of  sulphide  of  iron,  that  it 
would  be  utterly  useless. 

14.074.  (Earl  Percy.)  Do  you  regard  the  amount 
of  lead  fumes  which  escape,  as  distinguished  from 
sulphurous  acid  fumes,  as  innocuous  ? — I  think  the 
amount  which  is  allowed  to  escape  is  so  small  as  to 
produce  no  practical  effect. 

14.075.  We  have  the  evidence  of  a  tenant  farmer, 
who  had  some  land  near  some  lead  works,  and  he 
appeared  to  think  that  he  suffered  very  severely  ? — The 
tenant  farmers  generally  consider  themselves  the 
natural  enemies  of  all  works. 

14.076.  You  think  it  is  entirely  a  matter  of  pre- 
judice on  their  part  with  refei'ence  to  lead  works  ? — ^ 
I  think  so. 

14.077.  {Mr.  Stevenson.)  Does  the  quantity  of 
lead  which  is  recovered  in  the  flues  bear  a  very 
large  proportion  to  the  total  product  of  lead  in  lead 
smelting  works  ? — I  know  of  one  case  in  which  it 
was  the  whole  ;  they  got  none  but  that  which  was  got 
out  of  the  flue.  That  was  a  case  of  smelting  some  old 
Roman  slags.  They  put  up  very  long  flues,  and  I 
think  occasionally  got  a  trifle  out  of  their  blast 
furnace,  but  very  little  ;  all  the  rest  was  collected  in 
flues,  and  was  brought  back  and  smelted. 

14.078.  Was  that  a  profitable  operation  ? — Yes, 
the  man  made  about  7,000/.  out  of  it,  after  paying  for 
his  plant. 

14.079.  Even  in  ordinary  cases,  I  believe  the  pro- 
portion is  very  large  — It  is  large,  it  varies  from 
three  or  four  to  five  per  cent,  and  even  more  than 
that. 

14.080.  Which  the  manufacturer  could  not  afford 
to  lose  ? — It  would  be  impossible.  Lead  smelting 
is  an  unprofitable  business  ;  it  is  chiefly  carried  on 
by  people  who  work  up  their  metal  in  making  white 
and  red  lead,  so  that  they  may  get  particular  kinds 
of  lead,  and  may  know  the  exact  quality  that  they 
liave  to  deal  with,  than  with  a  view  to  making  any 
profit  by  smeltmg  alone. 

14.081.  You  mean  that  lead  manufacturers  go  into 
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the  smelting  operation  in  order  to  obtain  a  quality  of  Mr. 
lead  suitable  for  their  manufacture  ? — Yes.  J-  A.  Phillips 

14.082.  But  that  does  not  remove  the  necessity  for   

recovering  all  the  lead  they  purchase  in  the  ores  ? —  ^ 

It  does  not,  but  it  shows  that  if  that  be  the  only 
inducement  to  smelt  lead,  it  cannot  be  a  very  pro- 
fitable business,  and  consequently  that  it  is  necessary 
for  them  to  save  everything  that  is  available ;  they 
could  not  afford  to  lose  anything  they  could  recover. 

14.083.  Are  we  to  understand  that  the  profit  in 
lead  smelting  consists  in  recovering  the  smallest 
quantity  and  the  very  last  portion  of  the  fumes  — 
Yes. 

14.084.  {Chairman.)  Then  I  suppose  that  the 
profit  must  bear  some  relation  to  the  cost  at  which 
the  last  portion  of  the  fumes  is  recovered  ? — Yes. 
My  experience  has  been  that  long  flues  and  chambers 
are  the  only  means  of  collecting  the  last  portion  of 
the  fumes,  and  consequently  the  cost  is  mei'ely  the 
interest  of  the  money  which  is  necessary  in  the  first 
instance  for  building  these  long  flues,  which  are  not 
very  expensive. 

14.085.  That  is,  where  the  works  are  situated,  as 
they  generally  are,  in  poorly  inhabited  districts  ? — 
Yes. 

14.086.  Do  you  think  it  is  possible,  whatever  the 
process  pursued  is,  or  the  class  of  ores  that  arc 
operated  upon,  to  fix  a  limit  to  the  escape  of  the  lead 
fumes  ? — I  think  it  would  be  very  diflicult.  If  you 
have  to  smelt  ores  containing  zinc,  the  zinc  will  fly 
off",  and  carry  with  it  a  good  deal  of  lead,  and  it  is 
much  more  difficult  to  condense.  Then  again,  if  you 
smelt  by  the  reverberatory  furnace,  you  must  have 
a  good  natural  draught  ;  if  you  check  the  draught, 
you  kill  your  workmen  by  getting  fumes  into  the 
smelting  house,  and  you  also  work  much  less  econo- 
mically ;  in  the  case  of  the  blast  furnace,  you  can 
with  some  oi'es  do  so  much  better,  because,  as  Mr. 
Cookson  explained,  in  the  case  of  the  blast  furnace, 
you  have  an  artificial  blast,  and  all  you  want  in  the 
way  of  draught  is  sufficient  to  take  away  the  fumes  as 
fast  as  they  are  made  ;  in  that  case  it  is  much  more 
easy.  I  believe  that  the  blast  furnace  could  some- 
times be  employed  with  a  less  loss  of  lead  in  fumes 
than  the  reverberatory  furnace. 

14.087.  But  the  reverberatory  furnace  could  not 
be  dispensed  with  altogether,  could  it,  in  lead  smelt- 
ing ? — It  would  be  difficult  to  do  that. 

14.088.  With  any  kind  of  ore  that  might  be  used  ? 
— It  could  not  be  dispensed  with  altogether. 

14.089.  Do  you  not  think  that  some  means  of 
assisting  the  draught  of  the  reverberatory  fur- 
nace might  be  used,  so  that  the  lead  in  the  flues 
might  be  acted  upon  ? — Means  have  been  tried,  con- 
densers, and  exhausting  pumps ;  but  the  sulphurous 
acid  which  would  be  condensed  would  destroy  the 
machinery  very  rapidly ;  and  secondly,  such  an 
enormous  mass  of  air  has  to  be  moved,  that  it  would 
require  a  very  great  deal  of  power  to  work  the 
inachinery,  and  the  coal  consumed  for  that  purpose 
would  bear  a  large  proportion  to  the  total  consumption 
of  fuel  in  the  manufactory  ;  besides  Avhich,  where 
your  draught  is  dependent  upon  artificial  means,  a 
break  down  might  occur.  You  would  thus  require 
to  have  it  in  duplicate,  which  would  be  very  expen- 
sive. 

14.090.  There  arc  very  simple  arrangements  of 
stenni  blasts  which  are  vei-y  extensively  applied  to 
assist  ventilation;  have  they  been  tried? — Yes,  I 
have  tried  both  steam  and  water  ;  but  I  have  found 
generally  speaking,  that  steam  or  water  afforded  no 
advantages,  water  and  steam  ai"e  about  equally 
efficient ;  water  is  soon  converted  into  steam  if  near 
furnaces.  As  in  the  case  of  the  distillation  of  hydro- 
carbons, when  steam  is  used  you  can  take  over  bodies 
which  are  not  volatile  at  that  temperature  without 
steam.  T  think  steam  in  the  case  of  lead  fumes 
rather  asKists  to  carry  them  off  than  otherwise.  I 
on  one  occasion  used  water,  but  I  found  a  better 
result  by  not  using  it. 

14.091.  It  would  depend,  would  it  not,  upon  the 
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Mr.  position  of  the  steam  blasts  with  reference  to  the 
J.  A.  Phillips,  flue? — We  placed  them  at  various  distances,  one 

  near  the  furnaces  and  another  60  yards  from  the  end 

3  Nov.  1877.  ^i^g  chimney,  &c.  If  you  had  flues  a  mile  long,  it 
would  be  impossible  almost  to  have  steam  jets  at  the 
end,  and  some  special  arrangement  would  require  to 
be  made  to  produce  steam. 

14.092.  I  apprehend  that  they  would  not  be  applied 
at  the  end,  but  in  all  cases  they  would  be  pretty 
nearly  in  proximity  to  the  furnaces  ? — That  I  have 
done  repeatedly,  and  it  has  been  done  by  many 
others,  but  the  results  have  not  been  generally  satis- 
factory. The  amount  of  sulphurous  acid  which  is 
condensed  at  that  temperature  is  not  great,  and 
water  does  not  take  it  up  to  any  very  large  extent ; 
sometimes  the  water  is  woi-ked  over  again,  on  ac- 
count of  the  frothy  nature  of  the  lead  fumes,  which 
will  not  settle ;  but,  after  all,  I  think  it  is  an 
exceedingly  minute  amount.  I  mean  the  total  quan- 
tity of  sulphurizing  acid  that  would  be  so  taken  up. 
I  think  scarcely  enough  to  make  any  appreciable 
difference. 

14.093.  You  think  that  the  quantity  would  be 
small  in  proportion  to  the  amount  of  sulphur  that 
might  escape  ? — Yes  ;  I  think  not  5  per  cent. 

14.094.  {Admiral  Hornby.)  If  you  heard  one  of 
the  tenant  farmers,  who  have  been  examined,  state 
that  having  tried  the  experiment  with  a  sheep,  which 
gradually  pined  away  from  feeding  on  grass  which 
was  exposed  to  these  fumes,  you  would  think  he  was 
mistaken,  would  you  not  ? — I  should  have  liked  to 
have  known  the  state  of  health  of  the  sheep  before- 
hand. 

14.095.  A  sheep  was  placed  in  a  field,  in  good 
health,  and  it  gradually  pined  away,  losing  weight, 
and  ultimately  died  ? — There  might  be  circumstances 
under  which,  if  the  lead  was  deposited  in  large  quan- 
tities, a  sheep  would  die  from  eating  the  grass,  but 
I  never  knew  of  such  a  case. 

14.096.  You  never  knew  of  lead  being  deposited 
in  such  a  way  and  in  such  a  quantity  as  to  give  rise 
to  a  complaint  being  made  ? — No.  I  have  known  a 
case  in  which  a  man  was  paid  a  sum  of  money  for  an 
old  horse,  which  he  said  had  died  from  the  effects  of 
lead  ;  but  I  think  the  money  was  paid  rather  for  the 
purpose  of  keeping  the  man  quiet  than  otherwise. 

14.097.  Are  we  to  understand  that  in  well  re- 
gulated Avorks,  Avhere  there  is  a  good  draught,  and 
everything  is  properly  done,  any  danger  of  the  work- 
men being  attacked  with  paralysis  or  suffering  from 
paralytic  affections  would  cease  ? — I  think  so. 

14.098.  Do  workmen,  as  a  rule,  in  well  conducted 
lead  works,  enjoy  the  same  amount  of  health  as  they 
do  in  most  other  works  ? — I  think  so. 

14.099.  {Professor  Williamson.')  Is  there  any 
process  by  which  the  smelters  of  lead  could,  in  most 
cases,  prevent  the  escape  of  the  fumes  from  sulphur  ? 
— I  do  not  know  of  any  process  by  which  it  could  be 
mitigated  to  an  appreciable  extent. 

14.100.  Then  I  presume  that  you  look  upon  the 
escape  of  sulphurous  acid  as  being  at  present  an  un- 
avoidable thing?— It  is,  I  think,  in  the  present  state 
of  things  unavoidable. 

14.101.  {Professor  Roscoe.)  Have  you  had  much 
experience  in  other  works  besides  lead  works.  The 
Commissioners  have  had  the  advantage  of  visiting 
copper  works,  both  wet  and  dry  ;  they  have  not, 
however,  visited  any  arsenic  works  ;  can  you  give  us 
any  information  with  reference  to  the  amount  of 
esca.pe  from  those  works  ? — There  is  scarcely  any ; 
it  is  almost  entirely  condensed  ;  arsenic  does  not  go 
far. 

14.102.  In  the  flues  at  the  Great  Consols  in  Devon- 
shire the  condensation  is  pretty  complete,  is  it  not  ? — 
It  is  very  good,  I  believe. 

14.103.  Then  so  far  as  arsenic  works  arc  con- 
cerned, do  you  think  that  inspection  would  be  an 
advantage  ? — I  do  not  know ;  there  would  be  no 
objection  to  it,  I  think. 

14.104.  In  the  case  of  copper  works,  what  is  your 
opinion  with  reference  to  the  question  of  inspecting 


copper  works,  taking  the  smelting  of  copper  first  ? — 
We  have  inspection  for  copper  works. 

14.105.  So  far  as  regards  the  hydrochloric  acid  in 
the  wet  process  ;  but  first  as  to  the  dry  process  in 
ordinary  copper  smelting,  what  do  you  say  ? — In 
copper  works,  at  the  present  time,  the  sulphur  is 
generally  utilized. 

14.106.  That  is  to  say,  in  some  of  the  works  ? — 
In  almost  all  of  them,  I  think. 

14.107.  Supposing  that  it  were  thought  advisable 
to  place  all  works  in  which  sulphuric  acid  was  manu- 
factured under  inspection,  then  of  course  the  whole 
of  the  copper  works  would  come  under  that  inspec- 
tion, would  they  not  ? — Yes. 

14.108.  From  your  knowledge  could  you  give  the 
Commissioners  any  information  as  to  whether  it  is 
possible  to  insist  upon  a  minimum  escape  in  the  case 
of  such  Avorks  as  exist  in  which  there  is  an  outlet 
from  the  sulphuric  acid  chamber  ? — I  am  not  in  a 
position  to  say. 

14.109.  With  regard  to  wet  copper  works,  you  are 
under  inspection,  so  far  as  the  hydrochloric  acid 
portion  is  concerned  ? — Yes. 

14.110.  But  you  are  not  under  inspection  with 
reference  to  any  other  portion  of  your  works  ? — 
No. 

14.111.  Do  you  think  it  would  be  advantageous  to 
the  public  that  the  inspection  which  at  the  present 
time  is  simply  carried  on  with  reference  to  the  hydro- 
chloric acid  should  be  carried  out  more  generally  in 
regard  to  your  other  processes  ? — I  do  not  see  in  what 
way  our  other  processes  affect  the  public. 

14.1 12.  For  instance,  in  the  smelting  of  the  copper  ? 
— We  do  not  smelt  at  the  extraction  works ;  only  a 
fcAv  of  them  smelt. 

14.113.  You  do  not  send  any  sulphurous  acid  up 
your  chimney? — Yes;  we  do,  send  a  certain  amount 
from  the  oxidation  of  the  little  sulphur  that  remains 
in  the  ore,  which  is  about  2  or  3  per  cent. ;  a  little 
sulphurous  acid  is  produced  from  that. 

14.114.  In  your  precipitate,  as  I  understand? — 
No.  In  the  case  of  the  burnt  ore,  very  little  goes 
out.  We  always  find,  in  testing  the  chimneys,  that 
we  have  some  sulphurous  acid ;  the  chlorine  converts 
some  of  the  sulphurous  acid  into  sulphuric. 

14.115.  Is  not  a  large  quantity  of  copper  precipi- 
tate introduced  into  this  country  directly  from  Spain  ? 
— Yes, 

14.116.  Do  you  woi"k  that? — No;  but  I  am  con- 
sulting engineer  to  one  of  the  largest  Spanish  com- 
panies that  introduce  it.    I  go  to  Spain  tAvice  a  year. 

14.117.  Can  you  tell  us  the  per-centage  of  sulphur 
that  that  contains  ? — It  contains  a  very  small  quan- 
tity, not  more  than  5  per  cent.,  and  that  is  in  the 
form  of  sulphate. 

14.118.  As  I  understand,  you  do  not  think  that 
the  inspection  of  the  other  portion  of  your  works 
would  be  an  advantage  to  the  public  ? — I  think  it 
would  be  of  no  advantage  to  the  public,  but  it  would 
be  no  disadvantage  to  us. 

14.119.  If  it  was  thought  fit  to  have  yearly  returns 
made  of  the  amount  of  sulphurous  acid  going  up  your 
chimneys,  you  would  not  object  to  it,  I  suppose  ? — 
No. 

14.120.  Nor  to  the  publication  of  your  name  in  the 
inspector's  report  ? — No,  I  think  not. 

14.121.  {Mr.  Wilbraham  Egerton.)  Do  you  know 
what  ores  Messrs.  Walker  use  in  Flintshire  ? — No ; 
but  I  know  that  they  have  a  long  flue  there. 

14.122.  Evidence  has  been  given  before  the  Com- 
mission to  the  effect  that  although  they  have  a  very 
long  chimney,  yet  that  the  fumes  unquestionably  fall 
upon  the  grass,  and  leave  a  slimy  deposit  ;  and  it  has 
been  stated  that  injury  has  been  done  to  vegetation, 
and  the  animals  feeding  upon  it.  Does  that  arise,  do 
you  think,  in  consequence  either  of  the  quantity  of 
lead  smoke  or  of  any  unusual  quality  in  the  ore  ? — 
Not  from  any  unusual  quality  in  the  ore,  but  the 
flue  might  possibly  have  been  insufficiently  long, 

14.123.  Am  I  to  understand  you  to  state  that, 
under  no  circumstances,  in  properly  conducted  works 
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could  any  fumes  go  up  the  chimney  so  as  to  injure 
vegetation  ? — I  never  knew  an  instance  ;  that  is  all 
I  can  say. 

14.124.  Have  the  works  with  which  you  have 
been  connected  been  on  as  large  a  scale  as  Messrs. 
Walker's  ? — I  do  not  suppose  they  have.  I  believe 
Messrs.  Walker's  works  are  very  large. 

14.125.  It  is  the  case,  probably  that  very  large 
works  may  do  damage  ;  whereas  small  works  would 
not  ? — Very  large  works  would  require  very  large 
flues,  and  a  given  area  would  deposit  a  given  amount ; 


with  double  the  area,  twice  the  amount  would  be 
arrested. 

14.126.  Do  you  think  that  the  escape  of  all  noxious 
fumes  from  lead  should  be  prevented  ? — Yes,  no 
doubt ;  but  I  think  that  in  the  case  of  lead  works 
the  proprietors  would  be  more  anxious  to  prevent 
an  escape  than  in  almost  any  other  case,  because  it  is 
an  escape  by  which  they  lose  money. 

14.127.  Do  you  think,  on  the  other  hand,  that  it  is 
equally  impossible  to  intercept  the  sulphurous  acid  ? 
— I  think  that  that  is  utterly  impossible. 


Mr. 
J.  A.  Phillips. 

3  Nov.  1877. 


The  witness  withdrew. 


Dr.  Theodore  Merz  examined. 


Dr.  T.  Merz, 


14.128.  {Chairman).  Where  do  you  carry  on  any 
works  ? — I  am  connected  with  the  Tharsis  Sulphur 
and  Copper  Company,  Limited. 

14.129.  Where  are  those  works  carried  on  ? — They 
carry  on  Avorks  near  Newcastle,  and  near  Birming- 
haiu  and  Cardiff,  also  in  Widnes  and  in  Glasgow. 

14.130.  What  is  the  character  of  those  works? — 
They  are  works  for  extracting  copper  by  the  wet 
process. 

14.131.  {Professor  Roscoe.)  Evidence  has  been 
given  by  many  witnesses  with  reference  to  the  dry 
copper  process,  but  we  have  not  had  any  evidence 
specially  about  the  wet  copper  process;  with  that 
process  you  are  familiar  ? — Yes,  I  am. 

14.132.  Is  it  your  opinion  that  the  extraction  of 
copper  by  the  wet  process  can.be  conducted  Avithout 
causing  any  great  amount  of  nuisance  to  the  neigh- 
bourhood in  Avhich  it  is  carried  on  ? — I  think  it  can. 

14.133.  Are  you  of  opinion  that  it  can  be  done  as 
a  rule,  or  is  there  a  good  deal  to  be  desired  in  that 
respect  ? — I  think  the  works  have  been  improving  of 
late  years,  but  I  believe  that  in  former  years,  five  or 
ten  years  ago,  when  the  works  were  first  started, 
they  were  a  som-ce  of  nuisance. 

14.134.  Will  you  be  good  enough  to  point  out  to 
the  Commission  in  what  respect  you  think  that  the 
works  have  been  a  source  of  nuisance,  and  in  Avhat 
direction  improvements  have  taken  place  ? — I  believe 
that  if  works  are  not  carried  on  Avith  care  and 
attention,  and  the  apparatus  is  not  in  very  good 
order,  there  is  a  considerable  evolution  of  both  sul- 
phuric and  sulphurous  acid  gases,  and  also  of 
chlorine  and  hydrochloric  acid  ;  but  I  believe  that 
of  late  improvements  have  been  made  to  such  an 
extent  that  any  great  evolution  of  those  gases,  or  the 
loss  of  those  gases,  can  be  prevented. 

14.135.  With  reference  to  the  tAvo  latter  gases,  the 
chlorine  and  the  hydrochloric  acid,  your  works  are 
now  under  inspection,  are  they  not  ? — Yes,  they  are. 

14.136.  Do  you  consider  that  their  inspection  has 
been  favourable  to  the  diminution  of  the  nuisance  ? — 
Yes,  I  certainly  think  it  has. 

14.137.  Do  you  think  that  that  inspection  is  noAv 
of  a  sutficiently  rigid  character  as  to  be  a  sufficient 
guarantee  that  the  improvements  with  reference  to 
the  hydrochloric  acid  and  the  chlorine  are  practically 
carried  out  as  well  as  they  can  be  — I  think  that  the 
inspection  has  the  effect  of  putting  great  pressure 
upon  the  works,  and  that  the  management  is  carried 
on  much  more  carefully.  Of  course  it  takes  a  con- 
siderable time  to  improve  the  apparatus  in  every 
respect  and  make  it  perfect  ;  but  I  think  that  at  present 
there  is  not  much  nuisance  committed  in  that  respect 
by  the  Avorks,  as  far  as  the  hydrochloric  acid  and 
chlorine  are  concerned. 

14.138.  Then  Avith  reference  to  the  sulphuric  and 
sulphurous  acids  given  out,  will  you  tell  us  at  what 
stage  of  the  process  those  gases  are  given  out  ? — To 
a  certain  extent  those  gases  are  emitted  in  the  cal- 
cining process;  calcining  the  burnt  ores  with  salt, 
especially  if  they  contain  a  large  quantity  of  sulphur, 
Avhich  some  do,  and  if  the  condensation  is  imperfect. 

14.139.  Then  1  understand  that  the  liydrochloric 
acid  and  the  chlorine  may  be  condensed,  and  yet  a 
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considerable  portion  of  the  sulphurous  acid  may  pass 
the  condensers  and  get  into  the  chimney  ? — Quite  so. 

14.140.  And  at  the  present  time  it  forms  no  part  of 
the  inspector's  duty  to  check  those  escapes 't — No. 

14.141.  Is  it  advisable,  in  your  opinion,  that  the 
system  of  inspection  with  reference  to  this  point 
should  be  enlarged? — I  think  it  could  be  done,  without 
seriously  obstructing  the  AVorks. 

14.142.  Do  you  think  that  the  inspector  Avould  be 
able  to  suggest  any  means  by  Avhich  the  sulphurous 
acid  that  Avas  allowed  to  escape  might  be  dealt  with 
and  condensed  ? — I  think  he  Avould. 

14.143.  Is  there  any  other  portion  of  the  process 
in  Avhich  sulphurous  acid  escapes  ? — There  is  an 
escape  of  sulphuric,  or  sulphurous  acid  gases  in 
smelting  the  precipitated  copper. 

14.144.  Do  you  agree  Avith  the  former  Avituess, 
Avho  stated  that  precipitated  copper  contains,  as  a  rule, 
only  about  2  per  cent,  of  sulphur  ? — Some  precipitates 
contain  less  than  that  I  think,  and  some  contain  A^ery 
much  more — not  precipitates  made  by  the  wet  process, 
as  it  is  carried  on  in  this  country — that  is  to  say, 
they  should  not  ;  there  may  be  Avorks  Avhich  make 
precipitate  by  the  Avet  process,  or  the  salt  process, 
which  precipitate  Avill  contain  a  large  quantity  of  salts 
or  sulphates. 

14.145.  Then  in  point  of  fact  the  wet  copper  AVorks 
are  not  only  carrying  on  a  pi'ocess  which  is  properly 
designated  by  that  name,  but  the  wet  copper  Avorks 
are  actually  carrying  on  a  process  in  copper  smelting  ? 
— They  are.  Some  of  the  Avorks  I  am  connected 
with  are. 

14.146.  If  the  ordinary  copper  smelting  should  be 
placed  under  inspection,  then  it  Avould  be  proper,  I 
suppose,  to  place  in  the  same  way  the  Avhole  of  your 
jirocesses  under  inspection  ? — Certainly. 

14.147.  Then  do  you  think  that  if  the  Avhole  of  the 
dry  copper  Avorks  and  the  wet  copper  Avorks  were 
placed  completely  under  inspection  with  reference  to 
all  their  processes,  the  inspector  would  be  able  to 
suggest  any  means  by  Avhich  the  sulphurous  acid 
should  be,  to  a  certain  extent,  condensed  ? — So  far  as 
the  roasting  process  is  concerned,  and  so  far  as  the 
smelting  of  precipitates  is  concerned,  I  certainly  think 
that  there  would  be  serious  difficulty  in  enforcing  any 
rigid  laws. 

14.148.  So  far  as  the  roasting  of  the  ore  is  con- 
cerned, would  it  in  j''Our  opinion  lie  a  hardship,  or 
more  than  that,  upon  copper  smelters,  if  a  rigid 
process  of  condensation  Avere  to  be  applied  ? — Not  so 
far  as  roasting  burnt  ore  Avith  salt  is  concerned. 

14.149.  But  looking  at  the  matter  in  a  wider  point 
of  view,  do  you  think  it  Avould  be  a  hardship  that  the 
condensing  process  should  be  applied  to  the  roasting 
process  generally  ? — T  am  not  sufficiently  acquainted 
with  the  amount  of  roasting  that  is  carried  on  in  the 
old  copper  smelting  process,  of  ores  which  contain 
the  higher  per-centages  of  sulphur,  and  I  cannot  say 
to  Avhat  extent  the  process  of  condensation  is  appli- 
cable. I  know  that  in  the  so  called  extracting  works 
where  the  cojiper  is  washed  out,  and  where  the 
roasting  takes  place,  that  this  is  done  to  make  the 
copper  soluble  ;  but,  whether  in  otlier  works  this 
process  can  be  carried  on  without  the  emission  ot 
sulphurous  acid  or  of  sulphuric  acid  gas  to  any  extent, 
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■  am  not  prepared  to  say  ;  I  have  had  no  practical 

experience  of  that. 

14,150.  The  Commissioners  have  seen  several 
processes  in  Swansea,  one  at  Messrs.  Lambert's  and 
another  at  the  Hafod  Works,  in  which  condensation 
was  carried  on  ;  on  the  other  hand,  we  understand 
that  there  are  chemical  works  in  which  no  condensa- 
tion occurs  ;  and  the  question  is,  whether  it  would 
be  possible  to  insist  upon  such  an  amount  of  con  - 
densation being  carried  on  in  all  works  as  is  carried 
on  practically  in  the  two  which  I  have  mentioned  ? — 
I  really  do  not  know,  but  I  believe  that  condensation 
would  1)0  attended  with  a  great  deal  of  expense. 

1'4,151.  Is  there  any  other  remark  that  you  wish 
to  make  on  the  subject  of  your  process? — Only  that 
so  far  as  the  extracting  of  the  burnt  ore  by  the  salt 
process,  and  smelting  the  ^precipitate  made  thereby 
is  concerned,  I  think  that  those  processes  could  be 
carried  on  without  any  great  amount  of  nuisance,  and 
that  inspection  of  the  works  where  those  processes 
are  carried  on  would  be  practicable  ;  but,  so  far  as 
smelting  the  precipitated  copper  is  concerned, 
especially  the  copper  precipitate  made  by  the  old 
cementation  process  and  not  by  the  salt  process,  I 
do  not  think  that  the  same  inspection  Avould  be 
practical  just  at  present. 

14.152.  {Profcssoj-  JVilliamsoti.)  I  presume  that 
your  experience  of  roasting  ores  applies  chiefly  to  the 
ores  which  contain  only  two  or  three  per  cent  of 
copper  ? — Yes,  or  similar  ores. 

14.153.  You  have  stated  that,  in  some  cases,  there 
is  a  good  deal  of  sulphur  left  in  the  ore  when  you 
subject  it  to  your  treatment? — Yes. 

14.154.  Most  of  the  ore  comes  to  you,  does  it  not, 
as  blue-billy  or  purple  ore,  and  I  presume  you  work 
upon  the  pyrites  which  has  been  in  the  hands  of  the 
alkali  makers  ;  you  sell  them  the  sulphur,  and  they 
send  you  tlie  residue  of  the  blue-billy  ? — No ;  they 
do  not  call  it  blue-billy  then,  they  call  it  blue-billy 
after  it  has  passed  through  our  process. 

14.155.  Then  what  is  the  excess  of  sulphur  due  to, 
is  it  due  to  the  fact  that  they  have  not  used  all  the 
sulphur  that  you  have  sold  to  them  ? — Yes. 

14.156.  If  that  is  so,  if  they  do  not  use  all  the 
sulphur,  or  the  worst  part  of  it,  and  send  it  back  to 
you,  would  it  not  be  practicable  for  you  to  say,  you 
may  take  all  the  sulphur,  or  you  must  take  all  of  it 
within  a  certain  margin  ? — Yes. 

14.157.  Might  not  the  law  require  that  that  par- 
ticular evil  which  you  have  mentioned,  namely,  tlie 
emission  of  sulphurous  vapours,  should  be  dealt  Avith 
in  that  way  ? — I  think  that  it  would  be  a  very  good 
measure,  and  it  would  be  to  the  advantage  of  the 
sulphuric  acid  makers. 

14.158.  With  regard  to  the  condensation  of  the 
chlorine  during  the  roasting  process,  liow  do  you 
condense  it ;  the  hydrochloric  acid  is  condensed  by 
water  in  a  scrubber ;  how  do  you  condense  the 
chlorine  ? — There  is  always  an  emission  of  sulphurous 
gas  from  the  furnaces  in  the  beginning  of  the  roast- 
ing process ;  but  there  is  an  emission  of  chlorine 
from  the  other  furnaces,  which,  together  with  water, 
should  condense  it. 

14.159.  Do  you  find  that  as  a  rule  the  sulphurous 
acid  is  in  a  sufficient  quantity  to  convert  it  ? — Yes. 
There  are  methods  of  making  the  condensation  more 
perfect  if  that  was  not  so. 

14.160.  For  that  purpose  you  need  a  little  sul- 
phurous acid  in  your  gases,  do  you  not  ? — Yes,  we 
require  a  little. 

14.161.  What  per-centage  of  salt  do  you  put  in  ? — 
From  18  to  20  per  cent. 

14.162.  Which  is  greatly  in  excess,  is  it  not,  of 
that  which  is  needed,  or  that  ought  to  be  there  ? — 
Quite  so. 

14.163.  {Professor  Abel.)  Does  not  the  chief 
difficulty  in  the  condensation  of  sulphurous  acid  in 
certain  copper  smelting  furnaces  arise  from  the  high 


temperature  of  the  gases  with  reference  to  the  furnace  ? 
I  suppose  that  is  the  difficulty. 

14.164.  And  one  which  it  is  very  difficult  to  devise 
any  means  of  counteracting  or  diminishing  ? — I 
suppose  it  is  a  very  difficult  thing  in  a  smelting 
furnace. 

14.165.  And  also  in  certain  calcining  processes? — 
I  am  told  that  it  is  so,  but  I  have  had  no  practical 
experience  of  processes  carried  on  at  that  tem- 
perature. 

14.166.  {Mr.  Stevenson.')  You  sell  the  sulphur  from 
the  copper  ore  to  chemical  manufacturers,  and  take 
back  the  cinders,  do  you  not  ? — Yes. 

14.167.  I  think  you  suggested  that  the  manu- 
facturers ought  to  be  liable  to  a  penalty  if  they  left 
too  much  sulphur  in  the  cinders  which  they  returned 
to  you  ? — Yes ;  it  woiild  be  to  their  advantage  if  there 
was  a  limit  fixed. 

14.168.  Could  you  not  in  your  contracts  require 
them  to  burn  down  the  ore  to  a  certain  per-centage 
of  sulphur,  without  bringing  in  the  operation  of  the 
law  to  protect  their  interest  and  yours  in  the  matter  ? 
— We  try  as  much  as  we  can  to  prevent  them  leaving 
more  sulphur  than  5  cent,  in  the  ore,  but  we  could 
not  attach  a  penalty  to  it. 

14.169.  Would  you  propose  that  the  chemical 
manufacturers  should  be  liable  to  a  penalty  for  leaving 
6  per  cent,  instead  of  5  per  cent,  in  the  ore  ? — I  do 
not  propose  that.  I  think  that  if  there  was  inspection 
it  might  be  beneficial  in  making  them  burn  their  ore 
better ;  it  would  gradually  work  in  that  direction, 
and  would  improve  the  burning  apparatus. 

14.170.  On  the  other  hand,  you  wish  that  some 
sulphur  should  be  left  in  the  cinders  ? — Yes. 

14.171.  Do  not  you  think  that  the  common  intei'cst 
of  the  manufacturers  and  yourselves  might  be  relied 
upon  to  obtain  that  result,  in  the  long  run  ? — It  has 
had  that  effect  so  far  as  this,  that  the  per-centage  of 
sulphur  has  gradually  decreased,  and  there  are  very 
few  burners  now  that  leave  very  much  more  than 
5  per  cent.  Formerly,  there  were  a  great  many  ;  but 
certainly  the  common  interest  of  the  parties  concerned 
has  had  the  eff^ect  of  reducing  the  per-centage. 

14.172.  In  the  case  in  which  you  receive  cinders 
with  more  sulphur  than  you  think  is  desirable,  you 
have,  I  suppose,  to  add  so  much  more  salt — No  ;  we 
do  not  alter  the  proportion  of  salt. 

14.173.  Does  it  compel  you  to  evolve  more  sul- 
phurous acid  ? — Certainly  it  does  that. 

14.174.  You  stated,  in  answer  to  Professof  Eoscoe, 
that  you  thought  the  inspector  might  iri'iprove  the 
condensation  of  the  sulphurous  acid  from  your  cal- 
cining furnaces  ;  Avill  you  explain  how  he  would  be 
able  to  that  ? — He  could  do  it  first  of  all  by  enforcing 
a  larger  amount  of  condensing  apparatus  simply; 
that  is  one  way.  Secondly,  he  could  advise  the 
use  of  a  solution  of  salts  of  iron,  which  has  the 
property  of  absorbing  both  the  sulphurous  acid  and 
the  chlorine. 

14.175.  Do  you  use  salts  of  iron  ? — We  have  been 
using  them  in  the  last  year.  The  condensing 
apparatus  was  imperfect,  and  the  amount  that  we 
condensed  was  not  satisfactory,  and  we  have  been 
using  them  with  very  great  satisfaction. 

14.176.  Then  you  think,  as  the  result  of  your 
experience,  that  a  limit  might  be  fixed  to  the  amount 
of  sulphurous  acid  as  Avell  as  of  muriatic  acid  at 
present  produced  ? — Yes,  I  should  think  so. 

14.177.  The  only  smelting  operations  Avhich  you 
conduct,  as  I  understand,  are  those  for  making 
metallic  copper  from  precipitates  ? — Yes. 

14.178.  Do  you  make  the  regulus  first? — No,  wc 
do  not  make  the  regulus. 

14.179.  Then  in  passing  through  your  finishing 
furnaces  the  copper  is  not  combined  with  sulphur  to 
any  extent  ? — No  ;  we  jjut  the  precipitate  into  the 
furnace  and  run  it  down.  We  melt  it  and  skim  off 
the  slag. 

14.180.  What  per-centage  of  sulpliur  docs  that 
thrown  down  precipitate  contain  ? — That  Ave  draw  off 
as  set  copper. 
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14.181.  In  making  metallic  copper  from  the  pre- 
cipitate, there  is  no  such  evolution  of  sulphurous 
acid,  as  in  the  ordinary  manufacture  of  copper,  is 
there  ? — Not  if  the  precipitate  is  pure. 

14.182.  What  are  the  impurities  which  are  con- 
tained in  the  precipitate  ? — To  a  great  extent  they 
are  oxides  of  iron,  and  there  are  also  sulphates  of 
iron. 

14.183.  The  sulphate  o(  iron  in  the  process  of 
calcination  becomes  decomposed  and  gives  off  sul- 
phurous acid,  does  it  not  ? — Yes  ;  but  that  is  not 
necessarily  so ;  the  sulphates  are  not  necessarily 
present  to  any  extent,  but  they  are  frequently 
present. 

14.184.  They  are  more  frequently  pi-esent,  I  sup- 
pose, in  the  precipitate  that  is  made  in  Spain  ? — Yes. 

14.185.  {Mr.  Wilbraham  Egerton.)  As  your  works 
are  situated  in  different  parts  of  England,  are  they 
also  grouped  with  other  works  of  a  different  character, 
or  are  they  isolated  ? — Tliey  are  in  the  neighbourhood 
of  other  works. 

14.186.  In  Birmingham,  are  they  near  any  other 
works  which  produce  noxious  vapours  ? — Yes,  they 
are  in  the  immediate  neighbourhood. 

14.187.  What  is  the  character  of  those  other 
works  ? — They  are  alkali  works. 

14.188.  Do  you  think  it  Avould  be  possible  to  group 
manufacturers  together,  in  the  districts  with  which 
you  are  acquainted,  in  different  parts  of  England, 
and  make  them  collectively  liable  for  any  damage 
that  might  be  done  V — I  have  not  considered  that 
question. 

14.189.  You  are  quite  willing,  as  I  understand,  to 
be  put  under  the  same  inspection  as  alkali  works  are 
now  under  ? — Yes,  so  far  as  the  calcining  process  is 
concerned. 

14.190.  That  is  to  say,  as  far  as  you  are  not  under 
inspection  at  present  ? — Yes. 

14.191.  Have  you  ever  Iiad  any  damages  to  pay  for 
injury  done  to  vegetation  ? — I  think  Ave  have,  but  in 
very  small  amounts,  and  in  trifling  instances. 

14.192.  In  respect  of  which  of  your  works? — I 
think  the  only  two  places  where  we  were  ever 
troubled,  were  near  Birmingham  and  near  New- 
castle. 

14.193.  In  those  instances,  was  the  damage  done 
in  the  immediate  vicinity  of  your  works,  where  there 
could  be  no  damage  done  except  by  you  ? — The 
damages  were  claimed  by  agriculturists  in  the  neigh- 
bourhood. 

14,191.  But  could  the  damage  have  been  done  by 
any  other  works  near  you,  or  did  you  admit  that  it 


was  done  by  your  works  ? — I  am  under  the  impression 
that  it  was  done  to  some  extent  by  our  works,  but 
whether  it  was  done  wholly  by  our  works  I  am  not 
sure.    I  do  not  think  it  "was. 

14.195.  Do  you  attribute  the  damage  that  was  done 
partly  to  alkali  works  near  to  yours  ?  — Yes,  and  to 
other  copper  works. 

14.196.  Did  you  pay  the  damages  claimed  ? — I 
suppose,  in  some  cases,  it  was  a  matter  of  division 
between  several. 

14.197.  Did  you  pay  the  damages  without  going  to 
law  ? — I  think  we  only  once  went  to  law,  that  is  to 
say,  not  the  company  I  am  connected  with  ;  but  our 
works  formerly  were  under  a  company  who  had  a 
lawsuit,  but  there  was  only  one,  and  I  know  that  that 
was  in  Birmingham  ;  that  was  when  the  works  be- 
longed to   another  company,  not    to  the  present 
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company. 

14,198. 
when  the 
Yes 


{  Chairman.')  Was  the  process  the  same 
works  were  under  the  other  company  ? — • 

that  amount  of 


but  it  was  not  conducted  with 
care  that  it  is  conducted  with  now. 

14.199.  {Mr.  Egerton.)  Since  the  works  have  been 
better  conducted,  have  you  not  had  any  damages  to 
pay  ? — No. 

14.200.  {Chairman.)  The  Commissioners  have  re- 
ceived evidence  to  the  effect  that  although  what  are 
properly  called  wet  copper  works  come  under  the  legis- 
lation of  the  Alkali  Acts,  the  whole  of  their  processes 
are  not  affected  by  that  legislation,  but  I  understand 
you  to  say  that  you  are  willing  that  the  whole  of  the 
processes  should  be  submitted  to  inspection  and 
bi'ought  under  the  operation  of  the  law  ? — Not  the 
process  of  smelting  cement  copper. 

14.201.  With  respect  to  that,  have  you  any  objec- 
tion to  inspection,  so  as  to  see  that,  in  that  particular 
process,  you  adopted  the  best  practicable  means  for 
preventing  any  nuisance  ? — I  have  no  objection  to 
it,  but  I  do  not  think  that  there  are  any  means  which 
would  absolutely  prevent  nuisance  in  every  case. 

14.202.  In  giving  your  evidence  are  you  expressing 
your  own  opinions  simply,  or  are  you  giving  effect  to 
the  opinions  which  are  entertained  by  your  company  ? 
— I  am  only  here  expressing  my  personal  opinions. 

14.203.  The  company  with  which  you  are  con- 
nected is  a  very  large  company,  carrying  on  very 
extensive  operations,  and  they  are  aware  I  presume 
tliat  you  are  attending  here  to-day  ? — Yes. 

14.204.  Was  the  evidence  which  you  proposed  to 
give  known  to  them  ? — Quite  so. 

14,205..  Therefore,  so  far  as  j  ou  are  aware,  it  would 
meet  with  their  approval  ? — Yes,  I  am  sure  it  would. 


The  witness  withdrew. 
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APPENDIX, 


(I.)  Letter  from  Mr.  Garnett 

{See  Question  2336). 

Liverpool,  54,  Castle  Street, 
5th  February  1877. 

My  Lords  aud  Gentlemen, 

I  BEG  to  be  allowed  to  correct  an  error  which 
occurred  in  the  course  of  my  examination  as  a  witness 
at  Liverpool.  In  reply  to  a  question  from  the  chair- 
man I  then  expressed  an  opinion  that,  under  the 
existing  law,  an  urban  sanitary  authority  could  not 
proceed  directly  against  persons  committing  nuisances 
out  of  the  district.  I  ought,  however,  to  have  re- 
collected that  jurisdiction  for  the  purpose  was  given 
by  the  Public  Health  Act  1875  (sees.  108  and  115). 

I  wish  to  add  that  on  referring  to  the  Mines  Regu- 
lation Act  (on  which  I  was  also  questioned)  I  find 
that  it  does  contain  a  clause  relieving  proprietors, 
under  certain  conditions,  from  the  penal  consequences 
of  neglect  by  their  workmen  of  the  rules  made  for  the 
special  protection  and  safety  of  the  latter ;  but  I 
would  submit  that  this  Act  is  less  in  point,  with 
regard  to  the  question  of  preventing  nuisances  to  the 
public  from  alkali  works,  than  the  Acts  for  the 
suppression  of  ordinary  smoke  nuisances,  under  which 
proprietors  of  manufixctories,  &c.  are  subjected  to 
penalties,  almost  invariably  incurred  (so  far  at  all 
events  as  relates  to  this  town)  through  the  neglect  of 
individual  workmen  ;  and  I  may  add  that  the  remedy 
would  be  much  less  efficacious  if  the  employers  were 
in  such  cases  exempt  from  liability.  In  illustration 
of  this  view,  I  would  refer  to  the  fact  of  the  Legisla- 
ture having  deemed  it  necessary  to  supplement  the 
previously  existing  obligation  on  the  part  o^f  railway 
companies  to  have  their  locomotive  engines  so  con- 
structed as  to  consume  the  smoke  by  passing  a  special 
enactment  (sec.  19  of  31  and  32  Vict.  c.  119)  making 
the  company  primarily  responsible  for  the  neglect  or 
default  of  their  servants  in  the  use  of  such  engines. 
I  have  the  honour  to  be 

My  Lords  and  Gentlemen, 

Your  most  Obedient  Servant, 
To  the  Chairman  and  other  P.  J.  Garnett. 

Members  of  the  Royal 
Commission  on  Noxious 
Vapours,  &c. 


(II.)  Statement  delivered  in  by 

Mr.  Spear  {See  question  3925). 

Noxious  vapours. 

There  are  in  the  three  districts  which  I  have  the 
honour  to  represent  10  alkali  and  two  copper-extract- 
ing works.  In  South  Shields  one  alkali  manufactory 
is  situated  in  the  heart  of  the  town,  another  in  a  less 
central  position  near  the  docks,  and  two  at  some 
distance  from  the  town  itself,  having  only  a  small 
population  around  them.  Both  Jarrow  and  Hebburn, 
and  more  especially  the  latter,  are  much  exposed 
to  the  gases  from  the  chemical  works;  but  at  Jarrow 
comparatively  little  has  been  doing  in  the  manufacture 
since  my  appointment  as  health  officer  there.  Besides 
these  works,  a  paper  mill,  in  which  the  ca.ustic  soda 
used  in  the  manufacture  of  paper  is  recovered,  in 
which  process  organic  fumes  are  given  off,  is  situated 
at  Jarrow.  There  are  other  large  manufacturing 
works,  in  which  much  coal  is  consumed,  in  the  several 
townships. 


Effect  of  vapours  from  manufactories  on  vegetation. 

The  branches  of  the  trees,  where  they  are  exposed 
to  the  action  of  the  fumes, — the  most  hurtful,  pro- 
bably, being  the  acid  gases  from  chemical  works,  and 
sulphurous  acid  from  coal-combustion, — are  stripped 
of  their  leaves  ;  they  wither,  the  bark  becomes  black, 
and  the  tree  in  time  dies.  In  this  condition  it  stands 
sometimes  for  years,  giving  the  country,  in  much 
exposed  situations,  the  appearance  of  almost  perpetual 
winter.  The  hedges  look  bare  and  brown,  and  the 
grass  loses  its  fresh  green  colour.  The  destructive 
action  appears  in  most  cases  to  go  on  gradually  and 
slowly;  although,  on  the  other  hand,  I  have  seen 
leaves  of  a  vine  destroyed  apparently  by  the  corrosive 
action  of  the  condensed  gas  as  it  has  fallen,  when  one 
slide  of  the  vinery  had  been  inadvertently  left  down 
for  a  single  night,  whilst  the  grapes  on  the  branch 
exposed  were  withered.  In  this  case,  however,  it 
should  be  said  that  the  escaping  gas  was  in  unusual 
quantity,  and  the  owner  of  the  factory  from  whence  it 
came  was  at  the  time  improving  his  works,  under  the 
instructions  of  the  alkali  inspector.  Trees  will  ap- 
parently live  in  protected  corners,  showing  that  the 
gas  is  distributed  by  the  wind  more  than  by  actual 
diffusion  in  the  atmosphere.  In  establishing  new 
works  regard  might  be  had  to  position  in  relation  to 
prevailing  winds. 

Effects  on  health.    General  effects. 

The  normal  constitution  of  the  atmosphere  is 
altered.  Acid  gases,  black  smoke,  and,  from  some 
works,  organic  vapours,  are  added  ;  whilst  oxygen  and 
ozone,  the  life-preserving  properties,  are  to  an  ap- 
preciable extent  removed.  Vegetation  and  foliage, 
themselves  important  aids  in  preservation  of  the 
purity  of  the  atmosphere  in  towns,  are  destroyed  ; 
and  the  sun's  rays,  so  important  in  the  preservation  of 
health,  and  especially  to  the  well-being,  the  growth, 
and  development  of  children,  are  in  some  degree 
obscured.  It  may  be  a  question  also  whether  the 
smoky  condition  of  the  atmosphere,  by  offering  a  less 
transparent  medium  for  the  transmission  of  the  sun's 
rays,  and  a  medium  by  which  heat,  therefore,  will  be 
more  readily  absorbed  and  diffused,  may  not  account 
for  that  generally  acknowledged  more  oppressive  heat 
of  the  atmosphere,  in  summer,  of  towns. 

These  conditions,  physiologists  would  suppose,  could 
not  but  affect  the  health  of  a  population.  But  unless 
some  specific  disease  resulted,  the  general  effect  might 
long  be  unnoticed,  and  then  most  difficult  to  prove. 
Even  medical  men,  practising  in  circumscribed  locali- 
ties, become  accustomed  to  certain  conditions  of  health, 
and  certain  types  of  disease,  and  may  see  nothing 
unusual,  whilst  in  reality  there  may  be  a  most  serious 
depreciation  of  public  health  and  vitality.  If  such 
should  be  the  case,  j^roof  may  be  looked  for  in  a  larger 
proportion  of  sickness  and  deaths, — the  evidence  of 
disease  more  readily  contracted  and  less  easily  over- 
come. The  diseases  due  to  epidemic  influences — 
diseases  admittedly  attacking  most  promptly  those 
not  in  the  highest  state  of  health — would  engage 
especial  attention,  as  well  as  the  mortality  amongst 
children,  whose  delicate  organizations  afford  always  a 
reliable  guide  to  the  effect  of  influences  to  which  they 
are  exposed.  The  mortality  from  lung  diseases  would 
likewise  deserve  attention ;  for  it  is  to  the  lungs 
first,  and  then  to  the  digestive  organs,  that  we  shoulp 
naturally  look  for  any  sjDecial  effect  on  health  of  im- 
purities in  the  atmospliere.  It  is  the  general  opinion 
amongst  medical  men  that  persons  with  weak  lungs 
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do  suffer  from  the  gases  of  chemical  works,  even  in 
the  extremely  diluted  state  in  which  they  are  found  in 
the  streets.  Of  this,  I  think,  there  can  be  little  doubt. 
The  gases,  when  in  any  quantity,  as  every  one  knows 
who  has  experienced  their  effect,  are  exceedingly 
irritating  to  the  lungs,  and  produce  a'sense  of  irritation 
or  constriction  at  the  chest,  and  cough.  It  is  recorded, 
I  believe,  that  in  the  early  days  of  the  manufacture  of 
sulphate  of  soda,  when  the  charges  were  withdrawn 
from  the  decomposing  pans  before  being  exposed  to 
greater  heat,  that  the  men  employed  at  the  work 
suffered  greatly,  and  that  the  hydrochloric  acid 
seriously  injured  their  lungs,  producing  severe  haemo- 
ptysis. Certainly  no  such  extensive  injury  is  done  to 
the  workmen,  as  the  manufacture  is  conducted  now ; 
but  1  have  seen  workers  at  the  charges  suffering  from 
dyspnoea;  and  I  have  seen  bleeding  at  the  nose 
produced  by  getting  the  head  for  a  moment  too  close 
to  a  charge  as  it  is  being  withdrawn  from  the  roaster, 
although  then  the  decomposition  of  the  salt  is  com- 
pleted, and  the  amount  of  acid  gas  likely  to  be  given 
off  comparatively  small.  Moreover,  it  is  known  that 
impurities  taken  into  the  lungs  irritate  and  inflame 
the  small  tubes  and  air-cells.  At  every  time  of  fog  in 
London,  when  the  smoke  is  brought  down,  an  excessive 
mortality  from  lung  diseases  is  at  once  recorded. 

In  the  absence  of  any  national  system  of  registra- 
tion of  disease,  we  must  depend  chiefly  for  evidence 
of  the  effect  of  manufacturing  vapours  on  the  health 
of  the  general  population,  on  such  as  the  death  returns 
of  the  country  give.  And  of  these  I  conceive  a  broad 
and  comprehensive  view  should  be  taken,  gradually 
narrowing  the  observation-  to  particular  localities,  and 
there,  tracing  the  cause  of  excesss  of  mortality,  if 
excess  be  shown.  Unfortunately,  many  conditions, 
undoubtedly  inimical  to  health,  are  found  in  excess  in 
most  manufacturing  districts; — density  of  population, 
sanitary  defects  in  the  jDresent  state  of  the  law  insepa- 
rable from  rapidly  extending-  towns,  and  especially 
defective  arrangements  for  refuse  removal.  Still,  a 
high  death  rate  is  some  evidence,  for  the  reasons  I  have 
given  ;  and,  in  furtherance  of  this  view,  I  have  pre- 
pared the  following  statistics,  should  the  Commission 
deem  them  worthy  of  consideration. 


1.  Deaths  to  1,000  Persons  living  in  the  several  Registea 
TiON  Divisions  of  England  in  the  two  decades  1851-60, 
1861-70,  and  in  three  years. 


Registration  Divisions. 

Mean  rate  in 
10  years. 

Tears. 

1851-60. 

18G1-70. 

1871. 

1872. 

1873. 

England  « 

22-2 

22-4 

22-6 

21-3 

21'1 

London  ... 

23-6 

24-3 

24-6 

21-5 

22-5 

Soutii-eastem  Division 

19"6 

19'1 

18'8 

17 -4 

16-7 

South  Midland  Division  - 

20-4 

20-2 

20-3 

18-9 

18'1 

Eastern  Division  - 

20-6 

20-1 

20-8 

18-6 

18-6 

South-western  Division 

20-0 

19-6 

20-0 

18-G 

18-0 

West  Midland  Division 

22-4 

21-8 

21-7 

21-1 

20-8 

North  Midland  Division  - 

21-1 

20-8 

20-7 

21-0 

20-2 

North-western  Division  - 

25-5 

26-3 

26-7 

24-6 

24-6 

York 

23-1 

24-0 

23-4 

24-0 

22-7 

Northern  Division  - 

22-0 

22-7 

2C-1 

24'0 

23-8 

Welsh  Division 

21'3 

21-S 

21-1 

20-9 

21-1 

The  divisions  in  which  the  largo  manufacturing 
towns  are  situated  are  those  in  which  the  mortality  is 
highest,  and  it  is  the  manufacturing  towns  that  un- 
doubtedly swell  the  rate.  Nor  does  this  appear  to  be 
wholly  attributable  to  the  greater  density  of  popula- 
tion ;  for,  taking  the  death  rates  from  those  parts  of 
each  division  most  thickly  inhabited,  we  still  find  this 
excess. 


2.  AvEEAGE  Eates  OF  MORTALITY  in  the  30  years  1841-70 
in  combination  with  Density  of  PoPtrLAiroN. 


Midland.  1 

1  Midland.  1 

c 

Divisions. 

>d  Wale 

lastern. 

Midlan( 

d 

South-western. 

;h-weste 

a 

;land  ax 

[jondon. 

South-e 

.  South 

Easter 

West  1 

O 

[I.  Norf 

;  York. 

(D 
U 

o 

4 

'a 

M 
M 

> 

M 

> 

M 
> 

> 

M 

Average  death  rate  in^ 
districts  having  a  mean 
density  of  population  Y 
of  less  than  one  acre  to  1 
a  person.  J 

23-9 

23-9 

21-0 

22 

22 

24 

24 

25 

26 

25 

25 

Referring  again  to  table  1,  it  will  be  seen  that  in 
the  northern  division,  although  including  two  counties 
where  the  death  rate  is  comparatively  low  or  moderate, 
viz.,  Cumberland  and  Westmorland,  the  mortality  has 
increased  progressively.  Thus,  in  the  10  years  1851- 
60,  the  death  rate  was  below  the  average  of  all  Eng- 
land ;  in  1861-70,0-3  above;  in  1873,  2*7  above; 
and  from  taking  rank  in  the  first  decennial  period  as 
the  fifth  division  from  the  most  unhealthy,  it  became, 
in  each  of  the  three  last  years  under  notice,  second 
only  to  the  North-western.  Thus  there  appears  a 
danger,  unless  this  increase  can  be  stayed,  that  the 
unhealthiness  of  Durham  will  reach  that  of  the  Lan- 
cashire towns,  whose  inhabitants,  as  the  Registrar 
General  points  out,  have  not  for  years  enjoyed  the 
average  health  of  Englishmen. 

In  the  counties  the  same  relation  between  high 
death  rates  and  manufacturing  districts  is  to  be  seen. 

The  annexed  table  shows  the  average  mortality  in 
registration  counties  for  the  last  10  years  for  which 
the  Registrar  General's  reports  have  been  published. 


3.  Mortality  in  Counties. 


Counties, 

Mean  of 
11  years 
1863-73. 

Rate  per 
1,000. 

Counties. 

Mean  of 
11  years 
1863-73, 

Rate  per 
1,000. 

England  - 

22-4 

Somersetshire 

19-7 

London  - 

24-2 

West  Midland  Counties : 

Gloucestershire  - 

20-8 

1.  Surrey  (extra-metrop.) 

18 -2 

Herefordshire 

19-2 

Kent  (do.) 

19' 2 

Shropshire 

19-S 

Sussex  ... 

18-5 

Staffordshire 

23-7 

Hampshire 

19-0 

Worcestershire 

20-1 

Berkshire  • 

19-4 

Warwickshire 

23-8 

2.  South  Midland : 

North  Midland  Counties : 

Leicestershire 

22-3 

Middlesex  (extra  met.) 

20-3 

Rutlandshire 

19'1 

Hertfordshire 

19-2 

Lincolnshire  ■ 

19-1 

Buckingham  • 

19-9 

Nottinghamshire 

21-8 

Oxfordshire 

19-9 

Derbysh 

ire  " 

21-6 

Northamptonshire 

20-8 

North-western  Counties : 

Huntingdonshire 

19-5 

Chester 

22-3 

Bedfordshire 

20-5 

Lancashire 

27-1 

Cambridgeshire 

19'7 

Yorkshire : 

West  Riding 

24-9 

3,  Eastern  Counties: 

East  do. 

22*4 

Essex       .       .  - 

19-5 

North  do. 

20-5 

Suffolk 

19-4 

Northern  Counties : 

Norfolk  " 

20-8 

Durham 

24-2 

Northumberland 

23-8 

4.  South-western  Counties : 

Cumberland 

22-6 

Wiltshire     •  > 

19'1 

Westmoreland 

17-6 

Dorsetshire 

18-4 

Welsh  Counties  : 

Devonshire 

20-2 

Monmouthshire 

22-0 

Cornwall 

20'8 

Wales 

21-4 

4  B  2 
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Noxious  Vapouks  Commission. 


4.  Mortality  in  the  Kegisteation  Districts  of  Durham. 


Average  annual  death  rate  from  all  • 
causes,  per  1,000  of  the  population. 


Districts. 

10  years. 

10  years. 

3  years. 

1851-60. 

1861-70. 

1871-73, 

County 

23-0 

23-3 

25-9 

Darlington 

20 

21-1 

23-8 

Stockton 

22 

23-5 

25-5 

Hartlepool 

22 

22-0 

24-8 

Auckland 

23 

23-9 

26-0 

Teesdale 

19 

18-7 

18-7 

Weardale 

21 

20-5 

19-4 

Durham 

23 

21-0 

26-4 

Easington 

20 

22-1 

25-7 

Houghton- 

le-Spring 

21 

23-5 

25-2 

Chester-le- Sheet  - 

21 

24-0 

24-9 

Sunderland 

25 

23-8 

28-3 

South  Shields 

24 

24-0 

27-9 

Gateshead 

26 

24-6 

28-2 

These  statistics  will,  I  think,  establish  that  duriug 
the  last  25  years  there  has  been  a  steady  increase  in 
the  mortality  of  the  Northern  Registration  Division  ; 
that  Durham  and  Northumberland,  and  especially  the 
former  county,  have  mainly,  if  not  solely,  contributed 
to  this  increased  mortality  ;  and  that  to  the  excessive 
death  rates  in  South  Shields,  and  the  other  m<xuufac- 
turing  towns  of  the  county,  the  increase  is  chiefly 
due. 

It  will  be  noticed  that  during  the  25  years  the 
mortality  in  the  whole  of  England  has  been  slightly 
reduced. 

Not  to  be  wearisome  with  an  excess  of  figures,  I 
will  now  confine  myself  in  trying  to  trace  the  cause 
of  this  excess,  chiefiy  to  South  Shields,  merely 
remarking  that  what  is  found  in  this  town  investiga- 
tion  leads  me  to  suppose  will  apply  with  more  or  less 
force  to  all  manufacturing  and  smoky  districts.  As 
some  evidence  of  this,  I  might  briefly  record  the 
returns  of  zymotic  mortality  from  the  last  report  of 
the  Registrar  General  for  1873, — a  year  in  which  no 
special  epidemic  in  any  part  of  the  country  was 
raging. 


5.  Counties  in  which  an  excessive  ZTMOiio 
Mortality  was  recorded,  1873. 


Counties. 

Rate 
per 
1,000. 

Counties. 

Rate 
per 
1,000. 

Northumberland 

4-85 

StalFordshire 

3-91 

Durham 

4-79 

West  Riding 

3-70 

Lancashire 

4-52 

Leicestershire 

3-42 

Warwickshire 

4-50 

London 

3-34 

Cumberland 

3-92 

All  England 

3-01 

In  the  counties  not  enumerated  above  the  rate  was 
equal  to  little  more  then  2*0  per  1,000. 

The  mortality  from  lung  diseases  would  be  found 
following  almost  the  same  course,  with  the  exception  of 
Durham.  This  county  is  not  naturally  the  habitat  of 
either  bronchitis  or  consumption,  and  in  the  rural 
districts  the  mortality  is  exceptionally  low.  The  coal 
mines  of  Durham  are  well  ventilated,  and  the  miners 
do  not  suffer,  as  in  some  parts  of  the  country,  from 
excess  of  lung  affections. 

The  following  table  shows  the  comparative  mor- 
tality in  recent  years  in  the  South  Shields  registra- 
tion district  : — 


6.  Mortality  in  South  Shields  compared  with  that  in 
50  large  English  towns  of  similar  size. 


Districts. 

Mean  annual  death  rate  per  1,000 ; 
5  years,  1871-75. 

Infant 
mortality. 

No.  of  deaths 
under  1  year 
to  births 
registered. 

All  causes. 

I'rom 
seven 
Zymotic 
diseases. 

Lung 
diseases. 

1875. 

South  Shields 

26-8 

6-9 

3-9 

179 

50  large  towns 

23-9 

4-3 

8'2 

V 

149 

Average  of  England. 

The  comparison  as  regards  zymotic  diseases  and 
infant  mortality  is  especially  unfavourable.  In  Eng- 
land, in  the  decenniad  1861-70,  the  average  annual 
rate  of  mortality  amongst  children  under  five  years  of 
age  to  children  living  at  that  age  was  6*6  per  cent. ; 
in  Durham,  7'6  per  cent. ;  in  South  Shields,  8"1. 

For  the  purposes  of  this  inquiry,  and  in  order  to 
compare  the  death  rates,  the  borough  of  South  Shields 
has  been  mapped  out  into  districts  exposed  to  emana- 
tions from  chemical  works,  and  those  more  sheltered 
or  remote.  The  appended  table  gives  the  result  for 
the  year  1875,  with  similar  information  in  respect  to 
Jarrow  and  Hebburn. 


7.  Table  showing  the  Mortality  in  Districts. 


Deatli  rates  per  1,000,  1875. 

Districts. 

Density 

of 
popula- 
tion. 

luses. 

itio  diseases. 

immatory.  ; 
ises  of  lungs. 

o5 

ilous  diseases 
infants  and 
pulsions. 

All  ct 

o 

a 

discs 

Phthi 

Scrofi 
of 

con^ 

South  Shields : 

I.  Exposed  to  che- 
mical fumes.* 

34 

21.-1 

4-G 

4-6 

2-2 

5-1 

II.  Less  exposedt- 

28 

18-7 

3-1 

3-0 

2-0 

3-7 

III.  Not  exposed!  - 

3-1 

22-7 

4-1 

4-3 

1-6 

4-3 

Jarrow 

35 

21-9 

5-1 

4-0 

2-0 

e-0 

Hebburn  (exposed)  - 

28-4 

8-1 

3-4 

3-2 

8-3 

*  This  district  comprises  Sanitary  Division  III.,  sub-divisions  1  and 
3  J  Divisions  IV.  and  V. 

t  Comprises  Sanitary  Division  II.,  sub-division  1 ;  and  Division  II 1., 
sub-division  2. 

X  Comprises  Sanitary  Division  I. ;  and  Sanitary  Division  II.,  sub- 
division 2.    (Divisions  shown  on  plan.) 

The  district  marked  II.  (less  exposed)  has,  on  the 
whole,  a  better  class  of  population  than  the  others. 

The  district  III.  (not  exposed)  has,  perhaps,  the 
largest  proportion  of  low-class  population  of  the 
South  Shields  districts.  "Not  exposed"  means,  of 
course,  not  directly  or  immediately  exposed  to  the 
gases. 

The  returns  for  Hebburn  for  1874  speak  even  less 
favourably.  The  death  rate  in  that  year  was  equal  to 
35  per  1,000,  the  zymotic  rate  to  9-7.  Jarrow  and 
South  Shields  also  shared  in  this  excessive  mortality. 
The  mortality  for  the  year  1675  is,  indeed,  below  that 
of  any  recent  year. 

It  has  been  said  that  the  gases  from  chemical  works 
may  act  as  preservatives  against  certain  diseases, 
especially  such  diseases  as  cholera  and  typhoid  fever ; 
and  the  evidence  taken  by  the  Belgian  Commission 
in  1856  has  been  adduced  in  support  of  this  view. 
It  is  decidedly,  I  must  say  at  once,  opposed  to  my 
experience.  I  have  found  typhoid  fever  in  houses  so 
close  to  alkali  works  that  the  invasion  of  the  gases 
has  been  complained  of  by  the  inmates  at  the  very 
time.  In  the  street  which,  of  all  others  perhaps  in 
South  Shields,  is  most  exposed  to  such  gases,  typhoid 
fever  was,  during  1875  on  the  whole,  most  prevalent. 
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In  Hebburn,  a  township  almost  surrounded  by  works, 
I  find  a  more  or  less  severe  outbreak  of  typhoid  is  of 
almost  yearly  occurrence  ;  and  in  a  street  there,  close 
by  a  copper  works,  scarlet  fever  has  during  the  last 
year  been  in  almost  every  house.  I  frequently  find 
cases  of  typhoid  and  other  fevers  in  the  families  of 
workers  in  chemical  works,  although  the  atmosphere 
of  their  houses  is  sometimes  redolent  of  the  odour  of 
chlorine  and  other  gases  given  off"  from  the  workmen's 
clothes.  Lastly,  several  cases  of  typhoid  fever  have 
in  my  experience  occurred  amongst  the  workers  them- 
selves. 

I  do  not  attribute  the  outbreak  or  spread  of  fever 
directly  to  chemical  fumes ;  but  I  am  of  decided 
opinion  that  in  the  strength  in  Avhich  they  are  found, 
or  could  possibly  be  tolerated,  beyond  the  works,  they 
exert  no  preservative  influence. 

The  following  are  the  particulars  of  32  deaths  from 
typhoid  fever  that  occurred  in  the  last  five  months  of 
i874  :— 

Deaths  from  Trpnoio  Fevek,  Hebburn,  last  five 


months  of  1874. 

Chemical  factory  labourers  -  -  3 

In  families  of  do.       -  -  -  6 

Shipwrights             -            -  -  1 

In  families  of  do.       -  -  -  5 

Iron-workers  (probably  ship)       -  -  4 

In  families  of  do.       -  -  -  2 

Collier          -            -  -  -  1 

Others  (tradesmen,  brickmakers,  &c.)  -  10 


32 


8.  The  aunexecl  Table  shows  the  Causes  of  Death  amongst 
Alkali  aud  Copper  Workers  for  the  two  year?  1874-75, 
in  South  Shields,  Jarrow,  and  Hebburn. 


No.  of 

No.  of 

Cause  of  death. 

deaths. 

Cause  of  Death. 

deaths. 

Typhus  fever 

1 

Brain  disease 

2 

Typhoid  do. 

8 

Apoplexy 

1 

Erysipelas       .       -  . 

2 

Paralysis 

2 

Diarrhoea  . 

2 

Liver  disease 

2 

Phthisis        _        .  - 

10 

Syphilis 

1 

Bronchitis  and  pneumonia 

10 

"  Inflammation  " 

1 

Haemoptysis 

1 

Accident  - 

3 

Heart  disease 

4 

Cancer 

1 

The  average  age  of  these  men  at  death  was  46. 


The  average  age  at  which  men  and  boys  above  the 
age  of  16  died  in  other  occupations  during  the  same 


period  was  as  follows  : — 

Coal  miners       -       -  -       -       -  49 

Iron  workers     -         -  -          -  50 

Shipwrights          -  -         -         -  50 

Sailors          -            -  -          -  50 

Agricultural  labourers  "        -       -  68 


The  value,  however,  of  average  ages  at  death  as  a 
sanitary  test  is  not  very  great.  The  result  is  in- 
fluenced too  much  by  the  ages  at  which  men  enter 
different  occupations,  the  continuance  of  work,  &c. 

Table  8  will  show  that  nearly  40  per  cent,  of  the 
total  deaths  amongst  chemical  workers  was  caused  by 
diseases  of  the  lungs,  including  phthisis  (consumption). 

The  alkali  waste  from  the  district  is  now  removed 
to  sea  as  it  accumulates,  so  that  comparatively  little 
nuisance  is  caused. 

Immense  deposits  of  old  waste,  however,  exist  in 
diff'erent  parts  of  the  borough,  and  these  give  rise  to 
nuisances,  chiefly  by  the  drainage  reaching  the  sewers. 
The  liquid,  acted  on  by  the  carbonic  acid  of  the  sewer, 
or  by  acid  from  manufactories,  gives  off"  sulphuretted 
hydrogen  (hydrosulphuric  acid), — a  gas  against  which, 
from  its  easy  solubility,  water  traps  are  little  protec- 
tion. Much,  however,  has  been  done  during  the  last 
year  to  remedy  this  nuisance  in  South  Shields,  although 
at  Jarrow,  where  many  houses  are  built  on  the  waste, 
it  continues  very  much,  to  the  discomfort  of  the  in- 
habitants. 

At  the  boundary  between  the  two  disti-icts,  South 
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Shields  and  Jarrow,  the  nuisance  exists  in  a  form  much 
more  difficult  to  deal  with.  The  banks  and  bed  of  the 
little  river  Don  are  lined  with  enormous  quantities  of 
this  waste ;  of  which,  at  every  rise  and  fall  of  the  tide, 
a  fresh  surface  is  exposed  to  the  action  of  the  atmo- 
sphere. 

I  believe  the  extensive  pollution  of  the  atmosphere 
which  results  aff"ects  injuriously  the  health  of  the 
people  living  on  the  banks  of  the  stream.  The  popu- 
lation is  about  400.  The  death  rate  last  year  was 
equal  to  40  per  1,000,  and  the  rate  from  the  seven 
zymotic  diseases  to  20-0  per  1,000.  Medical  men  and 
old  inhabitants  have  told  me  that  when  fever  breaks 
out  there  it  is  sure  to  spread  through  the  place ;  and 
some  form  or  other  of  zymotic  disease  is  nearly  always 
present. 

From  the  paper  mills,  organic  fumes  are  given  otf 
in  the  process  in  which  the  caustic  soda,  which  has 
been  used  in  the  preparation  of  the  esparto  grass  tor 
neutralizing  its  gummo-resinous  matter,  is  recovered. 
The  resinous  matter  has  to  be  burned  ofl^ ;  and  if  the 
condensation  of  the  gases  is  not  effective  the  latter 
escape  to  the  atmosphere.  Complaints  are  made  of 
the  nauseating  effect  of  these  fumes. 

Summary. 

In  reviewing  the  statistics  I  have  presented  I  should 
say: — I.  That  the  excessive  mortality  of  certain  re- 
gistration divisions  of  the  country  can  be  tr.aced  almost 
wholly  to  the  influence  of  manufacturing  districts..  2. 
That  it  appears,  from  the  limited  evidence  before  us, 
that  the  excess  of  mortality,  whilst  apparent  in  the 
whole  of  such  districts,  is  most  conspicuous  in  those 
parts  most  affected  by  fumes  from  manufactories. 
3.  That  black  smoke,  aud  the  products  of  coal  com- 
bustion, are  prejudicial  to  health,  as  well  as  gases  from 
special  works.  4.  That  the  vapours  exert  their  in- 
fluence on  the  general  health,  aud  by  diminishing  the 
vital  powers  create  greater  susceptibility  to  certain 
diseases ;  whilst,  subsequently,  there  is  diminished 
chance  of  recovery.  5.  That,  in  addition,  there  is 
evidence  of  direct  injury  to  the  respiratory  organs, 
6.  Tiiat  children  are  the  first  to  suffer,  and  that  the 
mischief  with  them  is  more  extended. 

In  respect  to  children  it  is  not  difficult  to  suppose 
(when  it  is  remembered  that,  owing  to  the  immature 
organization  of  the  nervous  system,  the  irritation  of  a 
tooth  in  the  gums,  or  of  an  undigested  meal  in  the 
stomach,  is  sufficient  to  cause  an  attack  of  convulsions,) 
that  the  long  continued,  if  slight,  interference  with  the 
due  oxygenation  of  the  blood,  will  have  with  other 
results  the  same  effect.  The  impossibility  of  removing 
the  cause  would  render  the  result  more  surely  fatal. 


(III.)  Tables  put  in  by  Mr.  Muspratt, 
February  6, 1877. 

Showing  the  amount  of  Sulphur  Acids  given  off  hy  the  com- 
bustion of  Coal  alone  in  the  works  of  Messrs.  James 
Muspratt  and  Sons,  Widnes. 

No.  1  Boiler  Chimney. 
Coal  used,  10  tons  per  week  during  fi  days,  12  hours 
each,  at  I  per  cent,  sulphur,  yields  in  1  second  12-098 
grains  S  0^. 


Per  cubic  foot  of  Gas  found. 

Date. 

Grains  S  0^. 

Grains  S  0'. 

Grains  S  in 
the  form 
of  Acids. 

September  27  - 
28  - 
October  2 

3  - 
).  5 
6 

0-2618 
0-2957 
0-1971 
0-2464 
0-1478 
0-1771 

0-5713 
0-4605 
0-2295 
0-3788 
0-2372 
0-4805 

Average 

0-2210 
Average  - 

0-3930 

0-1105 
0-1572 

In  total  - 

0-2677 

corresponding  to  0-5354  grains  S  0^  per  cubic  foot. 
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Area  of  the  chimney  at  the  testing  hole,  7*16  square  feet. 
Speed. — 5  feet  per  second  gives  in  1  second  19"167 
grains  S  0^. 

Nos.  6  AND  7  Boilers  Chimney. 

Coal  usedj  40  tons  per  week,  during  7  days  of  24  hours 
each,  at  1  per  cent,  sulphur,  yields  in  1  second  20*741 
grains  S  0^, 


Per  cubic  foot  of  Gas  found. 

Date. 

Grains  S  0^. 

Grains  S  0^. 

Grains  S  in 
the  form 
of  Acids. 

September  28 

October  2 

4  - 
6  - 
9  - 

0-2064 
0-2957 
0-2464 
0-3942 
0-2556 

0-3388 
0-1586 
0-.5067 
0-1417 
0-4358 

Average 

0-2796 
Average  - 

0-3163 

0-1398 
0-1265 

In  total  - 

0-2663 

or  0-5326  grains  S  0^  per  cubic  foot. 

Area  of  the  chimney  at  the  testing  hole,  39  square  feet. 

Speed. — 3  feet  per  second  gives  in  1  second  62-314 
grains  S  0^. 

The  Weldon  Boilers  Chimney. 

Coal  used  during  the  week  of  6  days,  24  hours  each, 
60  tons,  at  1  per  cent,  sulphur,  yields  in  1  second 
36-3  grains  S  O^. 


Per  cubic  foot  of  Gas  found. 

Date. 

Grains  S  0^ 

Grains  S  0^. 

Grains  S  in 
the  form 
of  Acids. 

October  3 
4 

6 

0-0986 
0-1478 
0-1626 
0-3450 

0-5159 
0-3434 
0-4836 
0-1494 

Average 

0-1885 
Average  - 

0-3731 

0-0942 
0-1492 

In  total  - 

0-2434 

or  0-4868  grains  S  0^  per  cubic  foot. 

Ai-ea  of  the  chimney  at  the  testing  hole,  25  square  feet. 

Speed.— 4  feet  per  second  gives  [in  1  second  48-68 
grains  S  0^. 

By  comparing  the  amount  calculated  to  be  given  off,  on 
the  assumption  that  only  1  per  cent  sulphur  is  burnt  off 
with  the  quantity  of  S  0^  actually  found  in  the  chimney 
gases,  it  would  appear  that  the  assumption  is  too  low,  and 
that  14  per  cent,  would  be  nearer  the  truth. 

The  average  of  the  three  chimnies  gives  0-518  grains 
S  0^  =  0-647  grains  S  0^  per  cubic  foot,  arising  from  the 
combustion  of  coal  alone,  which  exceeds  the  limit  of  one 
half  grain  per  cubic  foot  suggested  by  Dr.  Angus  Smith 
as  practicable. 

Statistics  of  the  Alkali  Trade  of  the  United 
Kingdom. 


1862. 

1876. 

Annual  value  of  finished  products  - 

£ 

2,500,000 

6,500,000 

Weight  of  dry  products 

Itaw  materials  used  :  Salt 
Coals 

Limestone  and 

Chalk. 
Lime 
Pjrrites 

Nitrate  of  Soda 
Manganese 

Tons. 
280,000 

Tons. 

845,000 

254,600 
961,000 
280,500 

538,600 
1,890,000 
588,000 

264,000 
8,300 
33,000 

139,000 
376,000 
12,200 
18,200 

1,801,400 

3,562,000 

1862. 

1876. 

Capital  employed  in  the  business 

Annual  cost  of  materials  for  repairs 
Annual  cost  of  materials  for  repairs 
and  packages. 

Hands  employed  in  the  manufactories 

Wages  paid  them  annually  - 

Weight  of  alkali  (soda)  exported 

Value  thereof         -  « 

& 

2,000,000 

£ 

7,000,000 

135,600 

700,000 

10,600 
549,500 

22,000 
1,40,5,000 

Tons. 
104,762 

Tons. 
270,856 

£ 

885,245 

£ 

2,209,284 

The  following  manufactures  depend  upon  the  products 
of  the  alkali  trade  : — 


Soap. 

Candles. 

Glass. 

Paper. 

Cotton. 


Linen. 
Woollen. 
Colour  making. 
Purification  of  oils. 
All  chemical  manufactures 
of  any  magnitude. 


(IV.)  Tables  put  in  by  Mr.  Cross. 

(Corrected  in  accordance  with  Dr.  Farr's  evidence.) 

Note. — The  population  and  rateable  value  of  the  town- 
ship of  Widnes  from  1841  to  1875  is  as  follows  ; — 
Year  1841,  population  2,209,  and  rateable  value  6,236Z. 

„     1851        „        3,217      „         „  -  8,134Z, 

„     1861        „        6,882      „         „  21,846Z. 

„     1871        „      14,359      „         „  56,52U. 

„     1875        „      19,229      „         „  86,114/. 

Table  No.  1. — England  and  Wales. 

Excess  of  Births  over  Deaths  in  the  years  1861-70, 
as  compared  with  the  population  of  1871. 


Name  of  I'own. 

Population. 

Excess  of 
Births  over 
Deaths. 

Excess  per 
1,000  of 
Population. 

Widnes,  Crouton,  Cuerd- 

16,820 

2,557 

152 

ley,  and  Bold. 

Widnes  -          .  - 

14,331 

2,164 

151 

Selby 

16,380 

2,171 

132 

Castle  Ward 

16,911 

2,181 

129 

East  Ward 

16,938 

1,542 

91 

Llandilofawr 

16,985 

1,977 

116 

Corwen      -  - 

16,446 

1,707 

104 

St.  Giles,  North  - 

16,497 

1,244 

75 

Amwell 

16,878 

2,303 

136 

GosweU  Street 

16,220 

2,474 

153 

St.  Leonard  -      -  - 

16,545 

2,406 

146 

Borough  Road  - 

16,694 

889 

53 

St.  Mary,  Newington 

16,786 

524 

31 

Leather  Market  - 

16,785 

2,702 

161 

Lee          -         o  - 

16,430 

1,493 

91 

Richmond 

16,826 

1,248 

74 

Dartford    -          -  - 

16,437 

2,026 

123 

Canterbury 

16,508 

1,060 

64 

Minster 

16,880 

3,213 

190 

Christchurch 

16,338 

1,257 

77 

Enfield       -          -  - 

16,0.53 

2,249 

140 

All  Saints 

16,198 

2,264 

141 

St.  Paul 

16,690 

2,418 

145 

Ashley    ~          -  - 

16,827 

1,692 

101 

St.  George  -         -  - 

16,206 

2,643 

163 

Handsvorth 

16,041 

1,807 

113 

Sherwood  • 

16,022 

1,470 

92 

West  Macclesfield 

16,625 

650 

39 

Runcorn 

16,446 

2,752 

168 

Chester  Cathedral  - 

16,620 

940 

56 

Wavertree 

16,555 

2,078 

126 

Earnworth  -          -  - 

16,848 

2,561 

152 

North  Bury 

16,988 

1,678 

98 

Poulton-le-Fylde  - 

16,816 

2,024 

120 

Golcar    -         -  - 

16,380 

2,804 

171 

Atterclifife  -          -  - 

16,575 

2,223 

134 

Ystradyfodwg 

16,925 

1,686 

100 

Margam     -  ... 

16,673 

3,247 

195 
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Excess  of 

Kxcess  per 

j^ame  of  Towii, 

Population . 

Birtbs  over 

1,000  of 

IDeatbs. 

Population, 

W  est  Asniora 

I6j7o0 

2,692 

Id  1 

Treeh-urst  -  - 

lb)  / 

^,4y  1 

Ka-st  Grimstead  - 

1  DjOU-i 

It  4 

Farebam    -  - 

io,/yo 

l,iU4 

DD 

jMaidenhead 

i,yoD 

xlertiorci    -          «  - 

16,007 

i,4t>y 

QO 

y^ 

Hartismere 

16,742 

2,239 

1  Q  J_ 
Lot 

Torrini^toD.            -  - 

1  1  7 
1. 1  / 

St.  Columbo 

16,901 

2,229 

132 

Shepton  Mallet 

16,003 

1,852 

116 

Koss      _         _  - 

16,607 

1,935 

117 

Lichfield    -          -  - 

16,809 

2,489 

148 

Hartley 

16,292 

2,085 

130 

Hinckley    -          -  - 

16,148 

2,111 

131 

Table  No.  2  e;ives  similar  figures  for  10  towns  in  Lanca- 
shire; Table  No.  3  gives  similar  figm-es  for  11  towns  in 
Yorkshire;  Table  No.  4 gives  similar  figures  for  8  towns  in 
Wales — to  all  of  which  the  remarks  on  Table  No.  I  apply. 


Table  No.  II. — Lancashire. 


Excess  of 

Excess  per 

Name  of  Town. 

Population. 

Births  over 

1,000  of 

Deaths. 

Population. 

Widnes,  Cronton,  Cuerd- 

16,820 

2,557 

152 

ley,  and  Bold. 

Widnes  -          -  - 

14,331 

2,164 

151 

Warrington 

54,395 

7,096 

131 

147 

Wigan    -  - 

111,947 

16,497 

Southport  -          -  - 

59,307 

6,627 

112 

Haslingden 

Burnley     -          -  - 

79,944 

10,002 

125 

87,475 

10,311 

118 

Clitheroe 

21,081 

2,268 

108 

Preston      -          -  - 

115,848 

12,608 

109 

Ulverston  and  Barrow  - 

55,032 

7,462 

136 

Bolton    -          -  - 

158,402 

20,139 

127 

Bury  - 

109,133 

11,875 

108 

Table  No.  III. — Yorkshire. 


Name  of  Town. 

Population. 

Excess  of 
Births  over 
Deaths. 

Excess  per 
1,000  of 
Population. 

Widnes,  Cronton,  Cuerd- 

16,820 

2,557 

152 

ley,  and  Bold. 

Widnes  - 

14,331 

2,164 

151 

Settle 

15,133 

1,307 

86 

Skipton  .          -  - 

32,400 

3,152 

97 

Eipon        -          -  - 

15,967 

1,648 

103 

Saddleworth 

19,923 

2,217 

in 

Huddersfield 

140,150 

18,128 

129 

Halifax  -          -  - 

153,249 

15,777 

103 

Bradford    -          -  - 

257,706 

28,459 

110 

Goole     -          -  . 

17,215 

2,124 

123 

Selby 

16,380 

2,171 

133 

Scarborough 

36,556 

4,602 

126 

Bridlough  -          -  - 

15,394 

1,883 

123 

Table  No.  IV.—Wales. 


Excess  of 

Excess  per 

Name  of  Town. 

Population. 

Births  over 

1,000  of 

Deaths. 

Population. 

Widnes,  Cronton,  Cuerd- 

16,820 

2,557 

152 

ley,  and  Bold. 

Widnes      -          -  - 

14,331 

2,164 

151 

Pontypool 

33,890 

5,033 

148 

Newport     -          -  - 

61,255 

7,949 

130 

Cardiff  - 

76,230 

10,389 

136 

Merthyr  Tydfil 

104,110 

16,230 

156 

Swansea 

67,374 

9,813 

146 

Wrexham  -          -  - 

54,615 

7,746 

142 

Aherystwith 

27,441 

3,762 

137 

Llandudno  -          -  - 

14,704 

1,791 

122 

Table  No.  5  gives  the  eleven  registration  divisions  of 
England,  and  shows  that  the  excess  of  births  over  deaths 
in  Widnes,  per  1,000  of  the  population,  is  considerably 
more  than  in  any  division. 


Table  No.  V.— The  Eleven  Registration  Divisions  of  England. 


Name  of  Division. 

Population. 

Excess  of  Births 
over  Deaths. 

Excess  per  1,000 
of  Population. 

1.  London  Division 

2.  South  Eastern           .          _          -  - 

3.  South  Midland  ... 

4.  Eastern         .          _          .          _  . 

3,251,084 
2,166,217 
1,442,567 
1,218,257 

331,599 
260,625 
179,679 
145,061 

102"" 
120 
124 
119 

5.  South  Western  - 

6.  West  Midland          .         -         .  . 

7.  North  Midland       -          ,  . 

8.  North  Western         -                   -  - 

1,879,898 
2,720,003 
1,406,823 
3,382,590 

298,844 
369,676 
183,034 
353.014 
286^358 
199,291 
177,632 
2,557 
2,164 

116 
135 
130 
104 
119 
140 
124 
152 
151 

.               I  119 
Average.  J 

9.  York  ... 

10.  Northern       -          -  _ 

11.  Welsh  .... 
Widnes,  Cronton,  Cuerdley,  and  Bold 
Widnes      .          .          _  _ 

1,414,066 
1,424,584 
16,820 
14,331 

Table  No.  6  gives  the  mean  annual  death  rate  per  1,000  for  the  10  years  1861-/0,  of  the  United  Kingdom,  England, 
Wales,  and  Ireland. 

Table  No.  7  gives  the  mean  annual  birth  rate  per  1,000  for  the  10  years  1861-70,  of  the  United  Kingdom,  England, 
Wales,  and  Ireland. 

Table  No.  8.  gives  the  annual  birth  and  death  rates  for  V/idnes,  for  years  1871-75. 


Table  No.  VI. — Mean  Annual  Death  Rate  per  1,000,  1861-70. 

United  Kingdom     -          -          -    21-24                        Ireland            -          -          -       .  16  32 

England          -          .          -       -    22  42                        Widnes,  Cronton,  Cuerdley,  and  Bold  20  98 

Scotland      ....    21-%                       Widnes        -          -          -          -  21-84 


Table  No.  VII.— Mean  Annual  Birth  Rate  per  1,000,  1*61-70: 


United  Kingdom     -          -  -  32-39 

England  -          -         -       -  35-07 

Scotland     -  -          .          -  34-03 


Ireland  -  -          -       -    26- 12 

Widnes,  Cronton,  Cuerdley,  and  Bold  4 10 
Widnes        -  -         .  42-2 
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Table  No.  VIII. — Death  Rates  per  1,000,  Birth  Rates  per  1,000,  an^  Excess  of  Births  over 

Deaths  per  1,000.  i 

Widnes,  1871-75. 

1871. 

1872. 

1873. 

1874. 

-  1875.  ■ 

Average  of 
preceding 
Years. 

Population,    taking    Eegistrar-  Geueral's 
Return  for  1871,  and  Widnes  School 
Board  Census  for  1875  (1872,  1873, 
and  1874  being  calculated  from  the 
above). 

Death  rate  per  1,000        -          -  - 

Birth  rate  per  1,000 

Excess  of  births  over  deaths  per  1,000 

14,359 

21-65 

44-9 

23-27 

15,576 

23-56 

46-2 

22-7 

16,794 

17-68 

45-6 

27-92 

18,010 

26-7 

51-97 

25-27 

19,229 

25-  06 
51-48 

26-  42 

22-93 
48-03 
25-12 

From  the  foregoing  tables  it  will  be  seen  that  the  mean  annual  death  rate  of  Widnes  is  very  little  over  that  of  the 
United  Kingdom,  and  is  under  that  of  England,  and  that  the  mean  annual  birth  rate  is  enormously  in  excess  of  either 
England  or  the  United  Kingdom ;  and  as  it  is  an  acknowledged  fact  that  a  high  birth  rate  means  also  a  high 
death  rate,  the  Widnes  death  rate  must  be  taken  as  exceptionally  low. 

During  the  years  1874  and  1875  there  were  70  deaths  of  old  people  of  60  years  and  upwards,  and  their  average 
age  was  71  years. 

Table  No.  9  gives  the  death  rate  of  Widnes  for  the  years  1871  to  1875  inclusive,  showing  the  number  of 
deaths  under  one  and  five  years,  and  shows  the  average  of  Widnes  for  the  five  years  with  that  of  England  for  1874. 
The  death  rate  under  five  years  looks  high,  compared  with  all  England.  But  if  the  ratio  between  births  and  deaths 
under  five  years  for  all  England  is  used,  it  would  be  as  follows  : — 

England  ......    1  in  3-71. 

Widnes  -  -  -  -  -  .  -lin  3'7. 

It  is  further  proved  by  the  statistics  made  out  by  the  Widnes  School  Board,  because,  whereas  the  normal  propor- 
tion of  school-going  children  to  total  population  is  in  England  1  in  6,  in  Widnes  it  is  1  in  4-93. 


Table  No.  IX.— Widnes. 


1871. 

1872. 

1873. 

1874. 

1875. 

Average 
for  Five 
years, 
Widnes. 

Deaths. 

Number 

of 
Deaths. 

Rate  per 
1,000  of 
Popula- 
tion of 
all  Ages. 

Number 

of 
Deaths. 

Hate  per 
1,000  of 
Popula- 
tion. 

Number 

of 
Deaths. 

Rate  per 
1.000  of 
Popula- 
tion. 

Number 
of 

Deaths. 

Rate  per 
1,000  of 
Popula- 
tion. 

Number 
of 

Deaths. 

Rate  per 
1,000  of 
Popula- 
tion. 

England, 
1874. 

Under  one  year 
Under  Ave  years 
Above  five  years 

on 

172 
139 

6-27 
11-97 
9-6S 

122 
237 
130 

7-  83 
15-21 

8-  35 

80 
159 
138 

4-76 
9-47 
8-21 

121 

249 
232 

6-88 
13-82 
12-88 

146 
267 
215 

7-59 
13-83 
11-18 

fi-67 
12-86 

5-5 
9-0 

Total  Deaths  - 

311 

21-65 

367 

23-56 

297 

17-68 

481 

26-70 

482 

25-06 

22-93 

22-3 

Table  No.  10  speaks  for  itself.  If  the  noxious  vapours  of  Widnes  were  as  bad  as  represented,  I  think  it  would 
affect  the  health  of  infants,  whereas  the  deaths  of  children  under  one  year  of  age  in  Widnes  is  much  smaller  than 
all  England,  and  only  about  one  half  of  that  of  Liverpool.  The  great  mortality  amongst  children  under  five  years  in 
Widnes  as  compared  with  all  England  (see  Table  No.  9),  is  chiefly  owing  to  the  drunken  habits  of  a  large  number 
of  the  parents  of  Widnes. 


Table  No.  X. — Proportional  Number  of  Deaths  under  One  Year  to  every  1,000  Births 

Registered, 


1871. 

1872. 

1873. 

1874. 

Average  for  Four 
Years. 

Widnes             -          -  - 

139 

169 

105 

132 

137 

Liverpool  - 

269 

222 

213 

233 

239 

England  ... 

158 

149 

149 

151 

152 

Table  No.  11  gives  the  number  of  deaths  in  the  years  1871-1875  from  pulmonary  and  infectious  diseases  in 
Widnes,  and  compares  the  deaths  from  these  per  1,000  deaths  with  the  returns  for  Liverpool,  Lancashire,  and 
England. 


Table  No.  XI. — Deaths  from  Pulmonary  Diseases. 
Per  1,000  Deaths. 


Widnes. 

Liverpool. 

Lancashire. 

England  and  Wales. 

Average  for  Five 
Years,  1871-75. 

Year  1874. 

Year  1874. 

Year  1874. 

Bronchitis                      -          -  - 

Pneumonia  ... 

Phthisis                -          -          -  - 

90-9 
60-4 
48-1 

«  

*  

96-2 

124-0 
48-5 
89-1 

100-6 
49-2 
93-7 

(Deaths  from  bronchitis  and  pneumonia  for  Liverpool  not  stated  in  Registrar-General's  Report.) 
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Infectious  Diseases. 


Per  1,000  Deaths. 


Widnes. 

Liverpool. 

Lancashire. 

England  and  AVales. 

Average  for  Five 
Years,  1871-75. 

Year  187-i. 

Year  1874. 

Year  1874. 

Typhus            -          -  -"^ 
Typhoid  -          -                     -  . 
Scarlet             -                     -              -  y 
Sinall-pox 

Measles           -          .          -  -J 

111-7 

1G4-8 

137-6 

94-8 

(V.)  Tables  put  in  by  Dr.  Parr,  February  9, 1877. 


Mortality  Statistics  of  Widnes,  and  England  and  Wales  in  18/3,  1874,  and  1875. 


Annual  Rate  per  1,000  living. 

1873. 

1874. 

1875. 

Widnes. 

England  and 
Wales. 

Widnes. 

England  aud 
Wales. 

Widnes. 

England  and 
Wales. 

All  causes           _          -          ..  - 
Seven  principal  zymotics 
liespiratory  organs         _          _  . 
Phthisis          -          -  - 

Rate  from  all  causes  under  five  years  of  ] 
age  per  1,000  living  at  those  ages       -  J 

18-2 
2-8 
4-2 
1-3 

21-1 
3-0 
3-7 
2-2 

25-1 
6-3 
5-G 
1-2 

22-3 
3-8 
3-9 
2-1 

25-1 
5-9 
5-0 
1-9 

22-8 

3-  3 

4-  4 
2-2 

57-9 
The  rate  in  h( 

61-5 
jalthy  districts 

78-8 
at  these  ages  a 

66-9 
verages  only  3 

82-8 
9-4TpeT  1,000. 

66-9 

Mem. — Density  of  population  in  1871  was  4-3  in  Widnes,  0  6  in  England  and  Welles. 
Persons  per  inhabited  house  5  9  in  Widnes,  5-3  in  England  and  Wales. 


Mortality  from  Lung  Diseases. 


(Deaths  to  10,000  males  living  at  four  age  periods  in  the  years  1861-/0.) 


Ages. 

Healthy 
Districts. 

Prescot. 

Newcastle. 

Gateshead. 

Tynemouth. 

England. 

25-35 

6 

-// 

7 

7 

5 

9 

35-45 

10 

i9 

20 

14 

7 

17 

45-55 

19 

5l1 

41 

29 

20 

35 

55-65 

39 

H4 

98 

75 

50 

76 

The  table  may  be  read  thus : — To  10,0vW  m2n  living  at  the  age  45-55,  If)  died  annually  of  lung  diseases  in  the  healthy 
districts;  53  in  Prescot;  41  in  Newcastle;  29  in  Gateshead  ;  20  in  Tynemouth ;  35  in  England  and  Wales. 
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NOXIOUS  VAPOURS  COMMISSION  : 


ALPHABETICAL  LIST  OF  WITNESSES, 

WITH  A 

SHOET  SUMMARY  OI'  THEIR  EVIDENCE. 


A. 

ACKERLEY,  Mr.  JOHN,  899-982. 

Is  a  farmer  near  Widnes,  905.  Ascribes  loss  of  two  cows 
and  illness  of  five  horses  to  hay  damaged  by  vapours. 
Sold  14  tons  of  hay  at  21.  per  ton,  and  had  to  buy  hay  at 
Bl.  a  ton,  911-19.  Intends  to  leave  the  farm;  cannot 
make  a  living,  931.  Gives  instances  of  deterioration  of 
quality  of  grain  and  quantity  of  straw,  and  consequent 
reduction  of  price,  932-52.  Cannot  grow  fruit  nor  beans ; 
and  turnips  and  mangolds  suffer,  956-65.  Cows  yield 
much  less  milk,  967. 

ACTON,  Mr.,  983-1002. 

Is  a  farmer  at  Norton,  three  miles  from  Runcorn,  and 
owns  houses  near  Runcorn,  which  are  much  depreciated  in 
value  owing  to  the  proximity  of  Messrs.  Wigg  and  Steele's 
alkali  works. 

ALLEN,  J.  FENWICK,  Esq.,  11,622-11,750. 

Is  partner  in  Newton,  Keates,  and  Co.'s  copper  works  at 
St.  Helens.  Describes  their  efforts  to  reduce  the  nuisance 
from  copper  works  by  the  condensation  of  sulphurous  acid. 
At  present  they  condense  about  25  tons  of  acid  per  week, 
which  formerly  went  into  the  air,  11,622-42.  The  emis- 
sion of  sulphurous  gases  depends  greatly  on  the  character 
of  the  ore  ;  but  all  gases  given  off  in  the  calcining  process 
might  be  condensed.  Four  out  of  six  copper  works  at 
St.  Helens  do  not  condense,  11,642-63.  Thinks  that 
inspection  of  the  works  would  not  interfere  with  the  trade 
at  St.  Helens,  11,679-86.  Describes  observations  on 
snow  as  to  distances  at  which  acids  fall  from  works, 
11,689-95.  The  sulphuric  acid  chambers  and  muffle 
furnaces  put  up  by  witness's  firm  cost  4,000Z. ;  the  Gersten- 
hbfer  furnace  is  not  used  in  St.  Helens.  Compares 
results  with  those  obtained  by  Mr.  Vi^dan,  11,712-50. 

ALLHUSEN,  ALFRED,  Esq.,  6944-6990. 

Managing  Director  of  the  Newcastle  Chemical  Works 
Company,  6944.  Is  of  opinion  that  the  present  Alkali  Acts 
have  not  yet  been  fairly  tested,  and  that  further  legisla- 
tion is  premature ;  that  it  is  advisable  to  limit  the  escape 
of  sulphurous  or  sulphuric  acid  from  tlie  exits  of  all 
chimneys ;  that  more  damage  is  done  from  the  body  of 
alkali  works  where  the  plant  is  not  in  proper  order  than 
by  chimney  escapes ;  and  that  the  chief  inspector  might  be 
empowered  to  close  works  where  the  plant  is  inadequate, 
till  the  defects  are  remedied,  6944-70.  The  number  and 
duties  of  the  inspectors  should  be  increased,  6950,  6959. 
Would  object  to  their  payment  by  a  local  rate,  6990. 
Should  think  it  very  likely  that  escapes  from  shortness  of 
water  in  the  condenser  may  occur  in  the  Tyne  district, 
6979-82. 

ALMOND,  Mr.  JAMES,  2127-2131. 

Is  a  farmer  at  Cronton.  Agrees  with  James  Hallow's 
evidence.    Describes  damage  done  to  fruit  trees. 

ANDERSON,  WILLIAM,  Esq.,  4243-4260. 

Resides  close  to  South  Shields,  and  has  observed  during 
the  last  few  years  a  great  destrviction  of  trees  by  sulphuric 
acid  vapours. 

ANDREWS,  THOMAS,  3269-3281. 

Formerly  traveller  for  Messrs.  Johnson,  of  Runcorn. 
There  is  now  hardly  any  timber  within  two  miles  of  the 
east  side  of  the  town,  but  it  has  all  been  destroyed  (and 
more  rapidly  of  late  years)  by  the  vapours  from  the  Widnes 
and  Runcorn  works. 

APPLETON,  GEORGE,  10,385-10,429. 

Is  a  baker  and  grocer  near  Batter  sea  Park,  and  com- 
plains of  the  nuisance  caused  by  Messrs.  Wallace's  vitriol 


and  sulphate  of  ammonia  works,  especially  since  the  latter 
manufacture  was  commenced. 

ARMSTRONG,     JOSEPH     FOSTER,   Esq.,  M.D. 
4288^390. 

Has  resided  in  South  Shields  for  20  years,  and  knows 
all  the  chemical  works.  On  Sunday,  when  the  works  are 
stopped  in  tire  mornmg,  the  atmosphere  is  one  of  the  finest 
in  the  north  of  England.  When  the  works  are  going,  the 
atmosphere  is  very  cloudy,  4288-303.  Heart  disease  and 
all  chest  affections  are  greatly  aggravated  by  the  gases,  and 
the  infant  mortality  is  high,  4304-12,  4345.  The  gases  are 
let  off  between  3  and  4  in  the  morning,  4320.  Finds  it 
difficult  to  keep  surgical  instruments  clean,  4323,  Wit- 
ness's garden  has  suffered  very  much,  4325.  The  Alkali 
and  Smoke  Acts  are  not  properly  put  into  operation  by 
local  authorities,  and  should  be  admhiistered  by  some 
central  authority,  4330-44,  4383-90. 

ATKINSON,  Mr.  GEORGE,  3649-3716. 

Is  a  retired  farmer  living  near  Durham.  Gives  details 
of  valuations  made  by  him  at  various  times  of  damage  to 
crops,  caused  by  collieries  and  coke  ovens.  States  that 
labovirers  had  occasionally  to  leave  the  fields  in  consequence 
of  the  smoke. 


B. 

BAKER,  Mr.  WILLIAM,  12,451-12,613. 

Is  a  farmer  near  Runcorn.  Describes  recent  loss  of 
30  sheep,  and  attributes  loss  of  16  of  them  to  gas  from 
alkali  works.  Got  no  redress  for  the  death  of  the  sheep, 
but  receives  compensation  for  damaged  crops. 

BALLARD,  Dr.  EDWARD,  12,872-12,991. 

Is  engaged  in  reporting  to  the  Local  Government  Board 
on  works  connected  with  the  inquiry  of  the  Commission. 
Views  as  to  further  legislation.  Objects  to  increase  of 
central  inspection,  but  would  enlarge  or  combine  districts 
of  local  authorities.  Is  of  opinion  that  in  prosecutions  for 
nuisance,  a  Government  inspector  might  usefully  be  made 
the  referee. 

BANNER,  EDWARD,  Esq.,  2382-2400. 

Lives  at  Roby,  6|  miles  from  Widnes.  First  observed 
effects  of  noxious  gases  from  Widnes  seven  or  eight  years 
ago,  and  complains  of  increasing  damage  to  fruit  trees,  and 
nuisance  from  the  smell,  which  penetrates  into  the  house 
and  destroys  his  comfort. 

BEAMONT,  WILLIAM,  Esq.,  363-383,  2177. 

Is  chairman  of  the  Lancashire  and  Cheshire  Association 
for  controlling  the  escape  of  noxious  vapours  and  fluids 
from  manufactories.  Makes  statement  as  to  commence- 
ment of  alkali  manufacture  in  Lancashire,  and  the  passing 
and  provisions  of  the  Alkali  Acts,  363-75.  Describes 
destruction  of  trees  near  Warrington,  376-80.  States 
points  as  to  which  the  association  proposes  to  tender 
evidence,  380-82. 

BELL,  I.  LOWTHIAN,  Esq.,  M.P.,  11,111-11,299. 

Is  a  large  proprietor  of  coking  works  in  the  county  of 
Durham.  Describes  the  destructive  effect  on  vegetation 
of  smoke  from  coke  ovens,  and  a  mode  of  working 
whereby  all  nuisance  and  damage  is  obviated,  11,111-183. 
States  his  views  as  to  inspection,  and  as  to  the  escape 
of  hydrochloric  acid  from  alkali  works,  11,193-221, 
11,246;  and  as  to  Acts  for  the  prevention  of  smoke, 
11,222-245. 

BELL,  Mr.  JOSEPH,  3717-3754. 

A  farmer  near  Prudhoe.  Has  had  crops  damaged  by 
smoke  from  brick  kilns  and  coke  ovens.  Cannot  keep 
so  many  cattle  as  he  used  to  keep. 
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BERNAYS,  Dr.  A.  J.,  9748-9821, 

Is  professor  of  chemistry  at  St.  Thomas'  Hospital.  The 
Lambeth  potteries  do  not  render  the  site  objectionable  for 
a  hospital ;  the  smells  from  the  wharves  where  garbage  is 
deposited,  and  from  bone  boiling  and  candle  factories,  are 
the  most  offensive.  Persons  in  a  low  state  of  health  may- 
be affected  by  the  emissions  from  the  works. 

BESVvICK,  HENRY,  Esq.,  5821-5890. 

Is  agent  to  Lord  Cholmondeley.  States  that  since  the 
passing  of  the  Alkali  Act,  1863,  damage  to  the  country  in 
the  neighbourhood  of  Widnes  became  less  apparent,  and 
that  since  the  passing  of  the  1874  Act  there  has  not  been 
so  much  damage  nor  so  many  complaints  from  farmers. 
Speaks  to  increase  in  price  of  farm  produce,  and  to 
increased  rentals  on  Lord  Cholmondeley's  estates;  due 
however  more  or  less  to  re-valuations. 

{Further  examined),  12,787-12,859. 

States  his  opinion  that  Mr.  Baker's  sheep  were  old,  and 
died  from  over  luxuriant  pasture. 

BEWES,  C.  T.,  Esq.,  10,820-10,843. 

Is  a  solicitor  at  Plymouth,  and  states  that  land  for 
building  purposes  is  depreciated,  owing  to  effluvia  from 
manufactories.    Is  in  favour  of  government  inspection. 

BLATHERWICK,  CHARLES,  Esq.,  12,382-12,426. 

Is  sub-inspector  under  the  Alkali  Acts  at  GUsgow. 
Denies  that  the  Acts  are  habitually  violated.  Has  never 
recommended  a  prosecution.  Thinks  the  apparatus  is 
sufficient,  except  in  some  small  works. 

BOARDMAN,  THOMAS,  1225-1262. 

Is  a  nurseryman  near  St.  Helens,  and  speaks  as  to  the 
destruction  of  plants,  trees,  and  fences.  Thinks  the  copper 
works  do  the  most  harm. 

BROCK,  JOHi^,  Esq.,  5431-5637. 

Is  managing  director  of  the  British  Alkali  Works  at 
Widnes.  Considers  that  the  foundation  of  the  damage  to 
trees  in  the  Widnes  district  was  laid  before  the  Alkali  Acts 
came  into  force ;  that  great  improvement  has  taken  place 
since  the  passing  of  the  Acts,  and  that  a  more  stringent 
Act  than  that  of  1874  could  not  be  worked;  but  more 
inspectors  are  required,  5431-38.  The  Amendment  Act 
of  1874  cost  the  trade  100,000?.,  54,38.  Witness's  firm 
are  introducing  improved  furnaces,  5439.  Alkali  waste  can 
be  so  deposited  as  to  be  almost  harmless,  but  further 
powers  are  required  for  conveying  away  the  acid  drainage, 
5470  etseq.,  5561.  At  present  a  definite  standard  for  other 
gases  besides  muriatic  acid  should  not  be  enacted,  6502. 
The  inspectors  should  take  cognizance  of  the  average  of 
escapes,  and  all  works  ought  to  be  brought  up  to  the 
standard  of  the  present  Acts,  5536-43.  Thinks  it  un- 
desirable that  the  manufacturers  of  a  certain  district 
should  have  a  common  fund  out  of  which  damage  should 
be  paid,  or  that  works  should  be  licensed;  and  would 
strongly  object  to  the  enforcement  of  any  process  for  the 
treatment  of  waste  drainage,  also  to  the  abolition  of  the 
power  to  remove  cases  to  the  superior  courts,  5573-5629. 

BROCKLEBANK,  THOMAS,  Esq.,  2230-2264. 

Is  a  Liverpool  merchant,  and  represents  AUerton  Local 
Board.  Complains  of  stenches  caused  by  vapours  from 
Widnes,  and  of  their  effect  on  plate,  &c.  Looks  upon  the 
Alkali  Acts  and  the  system  of  inspection  as  totally  in- 
operative ;  and  would  make  the  manufacturers  collectively 
responsible  for  damage  done. 

BROOKE,  Sir  RICHARD,  Bart.,  384-478. 

Owns  property  on  both  sides  of  the  Mersey.  The 
injurj'  to  the  property  caused  by  works  at  Widnes  and 
Runcorn  has  increased  yearly,  particularly  in  the  last  four 
years,  .384-94.  Has  at  present  3,000  trees  which  must  be 
cut  down,  and  many  thousands  have  been  cut  down  before. 
Has  great  difficulty  in  letting  the  farms  over  which  the 
vapours  pass,  and  has  also  to  recoup  the  tenants  in  the 
event  of  any  damage  being  done.  Hedges  are  destroyed, 
and  the  grass,  and  cattle  feeding  on  it,  are  injuriously 
affected  by  the  gases,  and  the  hay  crops  cannot  be  sold  in 
the  neighbourhood,  396-411.  The  gases  enter  witness's 
house,  and  destroy  the  comfort  of  the  inmates,  412-13,444. 
States  results  of  actions  for  damages,  414-21.  Thinks 
that  the  staff  of  inspectors  ia  too  small  and  the  present 
inspection  inefficient,  421-29.    The  gases  float  about  more 


at  night  than  in  the  daytime,  430.  Witness's  property  has 
not  been  in  any  way  benefited  by  the  Alkali  Acts,  459. 

BROWN,      JAMES      CAMPBELL,     Esq.,  M.D. 
2430-2592. 

Analyst  to  the  corporation  of  Liverpool  and  county  of 
Lancaster.  Gives  statistics  of  the  increase  of  alkali  works 
in  Widnes  from  1869  to  1874,  and  has  observed  the  pre- 
sence of  hydrochloric  acid  from  the  Widnes  works,  and 
its  effects  on  vegetation  in  Liverpool  and  its  outskirts, 
2430-70.  Would  suggest  that  works  should  be  confined 
to  certain  districts,  which  might  be  assigned  by  the  Local 
Government  Board,  2480-89,  2577.  Considers  that  the 
inspectors  require  officers  .under  them;  and  that  copper 
works,  glass  and  bottle  works,  and  other  works  should  be 
under  inspection,  2490-97.  States  that  acid  from  the 
alkah  waste  in  Liverpool  finds  its  way  into  the  sewers, 
2500.  Is  of  opinion  that  the  gases  are  injurious  to  health, 
2455,  2516.  States  that  Mond's  process  for  the  utilization 
of  the  alkali  waste  can  be  worked  without  loss,  2513. 

BURN.4RD,  C.  FREDERICK,  Esq.,  9048-9172. 

Is  a  chemical  manure  manufacturer  at  Plymouth. 
Objects  to  local  sanitary  inspection  of  works,  but  not  to 
central  inspection.  Chemical  manure  works  can,  v/itli 
proper  condensation,  be  inoffensively  conducted,  9050  et  seq. 
The  principal  cause  of  nuisance  at  Plymouth  is  the  town 
dung  heap,  9069.  The  escape  of  arsenic  from  his  works 
is  infinitesimal,  9087.  Account  of  condensing  process, 
9113.  Statement  of  materials  used,  9122.  View  of  law 
relating  to  prosecutions  for  nuisance,  9145. 

BURTON,  JOHN  M.,  Esq.,  F.R.C.S.,  7898-7913. 

Has  a  large  practice  in  Blackheath,  and  complains  of 
offensive  smells  from  manufactories  on  the  Thames. 


0. 

CANTERBURY,  His  Grace  the  Archbishop  of,  9543-9575. 

Complains  of  the  noxious  vapours  from  the  Lambeth 
potteries,  which  injuriously  affect  steel,  bindings  of  books, 
&c.,  as  well  as  trees.  Complains  also  of  a  candle  factory 
and  of  manure  heaps. 

CAREY,  EUSTACE,  Esq.,  5222-5430, 

Is  partner  in  the  firm  of  Gaskell,  Deacon,  and  Co., 
alkali  manufacturers,  Widnes.  Witness's  firm  are  intro- 
ducing improved  "  plus  jiressure  "  furnaces,  5226.  Con- 
siders the  chimney  test  the  only  practicable  one,  5250. 
Considers  that  in  time  the  "  plus  pressure  "  furnace  will 
be  used  by  the  trade  generally,  5283.  States  that  the 
amount  of  sulphurous  acid  which  escapes  in  vitriol  manu- 
facture is  at  the  utmost  about  one  sixth  the  amount 
emitted  ))y  the  combustion  of  coal,  5290.  Is  of  opinion 
that  a  limit  of  escape  in  the  manufacture  of  sulphuric  acid 
cannot  yet  be  enacted,  5309.  Would  be  willing  to  submit 
to  a  limit  of  escape  of  sulphurous  acid  from  the  combus- 
tion of  coal,  if  it  applied  to  all  coal  consumers,  5318. 
About  1,000,000  tons  of  coal  per  annum  are  consumed  at 
Widnes,  and  a  large  amount  of  the  damage  is  due  to  this, 
5321.  The  complaints  from  Woolton  are  almost  entirely 
due  to  sulphuretted  hydrogen,  5343.  A  limit  of  escape 
for  chlorine  cannot  yet  be  fixed,  5358.  Alkali  waste  may 
be  laid  without  causing  any  appreciable  amount  of  nuisance, 
but  witness  would  not  recommend  any  particular  process 
of  treatment,  5392-5403.  Considers  that  the  number  of 
inspectors  should  be  increased,  5404.  Evidence  as  to 
health  of  workmen  employed,  5418-27. 

CARR-ELLISON,     RALPH,    Esq.,    3469-3616  and 
4239-4242. 

Owns  estates  at  Hebburn  and  Dunston  Hill,  and  speaks 
to  great  depreciation  of  value  of  land  for  agricultural  pur- 
poses since  1830  or  1835,  caused  by  vapours  from  alkali 
and  other  works,  3469-86.  Men  of  the  class  of  commis- 
sionaires are  required  as  watchmen  to  assist  the  inspectors, 
3487.  Difficulty  of  obtaining  compensation  for  damage, 
3503.  Effects  of  vapours  on  cattle,  3516.  Evidence  as 
to  coal  smoke  and  desirability  of  more  government  in-, 
spection,  3537  et  seq.  As  to  apportionment  of  damages, 
4239-42. 

CARR,  Dr.  WILLIAM,  8094-8126, 

Is  a  physician  in  practice  at  Blackheath,  and  states  that 
for  the  last  seven  years  Blackheath  has  been  subjected  to 
noxious  and  abominable  smells  from  manufactories  on  the 
north  bank  of  the  Thames. 
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NOXIOUS  VAPOURS  COMMISSION  : 


CARTER,  W.  ORME,  Esq.,  2401-2412. 

Is  a  slate  merchant  at  Liverpool,  and  states  that  the 
gases  from  Widnes  have  increased  lately,  and  destroy 
trees. 

CARTY,  JOHN,  8501-8525. 

Is  assistant  inspector  of  nuisances  to  the  Woolwich  Local 
Board  of  Health,  and  confirms  the  evidence  of  Mr.  Thomas 
as  to  noxious  vapours  from  the  chemical  manure  and  otlier 
works  on  the  north  bank  of  the  Thames,  which  are  smelt 
at  Woolwich. 

CHESHIRE,   CHRISTOPHER,  Esq.,   757!)-7G28  and 
8352. 

Is  clerk  to  the  Rural  Sanitary  Authority  of  Northwich, 
and  gives  evidence  as  to  the  operation  of  existing  legis- 
lation for  the  prevention  of  smoke  nuisance  in  the  salt 
district  of  Cheshire. 

COLLAMBELL,   CHARLES,  Esq.,   F.R.C.S.,  9493- 
9542. 

Is  a  medical  man  practising  at  Lambeth,  and  complains 
of  vapours  from  the  potteries  and  the  nuisance  arising 
from  candle  works  and  manure  and  dust  heaps.  Describes 
effect  of  vapours  on  health. 

COLLIER,  WILLIAM,  Esq.,  1058-1129. 

Formerly  manager  of  alkali  works.  Speaks  to  damage 
done  to  Sir  Rd.  Brooke's  property  by  Messrs.  Wigg's 
works  at  Runcorn.  Is  of  opinion  that  if  only  5  per  cent,  of 
gas  was  allowed  to  escape  the  damage  would  be  very  little ; 
but  that  the  Acts  are  not  properly  carried  out  at  present. 

COOKSON,  NORMAN  C,  Esq.,  13,927-14,034. 

Is  a  lead  manufacturer  at  Newcastle.  States  the 
character  of  the  fumes  given  off,  13,929.  Describes  the 
process  of  condensation  of  lead  fumes,  13,932,  13,981, 
the  escape  of  sulphurous  acid,  and  the  expensive  process 
of  condensing  or  intercepting  it,  13,943-57.  Would  not 
object  to  inspection  similar  to  that  under  the  Alkali  Acts, 
13,966.  Successful  condensation  depends  on  the  character 
of  the  ores,  13,9/6.  Describes  experiments  in  condensing 
sulphurous  acid,  14,015-21.  States  that  the  land  near  his 
works  does  not  suffer  from  lead  fumes,  14,028.  That  the 
health  of  the  workmen  is  necessarily  affected  in  time  to  a 
certain  extent,  14,031-32. 

CROSS,  Major  JAMES,  C.E.,  6050-6278. 

Is  chairman  of  the  Widnes  Local  Board.  Gives 
statistics  of  the  population,  birth  and  death  rates,  and 
rateable  value  of  Widnes,  6050-65.  Is  of  opinion  that  if 
the  Act  of  1874  was  thoroughly  carried  out  there  would 
be  little  cause  of  complaint.  Lays  great  stress  on  the 
necessity  of  the  residence  of  an  inspector  close  to  the 
works,  6075,  &c.  All  works  emitting  noxious  vapours 
should  be  put  under  inspection,  6085.  States  action  of 
Widnes  Sanitary  Committee  in  relation  to  inspection  of 
and  building  on  waste  heaps,  608S-94.  More  inspectors 
are  required  ;  gives  instances  of  violation  of  the  Acts,  6113- 
25,  6146-58,  &c.  Views  as  to  prevention  of  nuisance  of 
sulphuretted  hydrogen  arising  from  waste  heaps,  6131  et 
seq.  Evidence  as  to  Mond's  process,  6209-20.  Restric- 
tions on  establishment  of  new  works  might  be  allowed, 
but  the  law  as  to  recovery  of  damages  should  not  be 
altered,  6244-58. 

CROSSLEY,  JOHN,  Esq.,  10,994-11,070. 

Is  director  and  manager  of  the  Ravenhead  Plate  Glass 
Works  at  St.  Helens.  Describes  his  works,  employing 
2,000  people,  and  states  that  they  have  done  no  appreciable 
damage  to  trees  or  country.  Describes  the  process  of  evolu- 
tion of  sulphurous  acid  in  glass  making,  and  difficulty  of 
condensation.    Statement  as  to  bottle  glass  making. 

DARSIE,  J.  RUSSELL,  Esq.,  2666-2675. 

Is  chairman  of  the  Toxteth  Park  Local  Board  of  Health, 
and  lives  at  Grove  Park,  nine  miles  from  Widnes,  and 
has  noticed  the  smell  from  the  Widnes  vapours  for  the 
iast  few  years. 

DAVENPORT,  JACOB,  1929-2016,  and  2022-2049. 

Is  a  farmer.  Describes  damage  done  by  vapours  from 
Widnes  to  crops,  trees,  and  cattle,  and  effect  on  health, 
1929-58.  All  groups  of  works  should  be  compelled  to 
contribute  to  compensation  for  damages  done,  1959-67. 


The  erection  of  new  works  should  be  controlled,  2040-43 
In  cases  of  damage  the  county  court  award  should  be 
final,  2046. 

DOULTON,  HENRY,  Esq.,  9595-9747. 

Is  proprietor  of  potteries  in  Lambeth.  For  the  last  200 
ypars  glazing  has  been  done  by  salt ;  describes  the  process, 
9595-9603.  Number  of  kilns  has  been  reduced,  9605. 
Describes  attempts  made  to  diminish  the  nuisance  from 
vapours.  Analysis  of  vapours  by  Dr.  Odling.  Experiments 
made  by  Mr.  Fletcher,  Difficulty  of  condensation  in 
manufacturing  finer  kinds  of  ware.  Denies  that  the 
vapours  are  appreciably  injurious  to  health  or  vegetation, 
9610-68.  Is  also  proprietor  of  large  works  at  St.  Helens 
and  in  Staffordshire,  where  there  are  no  complaints,  9668. 
The  difficulty  of  condensing  the  muriatic  acid  in  potteries 
is  the  draught,  9684,  9729. 

DUGUID,  Mr.  WILLIAM,  12,614-12,703,  and  12,860- 
12,871. 

Is  veterinary  surgeon  at  the  Brown  Institute.  Visited 
Mr.  Baker's  farm,  and  ascribes  the  death  of  his  sheep  to 
gases  from  bleaching  powder  or  sulphuric  acid  works. 

DUNBAR,  Mr.  R.  S.,  10,339-10,384. 

Resides  at  Greenliithe.  Is  not  conscious  of  nuisances 
from  cement  works.  Admits  there  is  an  unpleasant  smell 
with  a  fog  and  east  wind.  Has  not  suH^ered  in  health 
from  the  vapours.  States  that  the  value  of  land  is  not 
depreciated.  Has  not  seen  navigation  on  the  river  made 
difficult  by  vapours  from  cement  works,  and  smoke. 

E. 

EDGER,  ALFRED  J.  M.,  Esq.,  7003-7010. 

Analytical  chemist,  Newcastle-on-Tyne.  States  that  one 
of  the  principal  causes  of  escape  in  the  manufacture  of 
sulphuric  acid  in  small  works  is  the  absence  of  the  Gay- 
Lussac  towers ;  and  makes  suggestions  as  to  the  preven- 
tion of  escapes  of  muriatic  acid. 

ELLIS,  FRANCIS,  Esq.,  479-597. 

Forrr.erly  agent  for  Sir  Richard  Brooke.  Describes  de- 
struction of  timber  and  fences  on  his  estate  by  vapours 
from  the  Runcorn  and  Widnes  works,  and  injurious  effects 
on  cattle. 

EVANS,  WILLIAM,  Esq.,  12,054-12,099. 

Is  manager  of  copper  works  at  Llanelly.  Injury  to 
crops,  &c.  by  the  smoke  was  complained  of  before  the 
introduction  of  high  chimneys,  but  not  since.  Any  legis- 
lation of  a  sweeping  character  would  be  disastrous  to  the 
trade. 

F. 

FALK,  H.  E.,  Esq.,  7629-7798. 

Is  proprietor  of  the  Mill  Bank  Salt  Works  in  Cheshira^ 
Describes  the  salt  districts  and  effects  of  the  coal  smoke 
on  vegetation,  7629-53.  More  coal  is  consumed  than 
formerly,  7655.  Attributes  all  damage  done  to  sulphurous 
acid,  7670.  Does  not  attempt  to  consume  black  smoke, 
7675.  Gives  statistics  as  to  increase  of  trade,  7693. 
Describes  process  of  combustion  at  salt  works,  7721. 
Objects  to  any  further  inspection,  7745. 

FARR,  WILLIAM,  Esq.,  F.R.S.,  6S63-6912. 

Observations  on  statistics  as  to  population  and  health 
of  Widnes  put  in  by  Major  Cross. 

FAULKNER,  Mr.  FRANK,  5792-5809. 

Is  managing  brewer  to  a  firm  near  St.  Helens,  and  com- 
plains of  the  nuisance  from  sulphuretted  hydrogen. 

FELL,  CHARLES  RICHARD,  Esq.,  3619-3648. 

Is  of  opinion  that  the  Alkali  Acts  have  failed.  Has  not 
heard  of  a  single  conviction  since  the  passing  of  the 
Alkali  Act,  1863.    Suggests  amendments  of  the  law. 

FINCH,  Dr.  ROBERT,  8353-8409. 

Medical  Officer  of  Health  to  the  Plumstead  District 
Board  of  Works.  States  that  his  district  suffers  intensely 
from  noxious  vapours  emanating  from  the  chemical  and 
manure  works  on  the  banks  of  the  Thames.  Describes 
their  nature  and  effects  on  health,  and  the  difficulty  of 
obtaining  any  redress. 
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FLETCHER,  ALFRED  EVANS,  Esq.,  0578-6862. 

Sub-inspector  under  the  Alkali  Acts,  and  has  charge  of 
the  western  district,  (55/8-82.  Agrees  with  the  evidence 
given  before  the  Commission  as  to  continued  injury  to 
vegetation  by  escape  of  acid  gases  from  the  chemical  work  ; 
but  the  injury  would  have  been  far  greater  if  there  had 
been  no  inspection,  6583-89.  The  complaints  from 
WooU-on  of  nuisance  are  owing  to  sulphuretted  hydrogen. 
The  Act  of  1874  has  promoted  invention,  and  gives  ample 
pow-r  for  the  control  of  all  noxious  gases  from  alkah 
works.  Approves  of  "best  practicable  means  clause; 
and  is  of  opinion  that  further  legislation  is  not  needed  as 
regards  alkali  works  at  present;  but  that  copper  and  other 
works  ou"-ht  to  be  placed  under  a  "best  practicabk  means 
clause,  6590-95.  Has  occasionally  apportioned  damage 
done  among  the  several  works  contributing  to  it,  bbUU-.^, 
6695  Gives  particulars  as  to  the  actual  working  of  inspec  - 
tion ;  some  increase  is  desirable.  Gives  instances  ot  pro- 
secutions for  infringement  of  the  Alkali  Acts,  l^auity 
furnaces  rather  than  want  of  water  for  condensing  purposes 
are  the  chief  sources  of  damage  in  I-ancashire.  Opmion  as 
to  the  chimney  test,  and  inspection  of  waste  heaps,  ObU.1- 
6811  Thinks  that  a  limit  of  escape  might  now  be  enacted 
for  the  sulphuric  acid  manufacture,  6815.  Medical  officei-s 
of  health  cannot  assist  the  inspectors,  6852.  Coal  gives  ott 
6h  times  as  much  acid  in  the  United  Kingdom  as  all  the 
pyrites  burnt  for  the  production  of  oil  of  vitriol,  b85J. 

{Further  examined),  11,541-11,620. 

Has  visited  Mr.  Vivian's  copper  works  at  Swansea  and 
also  the  Lancashire  works.  Suggests  that  where  complaints 
are  made,  manufacturers  should  be  compelled  to  use  the  best 
practicable  means.  At  St.  Helens  copper  smelters  desire 
inspection,  11,541-60.  As  to  effects  of  copper  smoke  on 
vegetation,  11,661-65.  Points  out  how  inspection  may 
be  profitable  to  the  manufacturer,  11,567-/4.  Arsenic 
escapes  from  copper  flues,  11,580.  Thinks  that  legislation 
as  applied  to  copper  works  might  vary  with  their  situation, 
11,597-600. 

FORWOOD,  A.  BOWER,  Esq.,  2413-2429. 

Chairman  of  the  Health  Committee  of  Liverpool. 
Resides  at  Woolton  Hill,  five  miles  from  the  centre  of 
Widnes,  and  latterly  has  noticed  objectionable  vapours 
from  Widnts.    Closer  inspection  is  required. 

FOSTER,  RICHARD,  Esq.,  4184-4238. 

Owner  of  White  House  Estate  in  Tynesidc,  and  states 
that  its  value  is  destroyed  as  a  residence.  The  hedges  and 
trees  are  entirely  destroyed.  Cattle  do  not  thrive,  and  the 
farm  rental  is  much  depreciated  by  vapours  attributed  to 
copper  works.  Suggests  that  damage  should  be  valued 
by  a  Government  assessor,  and  that  its  apportionment 
should  be  left  to  the  manufacturers.  When  on  the  lioard 
of  guardians  witness  frequently  saw  strong  men  who  had 
got  a  shot  of  gas  apply  for  parish  relief. 

G. 

GALLIMORE,  JOHN,  1210-1224. 

Formerly  labourer  at  the  Widnes  Alkali  Co.'s  Works. 
Gives  evidence  as  to  the  letting  out  of  gas  froni  the 
chambers  every  morning  into  the  air,  instead  of  letting  it 
go  up  the  chimney. 

GAMBLE,  DAVID,  Esq.,  4736-4942,  and  5220-5221. 

Is  an  alkali  manufacturer  at  St.  Helens,  and  puts  in 
resolutions  passed  in  January  1877  by  the  committee  of 
the  Alkali  Association,  of  which  he  is  chairman,  4740. 
Considers  that  the  inspector  should  Hve  within  sight  of 
the  works,  4741.  Is  not  aware  that  there  is  a  greater 
escape  of  vapour  at  night  than  during  the  daytime, 
4742-46.  Considers  that  the  nuisance  chiefly  comijlained 
of  is  sulphuretted  hydrogen,  arising  from  mixture  of  acid 
and  waste  drainage.  The  St.  Helens  corporation  are 
taking  steps  to  prevent  discharge  of  muriatic  acid  into 
streams,  4753,  4763,  4772.  Manufacture  of  bleaching 
powder  commenced  in  St.  Helens  in  1841,  4753.  In  the 
best  conducted  works  there  are  occasional  unavoidable 
escapes  ;  but  there  is  a  decided  improvement  in  crops  and 
trees  in  the  neighbourhood  of  St.  Helens,  4772-88.  Con- 
siders that  if  the  whole  of  the  works  were  brought  up 
to  the  level  of  the  best  conducted  works  there  would  be  no 
reasonable  cause  of  complaint,  and  that  this  might  be 
effected  by  increasing  the  staff  of  inspectors,  4794.  A 
per-centage  limit  ought  not  to  be  fixed  with  respect  to  the 
escape  of  sulphuric  acid  or  chlorine,  4825-28.  Evidence 
as  to  Sankey  Brook,  4737-41.  As  to  execution  of  Alkali 
Acts  by  inspectors,  4855-69.     As  to  compensation  for 
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damage,  4872-79.  As  to  actions  for  damage,  4918-33.  As 
fo  treatment  of  alkali  waste,  4934-39. 

GARNET r,  PHILIP  FREDERIC,  Esq.,  2265-233^. 

Law  clerk  to  the  Local  Board  of  Garston,  and  resides 
seven  or  eigh';  miles  from -Widnes.  Hands  in  a  recocd  of 
the  occasions  on  which  he  has  experienced  discomfort  and 
annoyance  from  noxious  vapours,  commencing  May  1874, 
2265-85.  Observations  on  the  Alkali  Acts,  2286  2312. 
Suggestions  for  amendment  of  law,  2285,  2327-38. 

GLANVILLE,  WILLIAM,  8483-8500. 

Is  sanitary  inspector  of  the  South-Eastern  vSanitary 
Association,  and  describes  the  smells  emitted  by  manure 
and  other  works  on  the  banks  of  the  Thames. 

GLEDOWE,       Rev.        RICHARD  WILLIAM, 

ii,;joo-ii,.37i. 

Is  vicar  of  Neston,  near  Flint,  and  com|)lains  of  vapours 
from  Messrs.  Muspratt's  alkali  works.  Shrubs  and  trees 
are  injured,  and  the  value  of  land  for  residences  is  depre- 
ciated. The  inspector  visited  Messrs.  Muspratt's  works 
on  a  complaint  made  to  him.  The  nuisan 'e  has  not  been 
permanently  abated. 

GLOVER,  JOHN,  Esq.,  7191-7268. 

Managing  partner  of  alkali  works,  near  Newcastle-on- 
Tyne,  and  the  inventor  of  the  "  Glover  tower."  Is  of 
opinion  that  a  standard  ought  to  he  fixed  with  regard  to 
the  escape  of  sulphuric  acid ;  that  the  standard  of  escape 
of  hydrochloric  acid  might  be  gradually  raised ;  and  that 
the  contact  of  acid  with  alkali  waste  ought  to  be  prohibited, 
7191-7239.  Would  not  give  the  inspector  control  over 
the  manufacturing  jilant,  7232.  As  to  accidental  escapes 
and  self-acting  testing  ajiparatus,  7244-49.  States  that 
by  washing  small  coal  efficiently  a  coal  unuseable  may 
be  made  useable,  7256-6S. 

GRANT,  JOHN,  Esq.,  10,302-10,.338. 

Is  an  assistant  engineer  of  the  Metropolitan  Board  of 
Works,  and  speaks  to  the  advantages,  as  regards  prevention 
of  nuisance,  of  the  use  of  the  Hoffmann  kiln  in  cement 
works. 

GREEN,  EDWARD,  3312-3340. 

Is  gardener  to  the  Corporation  of  Warrington,  and 
states  that  the  trees  in  the  park  have  suffered  considerably 
from  the  smoke  and  noxious  vapours  from  spelter  works, 
glass  works,  and  forges,  particulurly.  from  the  spelter 
works.    Witness's  liealtii  also  suffers. 

GRENFELL,  P.  ST.  LEGER,  Esq.,  11,934-11,979. 

Is  part  proprietor  of  copper  works  near  Swansea.  States 
that  he  made  experiments  to  minimise  the  smoke  from  the 
works,  at  a  cost  of  nearly  5,00UZ.,  but  with  no  satisfactory 
result,  1 1,934-40.  Has  had  no  complaints  about  his  works, 
but  admits  that  the  smoke  damages  vegetation,  11,941-56. 
Does  not  make  sulphuric  acid,  11,957.  Owing  to  depres- 
sion of  the  copper  trade,  has  reduced  his  works,  11,962. 
Denies  that  copper  smoke  is  unhealthy,  1 1,966.  Legisla- 
tion ought  not  to  interfere  with  the  copper  trade ;  there  is 
no  practical  means  of  reducing  copper  smoke,  11,967-79- 

H. 

HALLOWS,  JAMES,  2112-2126. 

Is  a  metal  l)roker  and  farmer  near  Widnes.  The  gases 
from  the  alkali  works  are  a  nuisance,  and  damage  his 
garden.    Suggests  that  chemical  works  might  be  licensed. 

HALS  ALL,  JOHN,  2077-2100. 

Is  a  farmer  at  Halebank.  Fruit  trees,  crops,  and  fences 
are  damaged  by  vapours  from  Widnes,  2083.  The 
vapours  escape  more  at  night,  and  particularly  on  Sunday, 
2092.    Land  for  building  purposes  is  depreciated,  2109. 

HALSALL,  GILJJERT,  2104. 

Is  a  farmer  near  Widnes,  and  agrees  with  John  Halsall's 
evidence. 

HARDING,  Mr.  JAMES  MAY,  13,.580-1. 3,667. 

Occupies  a  farm  near  Swansea.  States  the  damnging 
effects  of  co]iper  and  other  vapours  on  crops  and  live  stock. 
The  injury  has  diminished  in  late  years,  13.()63,  and  no 
actions  have  been  brought  by  agriculturists,  13,661. 
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HARVEY,  WILLIAM,  Esq.,  10,884-10,891. 

Is  a  chemical  manufacturer,  &c.,  at  Plymouth.  Denies 
that  his  works  injure  vegetation,  and  states  that  the  value 
of  property  near  the  Hoe  has  greatly  risen.  Desires 
elScient  Government  inspection. 

HEATON,  C.  WILLIAM,  Esq.,  8410-8482. 

Is  lecturer  on  chemistry  at  Charing  Cross  Hospital,  and 
states  that  the  noxious  vapours  from  the  works  on  the 
Thames  are  twofold,  viz.,  acid  fumes  given  ofP  from  all  the 
works  and  organic  fumes  from  manure  works,  8410-24. 
In  many  cases  manufacturers  have  tried  to  diminish  the 
escape  of  noxious  vapours.  Describes  the  measures  taken, 
and  which  these  works  ought  to  be  compelled  to  adopt, 
under  Government  inspection,  8424-82. 

HEDLEY,  W.  IRVING,  42/4-4287. 

Is  a  gardener  at  Chirton,  and  describes  danrage  done  to 
vegetation  when  the  wind  was  from  certain  quarters. 
Damage  done  to  trees  by  vapours. 

HENSHAW,  JOHN,  2104. 

Is  a  farmer  near  Widnes.  Agrees  with  John  Halsall's 
evidence. 

HEWITT,  DAVID  BASIL,  Esq.,  7045-7190. 

Is  a  partner  in  the  firm  of  Richard  Bealey  and  Co., 
bleachers  and  chemical  manufacturers  near  Manchester. 
They  have  not  been  sued  for  damages.  Describes  situation 
of  works  and  precautions  taken  to  prevent  acid  escapes, 
7045-64.  The  Alkali  Acts  are  of  benefit  to  the  public,  but 
should  embrace  more  trades,  7064-66.  Considers  the 
])resent  law  with  reference  to  noxious  vo  pours  unequal, 
7073.  Glassmakers  might  be  compelled  to  use  the  best 
jjracticable  means,  7076.  Alkali  waste  can  be  dealt  with 
so  as  not  to  produce  a  nuisance,  7081,  714.3.  Evidence  as 
to  smoke  from  coke  ovens,  and  opinion  as  to  the  distance 
at  which  muriatic  acid  does  damage,  7086-89.  Good 
health  of  men  employed  in  chemical  works,  7089-91. 
Opinion  as  to  inspection  of  works,  7092-7109,  7173-82. 
Muriatic  acid  escapes  from  galvanising  wire  works,  7123-31. 
The  power  of  removing  cases  of  compensation  from  the 
county  court  to  a  siiperior  court  should  be  retained, 
7133-87. 

HICKS,  F.,  Esq.,  10.869-10,883. 

Is  ciiairman  and  appears  on  behalf  of  the  Plymouth 
Mercantile  Association.  States  that  the  fumes  from  the 
chemical  manure  and  other  works  injure  the  trade  of  the 
town,  and  depreciate  the  value  of  land.  Is  distinctly  in 
favour  of  Government  inspection. 

HOBSON,  JOHN  THOMAS,  Esq.,  12,427-12,450. 

Is  a  sub-inspector  under  the  Alkali  Acts.  Agrees  with 
Dr.  Angus  Smith's  evidence  as  to  inspection.  Has  never 
prosecuted  but  has  frequently  cautioned  manufacturers. 
Compulsory  daily  testing  of  escapes  would  be  a  good  thing. 
Requires  assistants. 

HOLDEN,  JOHN,  1263-1329. 

Is  a  farmer  living  at  Burtonwood,  near  St.  Helens. 
Copper  smoke  injures  the  land,  vegetation,  orchards,  and 
crops,  1275-97.    Has  not  suffered  in  health. 

HOLL,  Dr.  EGERTON  F.,  1537-1593. 

Is  medical  officer  for  Prescot  workhouse.  Widnes  and 
St.  Helen's  are  in  the  union.  The  per-centage  of  chest 
affections  coming  from  the  districts  of  the  chemical  works 
is  much  larger  than  from  districts  round,  and  the  vapours 
probably  reduce  the  vitality  of  children.  Is  unable  to  give 
statistics. 

HOLLAND,  ROBERT,  Esq.,  598-788. 

Is  agent  to  Sir  Rd.  Brooke.  Describes  the  damage  done 
by  acid  vapours  to  crops,  trees,  and  hedges,  600-15.  The 
Alkali  Act  of  1874  has  caused  no  improvement,  628.  Is 
of  opinion  that  inspection  is  a  complete  failure  at  present, 
638.  Describes  injury  to  timber,  641-49 ;  and  to  live 
stock  656-70.  The  value  of  farms  is  depreciated  by 
the  proximity  of  the  works,  and  the  soil  is  probably 
injured,  671-98,  739,  &c.  For  building  purposes  the  value 
of  land  is  increased  within  a  given  radius,  722-31. 

HOOD,  ARCHIBALD,  Esq.,  11,980-12,053. 

Is  interested  in  collieries  at  Rhondda,  Glamorganshire, 
and  m  the  manufacture  of  coke.    Describes  the  situation 


and  construction  of  his  coke  ovens.  Intends  to  erect  ovens 
which  will  utilize  the  gases.  Legislation  on  the  subject  of 
coke  ovens  would  be  premature.  Owns  parafiin  oil  works 
in  Scotland,  and  has  had  complaints  of  damage  to  vege- 
tation, more  especially  from  the  combustion  of  waste 
heaps. 

HOOPPELL,  Rev.  ROBERT,  4391  4464. 

Is  rector  of  Byer's  Green,  in  the  county  of  Durham. 
Describes  the  discomfort  and  feeling  of  nausea  caused  by 
noxious  vapours  from  alkali  works.  Believes  that  the 
gases  were  let  off  regularly  between  2  and  4  o'clock  in  the 
morning,  4391-97-  An  association  was  formed  by  the 
residents  of  South  Shields  to  protect  themselves  from  these 
nuisances,  which  diminished  the  nuisance,  4398-4429. 
Evidence  as  to  black  coal  smoke,  4404-8.  As  to  coke 
ovens,  4409-24.    Opinion  as  to  legislation,  4434-64. 

HOPWOOD,  The  Rev.  Canon,  1594-1641. 

Rector  of  Winwick,  near  St.  Helens.  Complains  of 
injury  to  trees  and  vegetation  by  muriatic  acid  from  the 
chimneys,  and  of  nuisance  from  exhalations  of  the  Sankey 
Brook.  The  Alkali  Act  of  1863  has  lessened  the  escape  of 
muriatic  acid,  though  the  nuisance  from  the  waste  heaps 
has  been  increased.  Invalids  are  affected  by  the  nuisance. 
Meadows  are  injured  by  the  overflow  of  the  Sankey  Brook. 

HOUGH,  GEORGE,  1027-1034. 

Is  owner  of  barge  horses  which  were  afPected  by  gas 
from  alkali  works  at  Weston,  and  received  51.  compensation. 

HOWELL,  GILBERT,  10,676-745. 

Is  a  farmer  in  Flint.  Complains  of  lead  fumes  emitted 
from  Messrs.  Walker,  Parker,  and  Co.'s  lead  works,  which 
cover  the  land  with  slime,  and  injuriously  affect  crops,  and 
cattle  grazing  on  the  land.  Messrs.  Walker  declined  to 
accept  the  arbitration  proposed. 

J. 

JENKYNS,  Rev.  RICHARD,  4715-4735. 

Resides  at  Wallsend.  States  that  the  noxious  vapours 
from  chemical  and  copper  works  are  injurious  to  vegetation 
and  affect  personal  comfort. 

K. 

KEATES,  WILLIAM,  Esq.,  3175-3248, 

Carried  on  copper  works  at  Ravenhead  from  1830  to 
1835  without  any  complaint  of  damage,  and  subsequently 
at  Sutton,  in  the  neighbourhood  of  St.  Helens.  In  about 
1840  complaints  began  to  be  made,  and  witness  paid  com- 
pensation assessed  by  a  person  mutually  agreed  upon.  As 
alkali  works  increased,  the  damage  done  increased,  and 
various  actions  were  brought  against  witness  in  the  county 
court.  Result  of  actions  and  appeal,  3177-97.  Describes 
hardshijj  of  existing  state  of  law  as  to  recovery  of  damages, 
and  suggests  that  a  valuer  should  be  appointed  to  assess 
damages  done  by  the  works,  and  to  apportion  the  amount 
to  be  paid  by  each  work,  3199-3207.  Attributes  damage 
done  to  land  in  Sankey  Brook  Valley  to  acids  in  the  brook, 
3210-13.  Thinks  that  a  large  amount  of  the  damage 
(not  all)  done  by  alkali  works  is  due  to  escapes  from  the 
chimneys  of  uncondensed  gases,  3217-20.  Is  of  opinion 
that  if  the  Alkali  A.cts  had  not  been  passed,  the  country 
would  have  been  uninhabitable  within  a  certain  radius; 
but  that  owing  to  the  increase  of  works  the  injury  is  as 
great  as  it  was  some  years  ago,  3225-6.  Copper  smelting 
could  not  be  carried  on  if  the  emission  of  sulphurous  acid 
was  prohibited,  3228.  The  value  of  land  in  the  neighbour- 
hood of  the  works  has  enormously  increased,  3234.  The 
number  of  alkali  inspectors  should  be  increased,  3243. 

KEATES,  THOMAS  WILLIAM,  Esq.,  9891-10,024 

Is  consulting  chemist  to  the  Metropolitan  Board  of 
Works.  Puts  in  lists  of. the  trades  in  London  ca,using 
nuisances  which  should  be  subject  to  supervision.  Is  in 
favour  of  extending  the  Slaughter-houses  Act  of  1874  to 
certain  trades  not  at  present  under  it,  with  the  same  power 
of  inspection  and  of  making  byelaws,  9891-9929.  Gas- 
works are  not  necessarily  a  nuisance  ;  and  they  should  be 
dealt  with  by  special  legislation,  9930-46.  Powers  now 
vested  in  the  vestries  should  be  transferred  to  the  Metro- 
politan Board  of  Works,  9955.  Evidence  as  to  cause  of 
death  of  sewer  men  in  the  New  Road,  Battersea,  9962. 
Gold  and  silver  refiners  do  not  create  much  nuisance,  9966. 
Opinion  as  to  the  kind  of  inspection  desirable,  9978-84, 
9997-10,024. 
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KNOWLES,  Mr.  ROBERT,  12,709-12,786. 

Is  a  farmer  near  Morecambe  Bay.  Describes  the  con- 
dition of  Mr.  Baker's  sheep,  and  attributes  their  death  to 
overfeeding  on  damp  succulent  pasture,  and  not  to  vapours 
from  chemical  works  deposited  on  the  grass. 

L. 

LAMBERT,  CHARLES,  Esq.,  11,751-11,814. 

Is  owner  of  copper  works  near  Swansea.  Has  had  no 
complaints  of  damage.  Makes  sulphuric  acid,  but  finds 
diflficulty  in  disposing  of  it,  11,751-68.  The  copper  trade 
is  greatiy  depressed,  11,771-  Would  not  object  to  legisla- 
tion compelling  copper  manufacturers  to  use  the  best 
practicable  means  of  reducing  nuisance,  11,783.  His 
attempt  to  recover  sulphur  has  not  been  economical, 
11,784-811.  Would  prefer  to  be  free  from  inspection, 
11,813. 

LAMBERT,  JOHN,  Esq.,  C.B.,  13,114-13,175. 

Is  secretary  to  the  Local  Government  Board.  States  the 
progress  of  legislation  with  regard  to  trades  included  in  the 
Sanitary  Acts.  They  do  not  afford  protection  against  effluvia 
which  are  not  injurious  to  health,  13,117-32.  Would  not 
give  local  authorities  power  to  prohibit  new  works  without 
an  appeal,  13,142.  Except  in  special  trades,  inspection 
should  be  local.  Views  as  to  suggested  legislation, 
13,150-75. 

LANE,  Surgeon  Major,  8526-8559. 

Lives  at  Woolwich.  The  nauseous  smells  from  chemical 
and  other  works  on  the  Thames  have  decreased.  Made  a 
report  to  the  War  OfBce  in  1876,  that  the  vapours  are  not 
unhealthy. 

LAX,  Mr-,  WILLIAM,  3755-3805. 

Of  Prospect  Hill,  near  Earsdon.  States  that  he  has 
assessed  damages  done  by  noxious  vapours  for  upwards  of 
30  years.  Gives  particulars  of  damage  to  Birds  Nest  Farm 
on  the  Tyne,  and  explains  the  difficulty  of  tracing  the 
origin  of  damage.  The  Alkali  Acts  have  effected  con- 
siderable improvement,  but  great  injury  is  done  by  copper 
extracting  works. 

LEADBEATER,  GEORGE,  6279-6309. 

Is  a  gardener  near  Liverpool,  and  states  that  the  trees  in 
Sefton  Park,  Liverpool,  are  quite  healthy,  except  on  the 
side  subject  to  the  salt  sjjray  from  the  Mersey. 

LEGAT,  Dr.  ANDREW,  4465-4535. 

Is  a  physician  at  South  Shields.  States  that  the  vapours 
from  glass  and  chemical  works  are  injurious  to  health  and 
to  vegetation,  4469-76.  There  is  great  difficulty  in  ob- 
taining any  redress  by  law,  4479-95.  Is  of  opinion  that 
the  enforcement  of  the  law  for  consuming  smoke,  &c., 
should  rest  with  a  central  authority,  4497,  4533. 

LIDDLE,  Dr.  JOHN,  9392-9425. 

Is  medical  officer  of  health  for  the  Whitechapel  district, 
and  has  frequently  complained  of  the  irritating  sulphuric 
acid  vapours  from  Mr.  Rothschild's  refinery.  The  nui- 
sance has  decreased  of  late. 

LINAKER,  H.,  Esq.,  5891-6049. 

Is  a  land  agent  and  surveyor  near  Widnes  and  Runcorn. 
The  letting  value  during  the  last  20  years  of  farms  in  the 
neighbourhood  of  Weston  and  Runcorn  has  increased. 
Has  for  the  last  four  years  assessed  the  damage  done  by 
the  Weston  chemical  works,  and  has  had  no  difiBculty  with 
the  farmers  who  cultivate  their  land  properly.  Gives  par- 
ticulars as  to  various  estates.  In  the  neighbourhood  of 
salt  works  there  is  considerable  damage  to  vegetation. 

LINGHAM,  Rev.  JOHN,  9426-9492. 

Is  rector  of  Lambeth.  Describes  disagreeable  effects  of 
the  vapours  escaping  from  the  Lambeth  potteries.  Of  late 
years  complaints  of  the  nuisance  have  increased.  Also 
complains  of  nauseous  smells  from  candle  factories.  When 
the  salting  process  is  not  going  on,  no  nuisance  arises  from 
the  potteries,  9485. 

LITTLE,  Dr.,  2215-2229, 

Lives  near  Widnes.  Considers  that  the  vapours  from 
Widnes  are  prejudicial  to  persons  sufi'ering  from  bronchial 
affections. 
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LOCKEY,  JAMES,  Esq.,  8292-8351. 

Is  owner  of  the  Phoenix  salt  and  lime  works,  Northwich, 
and  is  the  inventor  of  a  furnace  economising  the  consump- 
tion of  fuel.    Describes  its  constructidta  and  its  working. 

LOMAS,  Dr.,  10,430-10,464. 

Is  a  physician  residing  in  Wandsworth  Road.  Com- 
plains that  the  offensive  vapours  from  Messrs.  Wallace's 
works  cause  nausea  and  illness.  Instances  a  workman 
nearly  killed  by  the  vapour,  10,430-46.  States  proceedings 
taken  with  respect  to  the  nuisance  which  has  arisen  since 
the  manufacture  of  sulphate  of  ammonia  commenced;  and 
describes  inquest  on  a  sewer  flusher  suffocated  in  a  sewer 
into  which  refuse  chemical  matters  had  been  discharged 
from  Messrs.  Wallace's  works,  10,452-61. 

M. 

MACTEAR,  JAMES,  Esq.,  6411-6577. 

Is  technical  managing  partner  of  C.  Tennant  and  Co., 
who  have  alkali  works  at  St.  Rollox,  Glasgow,  and 
Hebburn-on-Tyne.  Gives  statistics  of  the  weight  and 
value  of  the  raw  materials  and  products,  number  of  men 
employed  and  wages  paid,  &c.,  and  of  condensation. 
6411-12.  Describes  furnaces,  and  puts  in  tables  and  gives 
statistics  as  to  chimney  escapes,  6413-16.  Describes 
method  of  dealing  with  alkali  waste,  6417-20.  Gives 
statistics  as  to  health  of  the  men  employed  in  alkali  works, 
and  of  population  generally  in  Glasgow  and  Hebburn, 
6421-26.  Further  evidence  as  to  chimney  testing,  6427-78, 
6499-6518.  Alkali  waste  has  been  used  successfully  by 
farmers  as  manure,  6484-93.  As  to  prevention  of  furnace 
leakages,  6536-51.  Suggestion  for  appointment  of  skilled 
manufacturers  to  assist  the  alkali  inspectors,  6494,  6570. 
Mond's  process  is  not  practically  to  be  adopted,  6573. 

McMIKEN,  Mr.  ALEXANDER  CRAIG,  1758-1816. 

Of  Moat  House  Farm,  near  St.  Helens.  States  that  the 
vapours  from  copper  works  damage  trees  and  crops,  1769-82 
At  present  the  damage  is  as  great  as  ever,  1812. 

McNICOLL,  Dr.  R.,  1642-1716. 

Medical  officer  of  health  for  St.  Helens.  Reported  to 
town  council  in  1873,  on  the  gases  from  the  Sankey  Brook 
and  waste  heaps.  Thinks  that  these  gases  reduce  the  vital 
forces,  and  hinder  recovery  from  disease,  1642-47.  Reported 
in  1874  on  the  atmosphere  of  St.  Helens,  and  its  effect  on 
health,  1648-52.  Recommended  that  acids  should  be 
kept  out  of  the  brook,  1653.  Thinks  that  good  has  been 
done  by  the  Alkali  Act  of  1863,  but  the  works  have  greatly 
increased,  1663.  States  that  all  the  sewage  of  St.  Helens 
finds  its  way  into  the  Sankey  Brook,  16/8.  Has  not  ob- 
served any  beneficial  result  from  the  Alkali  Act  of  1874, 
1701. 

McQUEEN,  JAMES,  4261-4273. 

Is  a  gardener  at  Preston.'  Has  observed  damage  caused 
to  vegetation  by  the  noxious  vapours. 

MERRY,  Mr.  FRANCIS  JOHN,  13,799-13,804. 

Is  a  commission  agent.  Denies  that  arsenious  vapours 
escape  from  open  heaps  or  clamps  in  nickel  works. 

MERZ,  Dr.  THEODORE,  14,128-14,205. 

Is  connected  with  the  Tharsis  Copper  Smelting  Company. 
Copper  can  be  extracted  by  the  wet  process  without  causing 
any  great  nuisance,  owing  to  recent  improvements.  Is  of 
opinion  that  inspection  might  be  advantageously  extended 
so  as  to  deal  with  sulphuric  and  sulphurous  acid  escapes  ; 
but  there  are  certain  processes  to  which  any  rigid  legislation 
could  hardly  be  applied. 

MONO,  LUDWIG,  Esq.,  4943-5039. 

Has  taken  out  a  patent  for  extracting  sulphur  from 
alkali  waste,  and  states  that  the  process,  if  properly  con- 
ducted, makes  the  waste  innocuous,  and  is  remunerative, 
4943-72.  Replies  to  Mr.  Muspratt's  criticisms  on  the 
process,  4973-84,  The  process  is  carried  out  abroad  with 
good  results,  5021-25.  Describes  his  alkali  works  carried 
on  by  the  ammonia  process,  5029-39. 

MOORE,  STUART  ARCHIBALD,  Esq.,  8750-8815. 

Lives  at  Greenhithe.  Reads  notes  made  in  1874  as  to 
the  nuisance  from  cement  works  on  the  banks  of  the 
Thames,  8754.  The  nuisance  is  on  the  increase,  and  the 
clouds  of  vapour  render  navigation  dangerous,  8/58-78, 
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8804  Suo-gests  that  cement  works  be  put  under  Govern- 
ment insp°ection,  878G.  States  that  the  value  of  his 
property  is  depreciated,  8810. 

MORGAN,  THOxMAS,  13,704-13,725. 

Is  timber  clerk  at  carriage  works  near  Swansea. 
Describes  effects  of  copper  smoke  on  his  garden. 

MORGAN,  Mr.  WILLIAM,  10,913-10,993. 

Is  manao-er  at  Mr.  Vivian's  copper  works.  States  that 
the  process"es  adopted  in  Mr.  Vivian's  works  for  preventmg 
the  escape  of  noxious  matters,  are  not  used  in  others ;  but 
there  would  be  no  difficulty  in  compelbng  by  legislation 
the  adoption  of  similar  means,  10,913-929.  Describes 
working  of  the  Gerstenhofer  furnace,  10,930-982.  Vegeta- 
tion in  the  neighbourhood  of  Swansea  has  improved, 
10,983. 

MORGAN,  Mr.  WILLIAM,  13,768-13,798. 

Is  analyst  for  the  borough  of  Swansea.  States  that 
nickel  works  emit  a  vapour  containing  sulphurous  and 
arsenious  acid. 

MORRIS,  SiK  J.  ARMINE,  Bart.,  13,543-13,579. 

Is  a  landowner  on  both  sides  of  Swansea.  States  that 
his  property  suffers  from  copper  smoke  and  other  vapours, 
and  that  in  consequence  he  is  obliged  to  reduce  rents, 
13,543-570.  Thinks  that  Swansea  ought  not  to  be 
exempted  from  any  legislation  which  might  take  place 
for  controlling  noxious  vapours,  13,571-579- 

MORRIS,  Sir  JOHN,  8816-8937,  9047. 

Is  a  chairman  of  the  Chemical  Manure  Manufacturers 
Association.  The  association  believe  that  the  trade  can 
be  conducted  so  as  to  remove  all  grounds  of  complaint 
of  nuisance,  and  desire  Government  inspection,  8816. 
Describes  the  processes  used  in  his  works,  8817-23. 
Describes  the  process  of  treating  bones  by  superheated 
steam  which  prevents  the  nuisance  which  occurs  from 
common  steam,  8864-86.  The  health  of  the  workmen  is 
good,  8931. 
{Further  examined.) 

Fat  can  be  extracted  from  bones  by  the  superheated 
steam  process,  9047. 

MOUBERT,  ADOLPHUS  BENEDICT,  Esq.,  1415- 
1494. 

Is  agent  to  Lord  Gerard.  States  results  of  claims  for 
damages  against  alkali  manufacturers,  1419.  No  improve- 
ment has  resulted  from  the  operation  of  the  AlkaU  Acts, 
owing  to  the  great  increase  of  the  works,  1422-32. 
Describes  injury  to  Lord  Gerard's  estate  since  1862.  Some 
manufacturers  are  careful  but  others  are  not,  1436-71. 
The  number  of  inspectors  should  be  increased,  1474. 

MUSPRATT,  EDMUND  K.,  Esq.,  5040-5202,  11,416- 
11,438. 

An  alkali  maker  conducting  business  in  Flint,  Liverpool, 
and  Widnes.  The  Alkali  Acts  have  diminished  escapes 
of  noxious  vapours,  and  the  damage  complained  of  by 
some  of  the  witnesses  was  due  to  the  evolution  of  gas 
from  a  particular  work  badly  conducted.  The  complaints 
from  Woolton  are  of  escape  of  sulphuretted  hydrogen. 
There  has  been  no  complaint  of  damage  by  witness'  works 
in  Flint  during  the  last  20  years,  5040-60.  Gives  statis- 
tics  as  to  sulphur  given  off  by  combustion  of  coal,  5073. 
Gives  his  experience  of  Mond's  process  for  treatment  of 
alkali  waste.  If  manufacturers  are  forbidden  to  run  acid 
into  streams,  some  other  power  of  disposing  of  it  must  be 
given,  5077-92.  Further  evidence  as  to  waste,  5118,  5127- 
37.  Observes  on  opinion  of  Dr.  Taylor  and  Dr.  Campbell 
Brown  that  the  high  death-rate  in  certain  wards  of  Liver- 
pool is  due  to  gases  from  chemical  works,  5093-96.  Views 
as  to  mode  of  testing  escapes,  5111-26.  Views  as  to 
inspection,  5139-50,  5173.  Thinks  that  manufacturers 
might  be  compelled  to  stop  nuisance  from  drainage  liquors, 
but  allowed  to  use  their  own  process,  5129.  Thinks  that 
chlorine,  hydrochloric  acid,  and  sulphurous  acid  are  pre- 
ventives in  a  certain  degree  fi-om  epidemic  diseases;  that 
sulphurous  acid  is  an  antiseptic.  Considers  that  since 
1874  more  damage  has  been  done  by  the  sulphuric  acid 
from  the  consumption  of  coal,  than  by  the  gases  from  the 
chemical  works,  to  Sir  R.  Brooke's  estate,  5157-90. 

[Further  examined.) 

Denies  that  much  damage  has  been  done  to  vegetation 
round  Flinc  by  vapours,  11,417.  The  nuisance  complained 
of  comes  from  waste  heaps,  11^421. 


H. 

NEILSON,  ROBERT,  Esq.,  2138-2176. 

Lives  at  Halewood,  in  Lancashire,  and  is  tenant  of  a 
farm  of  260  acres.  Considers  that  the  noxious  vapours 
from  Widnes  have  increased  sjiecially  within  the  last  5  to  8 
years;  and  that  the  Alkali  Amendment  Act  of  1874  has 
had  no  beneficial  effect. 

NEWALL,  B.  S.,  Esq.,  7011-7044. 

Is  partner  in  the  Washington  Chemical  Company, 
and  chairman  of  the  Sanitary  Committee  of  the  Corporation 
of  Gateshead.  Describes  his  process  of  condensation  by 
spray  machine.  All  noxious  vapours,  including  coal 
smoke,  ought  to  come  under  inspection. 

NEWMAN,  Mr.  JOHN,  13,726-13,752. 

Rents  garden  land  near  Lambert's  copper  works  at 
Swansea,  and  describes  destruction  of  produce  by  copper 
smoke. 

NICHOLLS,  Mr.  JOHN,  13,668-13,703. 

Occupies  a  farm  near  Swansea,  and  describes  the  in- 
jurious effects  on  his  farm  of  smoke  from  copper  works 
and  other  manufactories. 

0. 

ODAMS,  JAMES,  Esq.,  8938-9046. 

Is  a  chemical  raa.nure  manufacturer  near  the  Victoria 
Docks.  Admits  that  complaints  have  been  made,  and 
that  nuisance  may  arise  from  accident,  8938-57.  Desires 
skilled  non-local  inspection,  8958-66.  Describes  the  pro- 
cess of  manufacture,  and  his  appliances  for  condensation. 
Has  no  objection  to  legislation  enforcing  the  use  of  best 
known  means,  8967-9046. 

ODLING,  Professor,  F.R.S.,  10,197-10,301. 

Is  professor  of  chemistry  at  the  University  of  Oxford. 
Describes  the  ])rocess  of  making  Portland  cement,  and  the 
exhalations  from  the  manufacture.  Believes  that  great 
improvement  will  be  effected  by  use  of  the  Hoffman  kiln, 
10,202-223.  Difference  between  Hoffman's  and  other 
kilns,  10,226-38.  Thinks  that  the  evolution  of  any  ap- 
preciable quantity  of  sulphuretted  hydrogen  from  cement 
works  might  be  prohibited,  10,243-45,  Manufacturers 
desire  a  system  of  inspection  similar  to  that  under  the 
Alkali  Acts,  10,245-49.  The  great  improvement  to  abate 
nuisance  from  cement  works  is  to  be  looked  for  in  the 
perfect  burning  of  the  cement,  10,250.  Would  not  bind 
a  manufacturer  to  use  a  particular  process,  10,278. 

P. 

PACKARD,  EDWARD,  Esq.,  9241-9307. 

A  chemical  manure  manufacturer  at  Ipswich.  Is  in 
favour  of  some  plan  for  licensing  the  erection  of  manure 
works,  similar  to  that  in  force  in  Germany,-  9241-54. 
Describes  his  processes  of  manufacture  ;  there  is  a  certain 
amount  of  smell,  but  no  injury  to  health  or  vegetation. 
Is  in  favour  of  a  system  of  Government  inspection, 
9254-9307.  His  works  have  been  the  subject  of  public 
complaints,  9261. 

PARDEY,  JAMES  E.,  Esq.,  1885-1928. 

Is  agent  to  Mr.  Legh,  M.P.  Confirms  evidence  as  to 
the  damage  done  by  vapours  from  alkali  and  copper  works 
to  trees,  fences,  and  crops.  Gives  instances  of  reduction 
of  rents  of  farms,  1885-97.  Was  treasurer  to  an  associa- 
tion formed  for  obtaining  compensation,  but  the  expense 
of  recovering  damages  was  so  great  that  the  whole  thing 
was  given  up,  1897.  Suggests  that  valuers  should  be 
appointed  by  the  manufacturers  and  the  farmers  to  assess 
damages  done,  and  that  some  person  appointed  by  Govern- 
ment should  apportion  them  among  the  manufacturers, 
1899.  A  local  rate  to  provide  for  additional  inspection 
would  be  unjust,  1901-11.  The  Alkali  Acts  ought  to  be 
extended  to  copper  and  other  works  giving  off  noxious 
vapours,  1915. 

PATTINSON,  HUGH  LEE,  Esq.,  6991-7001. 

Is  managing  partner  in  the  Felling  Chemical  Works.  Is 
of  opinion  that  the  Alkali  Act  of  1874  is  sufficient,  and 
puts  in  a  copy  of  resolution  from  the  local  association  of 
manufacturers  to  that  effect,  and  copy  of  a  resolution 
as  to  extending  the  operation  of  the  Alkali  Acts. 
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PATTINSON,  JOHiNf,  Esq.,  7269-7342. 

Is  public  analyst  for  tne  borough  of  Newcastle-upon-Tyne. 
Vegetation  has  suffered  very  seriously  on  both  banks  of 
the  Tyne  from  noxious  vapours  given  off  by  chemical 
works,  coke  ovens,  and  copper  works,  especially  the  latter. 
An  extension  of  inspection,  and  enforcing  the  "  best  prac- 
ticable means  "  clause  is  desirable.  Describes  experiments 
as  to  composition  of  coal  smoke.  Where  several  works 
have  contributed  to  cause  damage,  the  judo;e  or  arbitrator 
should  have  power  to  call  in  the  inspector  to  apportion  the 
damages  among  the  different  works. 

PENNINGTON,  GEORGE,  1130-1209. 

Formerly  a  bricklayer  in  chemical  works.  Speaks  as  to 
escapes  of  gas  through  the  action  of  the  men  themselves, 
by  raising  the  dampers  to  send  up  more  air  into  the 
chimney. 

PHILLIPS,  GEORGE,  13,754-13,761. 

Is  a  gardener  near  Swansea,  and  describes  damage  done 
to  his  garden  by  copper  smoke. 

PHILLIPS,  JOHN  ARTHUR,  Esq.,  14,035-14,127. 

Has  been  connected  witli  lead  works  in  England,  France, 
Germany,  and  Spain.  Has  never  seen  damage  done  to 
land  by  lead  fumes,  but  men  employed  in  certain  processes 
in  the  manufactory  suffer  in  health,  14,035-51.  Testifies 
to  improved  jirocesses  in  the  trade,  14,052-G3.  Profit  in 
the  trade  depends  on  good  condensation  of  lead  fumes, 
14,05G.  Would  not  object  to  inspection,  14,066.  Sul- 
phurous acid  cannot  be  satisfactorily  intercepted,  14,069. 
Statements  as  to  blast  and  reverberatory  furnaces,  14,086- 
93.  Opinion  on  inspertion  and  escapes  from  copper  works, 
14,104-19. 

PILKINGTON,  W.  W.,  Esq.,  11,071-11,110. 

Is  a  glass  manufacturer  at  St.  Helens.  No  method  of 
condensing  the  sulphurous  gases  evolved  is  known, 
11,07 1-7B.  Half  the  glass  used  in  England  is  made  abroad, 
11,079.  Would  not  object  to  Government  inspection, 
11,085.  It  is  absolutely  necessary  to  use  sul[)hate  of  soda, 
and  to  maintain  a  very  high  temperature  in  the  process, 
11,087-97.    Testifies  to  advantage  of  high  chimneys,  11,103. 

PINK,  HENRY  NORTHOVER,  Esq.,  8051-8093. 

Medical  officer  of  health  for  the  Greenwich  District 
Board  of  Works.  His  district  suffers  very  nmch  from 
noxious  vapours  from  worlis  on  the  nortli  side  of  the 
Thames.  Gives  instances  of  the  difficulties  attending  any 
legal  proceedings,  8051-69.  People  suffer  in  health,  and 
house  property  is  depreciated,  8069-79.  Medical  ofiicers 
of  health  ought  to  have  power  to  enter  works,  even  out  of 
their  own  districts. 

PINKERTON,  Mr.  JAMES,  3399-3468. 

Farmer  at  Rutherglen,  near  Glasgow.  Describes  injury 
to  crops  and  trees  by  gases  from  chemical  works,  3399-431. 
Also  appears  for  town  council  of  Rutherglen,  and  states 
that  owing  to  the  gases  the  value  of  property  in  Rutlierglen 
has  not  risen  at  all,  3431-34,  Thinks  that  manufacturers 
should  be  compelled  to  buy  or  lease  land  round  their  works, 
3352-68. 

POTTER,  ADDISON,  Esq.,  4567-4637. 

Resides  near  Newcastle.  Has  suffered  more  during  the 
last  10  or  12  years  from  the  effects  of  noxious  va])ours  upon 
vegetation  than  previously.  The  Amendment  Alkali  Act 
of  1874  has  done  good,  but  copper  works  should  l)e  put 
under  inspection,  and  the  staff  of  inspectors  should  be 
increased,  4567-89.  Would  compel  the  consumption  of 
coal  smoke.  Considers  the  ])resent  Acts  as  to  coal  smoke 
to  be  inefficient,  4590-604,  4616.  The  smoke  from  railway 
locomotives  is  a  great  nuisance,  4605. 

POTTS,  Mr.  JOHN,  3806-3895. 

Is  a  farmer  in  the  county  of  Durham.  Gives  particulars 
of  injury  to  cows  and  crops  caused  by  vapours  from 
chemical  works,  3806-48 ;  and  particulars  of  valuation 
and  mode  of  assessing  and  apportioning  damage,  3349-95. 

POWELL,  T.  W.,  Esq.,  8273-8291. 

Of  Old  Charlton,  states  that  during  the  last  two  or 
three  years  the  vapours  from  tar  works  and  manure  works 
have  been  much  worse  than  before. 

PURSER,  EDWARD,  Esq.,  Junior,  9173-9240. 

Is  a  member  of  the  London  Manure  Company,  carrying 
on  chemical  manure  works  opposite  Greenwich.  Tlicre 
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will  always  be  a  certain  local  smell  from  manure  works, 
but  no  noxious  gases  should  be  let  out  at  all.  Does  not 
object  to  byelaws  of  Metropolitan  Board  of  Works, 
9173-89.  The  health  of  the  workmen  and  the  neigh- 
bourhood is  good,  9189^91.  Would  prefer  to  be  under 
Government  inspection,  9203. 

E. 

REILLY,  F.  S.,  Esq.,  12,992-13,113. 

States  legal  diiBculties  as  to  recovery  of  compensation 
for  damage  done  by  noxious  vapours  emitted  by  groups  of 
works,  12,992-94.  Suggests  scheme  for  marking  out 
certain  districts  where  works  are  aggregated  together,  and 
for  making  the  manufacturers  liable  for  damage  caused  in 
their  collective  capacity,  12,995,  &c.  The  manufacturers 
should  themselves  apportion  the  damages  assessed  on  them 
collectivelj',  and  should  have  full  powers  of  recovering 
contributions  from  individuals,  12,996,  &c.  No  special 
tribunal  for  these  cases  is  needed,  13,013.  Explanation  of 
details,  and  answers  to  objections  to  scheme,  13,013-113. 

REYNOLDS,  THOMAS  HENRY,  10,465-10,491. 

Is  a  grocer  in  the  New  Road,  Battersea  Park.  Cora- 
plains  of  bad  smells  from  Messrs.  Wallace's  sulphate  of 
ammonia  works,  producing  nausea  and  loss  of  appetite. 

RICHARDSON,    Dr.   BENJAMIN    WARD,  F.R.S., 
2821-3174,  7478-7578.- 

Gives  results  of  observations  of  effects  on  vegetation 
produced  by  noxious  vapom-s  in  the  neighbourhood  of 
Widnes,  Runcorn,  St.  Helens,  and  Warrington,  2821-51. 
Of  observations  on  health  of  men  and  animals,  2852-2915. 
Characterises  the  various  gases,  2916-21.  Describes 
experiments  as  to  the  influence  of  the  gases  on  animal 
and  vegetable  life,  2923-27,  2963.  Statements  as  to 
sulphurous  acid  evolved  by  combustion  of  coal,  2929-80. 
Observations  on  diffusion  of  vapours  in  the  air,  and  the 
distances  to  which  they  travel,  2983-91.  Describes  modes 
in  which  escapes  of  noxious  vapours  from  alkali  works 
take  place,  2992-3028.  Describes  methods  of  working  and 
of  condensation  in  alkali  works,  3028-81.  Opinion  as  to 
operation  of  Alkali  Acts  and  inspection,  3082-3147. 
Suggestions  for  improvement  of  condensation,  3148-70. 
Suggestion  that  Government  should  establish  a  model 
manufactory,  3171. 

[Further  examined),  7478-757i3. 

States  results  of  inquiry  into  effects  on  vegetation  of 
salt  works  in  Cheshire,  74/8-84. 

Suggests  that  sulphurous  acid  given  off  from  the  com- 
l)ustion  of  coal  should  be  treated  as  a  noxious  va]iour, 
7484.  Repeats  suggestion  that  Government  should 
establish  a  model  manufactory,  7572-75^. 

RICHARDSON,  G.  B.,  Esq.,  8127-8272. 

Is  a  member  of  the  Greenwich  Local  Board  of  Works, 
and  represents  it  on  the  Metropolitan  Board  of  Works. 
The  nuisance  from  works  on  tlie  Thames  has  been  very 
severe  in  the  neighbourhood  of  Blackheath,  but  is  less 
than  some  years  ago,  8127-35.  Observations  as  to  pro- 
visions of  Public  Healtii  Act  relating  to  offensive  trades, 
8136-41.  Evidence  as  to  byelaws  of  Metropolitan  Board 
of  Works  for  regulating  offensive  trades,  8152-72.  As  to 
sulphate  of  ammonia  manufacture  by  Messrs.  Wallace  at 
Battersea,  8172-73.  Opinion  that  inspection  should  not 
be  under  Government,  8201-10.  Objects  to  "  best 
jjracticable  means"  clause,  8141,  8236-40.  Thinks  that 
the  principle  of  byelaws  under  the  Metropolitan  Slaughter- 
houses Act,  1874,  might  be  adopted  and  extended  through 
the  country,  8251-64. 

RICHARDSON,  Mr.  J.,  2627-2652. 

Is  curator  of  the  Liverpool  Corporation  Parks.  Describes 
damage  done  to  trees  in  the  various  parks  by  Liverpool 
smoke  and  noxious  vapours  from  Widnes  and  St.  Helens. 

ROBERTS,  W.  CHANDLER,  Esq.,  F.R.S.,  9308-9391. 

Is  chemist  to  the  Mint.  States  that  the  sulphuric  acid 
method  of  refining  was  introduced  in  1829  ;  and  describes 
the  process,  9308-24.  Complaints  are  made  of  escapee  of 
sulphuric  fumes  from  Mr.  Rothschild's  refinery,  which 
corrode  brass  and  damage  curtains,  9.'f20-26.  Con- 
densing appliances  could  be  adopted,  9328.  Mr.  Roths- 
child is  liberal  in  making  compensation,  9377-83. 

ROGERS,  Dr.  JAMES,  13,805-1.3,839. 

Was  lately  officer  of  health  to  the  rural  district  of 
Swansea.  liescribes  the  effect  on  vegetation  and  human 
health  of  copper  tin  and  nickel  works,  Avitli  various 
results. 
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NOXIOUS  VAPOURS  COMMISSION  : 


ROSSITER,  JAMES,  13,761-13,767. 

Is  a  gardener  near  Swansea.  Describes  damage  done  by- 
smoke  from  Mr.  Lambert's  copper  works  to  vegetation  and 
gardens. 

RUSSELL,  Dr.  DAVID,  11,372-11,415. 

Is  a  doctor  residing  at  Neston.  Complains  of  vapom-s 
from  chemical  works  at  Flint ;  states  their  nature ;  that  they 
are  injm-ious  to  delicate  people,  that  they  prevent  people 
taking  houses  at  Neston,  and  damage  vegetation. 

RUSSELL,  JOHN  A.,  Esq.,  Q.C.,  11,815-11,933. 

Is  county  court  judge  of  Manchester.  States  the 
difficulties  with  regard  to  recovery  of  compensation  for 
damage  done  by  noxious  vapours;  the  great  difficulty  is 
the  apportionment  among  several  wrong-doers,  11,815-20. 
Suggests  that  all  alleged  wrong-doers  should  be  made 
defendants  in  a  proceeding.  That  power  should  be  given 
to  an  inspector  to  interpose  between  parties  in  an  action, 
and  that  an  arbitrator  in  cases  which  demanded  special 
knowledge  might  be  appointed  by  a  judge  in  chambers, 
11,820-47.  Would  not  interfere  with  removal  of  proceed- 
ings to  superior  court  by  certiorari,  or  witli  right  of  appeal, 
11,849-53.  Points  to  be  borne  in  mind  in  apportionment 
of  damages,  11,861-66.  As  to  nuisances  not  affecting 
property,  the  law  cannot  be  materially  altered,  11,867. 
Thinks  the  inspector  might  deal  summarily  with  damages 
claimed  not  exceeding  201.,  11,873.  As  to  liability  of  a 
manufacturer  for  his  workmen's  acts,  11,876-902.  Further 
suggestions  as  to  improvement  of  procedure,  11,903-933. 

RYDER,  T.  BROMFIELD,  Esq.,  2050-2076. 

Is  a  land  agent  at  Bransford,  near  Worcester.  Valued 
the  estate  of  Colonel  Blackburne  at  Hale  and  Ilalewood  in 
February  and  March  last.  Rejiorted  injury  and  utter 
destruction  of  fences,  timber,  and  vegetation  by  the 
noxious  vapours  from  chemical  works  at  Woodend,  Ditton, 
and  Widnes.  Recommended  a  reduction  of  from  5  to  10 
per  cent,  on  some  farms  in  consequence.  States  that  the 
damages  are  constantly  extending.  Proposes  that  there 
should  be  a  general  assessment  of  damages  done  to  occu- 
piers and  owners,  and  one  general  apportionment  of  the 
compensation  to  be  paid  by  the  manufacturers.  Considers 
that  the  injury  is  now  going  on  as  actively  as  ever.  Thinks 
a  larger  staff  of  skilled  inspectors  is  needed. 

s. 

SALTER,  Mr.  THOMAS  PRITCHETT,  4536-4566. 

Is  surveyor  to  the  Ryton  Local  Board  of  Health.  Was 
20  years  in  the  police  force  at  Jarrow.  States  damage 
done  to  vegetation  and  injury  to  health  at  Jarrow  by 
noxious  vapours  from  chemical  and  other  works. 

SHAW,  Mr.  JOHN,  1330-1414. 

Is  a  landscape  gardener  living  at  Bowd en.  States  that 
great  injury  is  done  to  trees  and  hedges  by  vapours  from 
St.  Helens  and  Widnes.    The  damage  is  increasing. 

SHELLY,  JOHN,  Esq.,  10,771-10,819. 

Is  a  solicitor  at  Plymouth.  The  principal  annoyance  in 
the  neighbourhood  comes  from  the  chemical  manure  works ; 
the  vapours  cause  nausea,  and  tlie  nuisance  is  increasing. 
Thinks  that  noxious  works  should  not  be  allowed  in  a  town. 

SHEPPEY,  Mr.  EDWARD,  6310-26. 

Is  a  landscape  gardener,  and  was  for  about  eight  years 
in  the  service  of  the  Corporation  of  Liverpool.  States 
that  the  plants  in  Sefton  Park  are  very  healthy,  and  are 
not  injured  by  the  Widnes  gases. 

SHERLOCK,  Mr.  CORNELIUS,  2350-2381. 

Is  an  architect  and  land  surveyor  near  Widnes.  The 
Widnes  vapours  damage  vegetation  and  lower  the  value 
of  land  near  Childwall. 

SIMON,  JOHN,  Esq.,  C.B.,  F.R.S.,  13,176-13,246, 

Was  medical  officer  under  the  Privy  Council  and  Local 
Government  Board.  Reads  short  memorandum  on 
chemical  nuisance  legislation  written  in  1872,  13,176-181. 
States  his  views  on  and  objections  to  centralised  inspection, 
13,184-204.  Suggests  that  courts  of  justice  dealing  with 
trade  nuisances  should  employ  skilled  assessors,  1.3,205; 
that  the  Local  Government  Board  should  have  power  of- 
enforcing  "best  practicable  means  "  by  provisional  order, 
1.3,206-11.  Further  statements  as  to  working  of  existing 
sanitary  law,  and  distinction  between  central  inspection 
and  central  super-inspection,  13,212-46. 


SINCLAIR,  NORMAN,  9822-9890. 

Is  a  gardener  in  the  service  of  the  Metropolitan  Board 
of  Works.  States  that  vapours  from  the  potteries  at 
Lambeth  injure  the  trees  on  the  Albert  Embankment. 

•SMITH,  Dr.  ANGUS,  F.R.S.,  1-363,  12,100-12,381. 

Is  chief  inspector  under  the  Alkali  Acts.  States  the 
difference  between  the  Acts  of  1863  and  1874,  and  their 
operation,  1-40,  257-262.  Enumerates  works  which  might 
be  brought  under  similar  legislation,  41-42.  The  emission 
of  sulphurous  acids  from  copper  works  may  be.  diminished, 
50-67.  Difficulty  of  applying  condensation  to  glass  works, 
68-75.  If  legislation  was  extended,  some  increase  of 
inspectors  would  be  requisite,  81-87.  Injury  to  trees  by 
coal  smoke,  working  of  Smoke  Prevention  Acts,  and 
evolution  of  sulphurous  acid  from  combustion  of  coal, 
88-1 13,  212-22,  240, 340-47-  Grass  is  injured  by  drainage 
from  waste  heaps ;  the  sulphur  can  be  profitably  extracted 
from  these  heaps,  121-30.  Muriatic  acid  is  evolved  during 
the  glazing  process  in  potteries,  131-35,  189.  Explains 
the  jDrinciple  on  which  the  Alkali  Acts  have  been  adminis- 
tered by  the  inspectors,  146-52.  Proposal  for  limiting  the 
number  of  works  within  a  given  area,  162-70.  It  is 
doubtful  whether  the  waste  heaps  come  under  inspection, 
174-75.  Desirability  of  a  continuous  test  of  chimney 
escapes,  206-8.  Further  evidence  as  to  inspection,  248-49. 
As  to  extension  of  legislation,  263-317.  As  to  modes  of 
testing,  319.  There  are  complaints  as  to  the  emissions 
from  cement  works,  335-39. 

{Further  examined);  12,100-12,381. 

Explains  why  he  considers  vapours  arising  from  alkali 
waste  are  not  within  the  inspector's  jurisdiction.  Thinks 
further  legislation  on  that  subject  is  necessary,  12,100-104. 
Opinion  as  to  increasing  the  stringency  of  the  Alkali  Acts, 
and  as  to  their  extension  to  other  works,  12,106-18, 
12,138-48,  12,166.  Evidence  as  to  administration  of  the 
Acts,  12,118-37.  As  to  processes  for  withdrawal  of 
sulphur  from  alkali  waste,  12,162-65,  12,228,  12,266-79. 
As  to  accidental  escapes  in  alkali  works,  12,186-92.  As 
to  sufficiency  of  apparatus  iri  alkali  works  and  mechanical 
inspection,  12,195,  12,246-65,  12,309.  As  to  increasing 
staif  of  inspectors,  12,333-37,  12,362-66.  As  to  the 
chimney  test  in  alkali  works,  12,367-72. 

SMITH,  WILLIAM,  2110. 

Complains  of  damage  done  to  his  garden  by  Widnes 
vapours. 

SMITH,  WILLIAM  ROBINSON,  Esq.,  13,840-1 3,.926. 

Is  a  solicitor  in  Sketty,  near  Swansea.  States  injury 
done  to  rose  trees  and  other  trees,  by  copper  and  patent 
fuel  works,  13,846-55,  13,876.  Swansea  should  be  in- 
cluded in  any  legislation  the  Commission  recommend, 
13,883.  Instances  of  actions  for  compensation,  13,884-88. 
It  is  difficult  to  fix  any  damage  legally  on  one  of  a  group 
of  works,  13,889-93.  Would  insist  on  new  works  being 
so  conducted  as  to  reduce  any  mischief  to  a  minimum, 
13,903-19. 

SOLTAU,  G.  W.,  Esq.,  10,746-10,770. 

Resides  at  Little  Efford,  near  Plymouth.  On  behalf  of 
a  representative  meeting,  complains  of  the  effects  of 
vapours  from  various  works,  causing  nausea  and  loss  of 
appetite,  and  spoiling  flowers  and  vegetables.  Enumerates 
the  works  which  cause  the  nuisance.  States  that  he  has 
taken  legal  proceedings  without  effect. 

SPAIN,  GEORGE,  Esq.,  4047-4071. 

Is  land  agent  to  Sir  Walter  James  near  Jarrow.  The 
rental  of  the  estate  is  reduced  owing  to  damage  done  by 
noxious  vapours. 

SPEAKMAN,  Mr.  THOMAS,  .3.341-3398. 

Is  agent  to  the  Rev.  Mr.  Hayhurst  of  Bostock  Hall. 
The  rental  of  land  in  the  neighbourhood  of  Winsford  is 
much  depreciated  by  the  salt  works,  timber  and  fences 
being  destroyed  by  the  smoke.  Thinks  salt  works  should 
be  inspected. 

SPEAR,  Dr.  JOHN,  .3896-39.99. 

Is  medical  officer  of  health  for  South  Shields,  Jarrow, 
and  Hebburn.  States  the  effect  of  acid  escapes  from 
chemical  and  copper  works,  and  of  coal  smoke  on  vegeta- 
tion and  health,  3896-923.  Gives  statistics  of  mortality 
and  disease,  3.924-44.  Is  in  favour  of  a  system  of  Govern- 
ment inspection,  3961.  Alkali  waste  is  carried  out  to  sea 
as  a  rule  from  the  'I'yne  works,  3975, 
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SPENCER,  JAMES,  Esq.,  7914-8020. 

Is  clerk  to  the  Board  of  Works  for  the  Greenwich  District. 
Refers  to  the  case  of  Norris  v.  Barnes,  relating  to  nuisances 
arising  in  manufactures  where  minerals  are  worked,  7918. 
Thinks  that  businesses  giving  off  noxious  fumes  should 
be  regulated  like  slaughter-houses  in  the  Metropolis, 
7936.  Other  suggestions  for  amendment  of  law,  7960. 
Is  in  favour  of  Government  inspection,  8018. 

SPENCER,  JOHN  FOSTER,  Esq.,  4025-4046. 

Is  chairman  of  the  Tynemouth  Sanitary  Committee, 
and  describes  damage  done  by  vapours  from  chemical 
works  to  vegetation  at  and  near  Chu'ton. 

SPURLING,  PERCIVAL,  Esq.,  7865-7897. 

Of  Vanburgh  Park,  Blackheath.  Complains  of  the 
ofEensive  smells  emanating  from  the  manure  and  other 
works  on  the  banks  of  the  Thames,  7867-76.  The  value 
of  property  is  depreciated,  7877.  There  is  no  remedy 
against  these  nuisances,  7878. 

STEPHENS,  Dr.  THOMAS,  4000^024. 

Is  medical  officer  of  health  for  the  urban  authority  of 
Tynemouth.  The  damage  to  vegetation  by  vapours  from 
chemical  works  has  increased. 

SWAN,  J.  CAMERON,  Esq.,  6913-6943. 

Is  managing  director  of  the  Tyne  alkali  works  at  South 
Shields.  States  that  the  causes  of  complaint  against  these 
works  have  been  effectually  removed.  The  drainage  from 
the  old  waste  heap  is  rendered  innocuous  by  treatment 
with  a  bve  product  of  Weldon's  process. 

SWINBURNE,  JOSEPH  W.,  Esq.,  4638-4714. 

Is  town  clerk  of  Gateshead.  Gives  statement  of  prosecu- 
tions for  non-consnmption  of  smoke  from  1869  to  1875. 
Considers  the  law  with  regard  to  the  consumption  of 
smoke  sufficient,  and  tliat  the  local  authority  is  the  proper 
authority  to  enforce  the  law,  4638-70.  Instances  an  un- 
successful complaint  to  the  alkali  inspectors  of  an  escape 
of  noxious  vapours,  4674-4704.  Considers  that  a  con- 
siderable increase  of  skilled  inspectors  is  required,  and 
that  further  powers  might  be  given  to  prevent  the  establish- 
ment of  noxious  trades  in  urban  districts,  4682-4701. 

T. 

TATE,  HENRY,  Esq.,  5203-5219. 

Is  a  sugar  refiner  residing  at  Much  Woolton.  Has 
never  perceived  any  evil  effect  of  the  gases  from  the 
chemical  works  upon  vegetation.  Knows  Little  Woolton  ; 
has  not  observed  any  damage  there. 

TAYLOR,  Dr.  JOHN  STOPFORD,  2593-2626. 

Is  deputy  medical  officer  of  health  for  Liver})ool. 
States  that  large  deposits  of  alkali  waste  have  been 
built  over  in  Liverpool ;  that  the  infant  mortality  is  55 
per  cent,  in  Scotland  ward,  where  some  alkali  works  are 
situated.  Would  empower  urban  sanitary  authorities  to 
prohibit  the  estabhshment  of  these  trades. 

THOMAS,  ILTID,  Esq.,  13,458-13,542. 

Is  a  landowner  near  Swansea.  Describes  the  injiu'ious 
effects  on  animals,  crops,  and  trees,  of  copper  smoke ;  has 
noticed  a  marked  diminution  in  the  last  six  years,  1.3,466- 
505,  13,466-97,  13,512-18,  13,537.  Objects  to  Swansea 
manufactories  being  exempted  from  any  fresh  legislation, 
13,506.  Desires  that  central  authority  should  control  the 
erection  of  new  works,  13,526. 

THOMAS,  Mr.  HERBERT  OLIVER,  8501-8525. 

Surveyor  and  chief  inspector  of  nuisances  to  the  Wool- 
wich Local  Board  of  Health.  States  that  his  attention 
has  been  called  by  the  Board  to  the  foul  smells  |)roceeding 
from  works  across  the  river.  Complaints  are  frequently 
made  by  the  inhabitants. 

THORNELY,  JAMES,  Esq.,  2339-2349. 

Law  clerk  to  the  Local  Board  of  Little  Woolton.  Con- 
firms the  evidence  of  previous  witnesses  as  to  the  nuisance 
caused  at  Woolton  by  Widnes  vapours.  Considers  the 
present  system  of  inspection  insufficient.  Would  give 
power  to  sue  manufacturers  as  a  ])ody  for  compensation, 
leaving  it  for  the  court  or  themselves  to  apportion  the 
damages  or  ])enalty  recovered.  Suggests  that  no  chemical 
works  should  be  allowed  to  be  erected  without  a  license 
from  the  Local  Government  Board. 


TILLEY,  J.  ROSTON,  Esq.,  3617-3618. 

Explains  a  map  which  has  been  prepared  for  the  Com- 
missioners. 

TIPPING,  WILLIAM'wHITAKER,  Esq.,  1817-1884. 

Owner  of  an  estate  at  Bold  Hall  near  St.  Helens.  Says 
that  the  injury  to  trees  has  lately  been  more  severe  than 
ever,  1824.  Has, formerly  had  cattle  blinded  by  copper 
smoke,  1834.  Obtained  an  injunction  which  resulted  in 
the  closing  of  one  work,  1836.  The  suli)huric  acid  evolved 
in  copper  works  can  be  condensed,  and  copper  works 
ought  to  be  iTuder  Government  inspection,  1850-58. 
Thinks  the  present  system  of  inspection  is  insufficient. 
Does  not  agree  with  the  suggestion  that  the  landowners 
of  the  district  should  pay  for  additional  inspection,  1868- 
84,  1873. 

TODD,  BRERETON,  Esq.,  7343-7477. 

Assistant  inspector  under  the  Alkali  Acts,  and  has 
charge  of  the  Newcastle  district.  The  Alkali  Acts  of  1863 
and  1874  have  been  beneficial  in  his  district,  and  are  fairly 
carried  out,  7343-61.  Opinion  as  to  possibility  of  legis- 
lating for  copper  works,  7362-69.  Is  in  want  of  a  perma- 
nent assistant,  7370-84.  Opinion  as  to  mode  of  testing 
acid  escapes  in  alkali  works,  7351,  7412-21,  7449.  There 
have  been  no  prosecutions  under  the  Alkali  Acts  in 
witness'  district,  7432-42. 

TREVETT,  GEORGE,  10,492-10,512. 

Is  a  die-sinker  residing  near  Battersea  Park.  Since  187^' 
the  vapours  from  Messrs.  Wallace's  ammonia  works  have 
caused  sore  throats  and  discomfort  to  himself  and  family. 
Has  brought  the  matter  before  the  local  board. 

u. 

UMFREVILLE,  SAMUEL  CHARLES,  Esq.,  8639-8749. 

Owner  of  Ingress  Park,  near  Greenhithe.  Complains  of 
nuisance  caused  by  the  vapours  from  Messrs.  White's 
cement  works,  which  occasion  great  discomfort  and  affect 
health,  8639-54.  Property  is  much  depreciated  for  building 
purposes,  8656-62,  8723.  States  result  of  proceedings 
taken  against  Messrs.  White,  8663-77.  The  nuisance  is 
materially  increasing,  8691.  The  vapours  are  so  thick  on 
the  Thames  as  to  imjiede  navigation,  8732-36. 

V. 

YERDIN,  ROBERT,  Esq.,  779.9-7864. 

Is  vice  president  of  the  Salt  Chamber  of  Commerce,  and 
partner  in  the  largest  firm  of  salt  manufacturers  in  the 
trade.  Attributes  the  increased  consumption  of  coal, 
relatively  to  the  quantity  of  salt  produced,  to  the  in- 
feriority of  the  labour,  779!)-7808.  Speaks  as  to  the 
condition  of  crops  near  the  works,  7801-19.  Evidence 
as  to  consumption  of  smoke  and  enforcement  of  the  Smoke 
Prevention  Acts,  7820-64. 

VERDON,  T.,  2676-2682. 

Cattle  salesman,  residing  at  Wavertree,  eight  miles  from 
Widnes.  Has  experienced  disagreeable  smells  from  the 
Widnes  vapours  for  the  last  three  years. 

VIVIAN,  HUSSBY,  Esq.,  M.P.,  10,892-10,912,  11,439- 
11,540. 

Is  interested  in  copper  and  metallic  works  near  Swansea 
and  Aberavon.  Describes  the  process  of  copper  smelting 
and  the  history  of  attempts  to  mitigate  the  effects  of  copper 
smoke,  and  cites  a  report  made  in  1821,  testifying  to  the 
efficacy  of  a  process  introduced  by  the  late  Mr.  Vivian  for 
preventing  injurious  escapes  from  the  calcining  furnaces. 
Describes  reconstruction  of  flues  so  as  to  receive  gas  from 
all  furnaces  and  calciners,  and  then  send  it  into  high 
stacks.  Describes  the  Gerstenhofer  furnace,  its  working 
and  results,  10,894-98.  States  what  portion  of  sulphur  is 
utilized  in  his  works  ;  gives  the  theoretical  and  practical 
results.  Opinion  as  to  Mr.  Lambert's  muffle  furnaces. 
IDescribes  the  difference  of  ores,  the  different  ways  of 
dealing  with  each,  and  the  amount  of  sulphur  obtained 
and  lost  in  passing  through  the  works.  The  general 
result  is  that  about  40  per  cent,  of  the  sulphur  is  actually 
utilized,  the  gases  arising  from  the  calciners  are  entirely- 
dealt  with,  the  melting  furnacts  are  dealt  with  as  far  as 
possil)le,  and  any  escape  is  delivered  at  a  high  elevation, 
10,899-907.  The  sulphuric  acid  works  have  not  paid ; 
gives  reasons.  Describes  the  unsatisfactory  condition  of 
the  copper  trade;  gives  statistics  and  reasons  for  such  a 
result,  10,910-12. 
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{Further  examined),  11,439-11,5-10. 

Proceeds  with  account  of  the  state  of  the  copper  trade, 
and  deprecates  any  legislative  interference.  Gives  evidence 
as  to  extent  of  damage  done  to  vegetation.  _  Denies  that 
copper  smoke  is  injurious  to  health,  and  gives  statistics 
in  support  of  his  opinion.  Ohjects  to  any  system  of 
inspection,  11,439-42.  States  that  legislation  is  not 
wanted  in  his  district,  11,458;  and  that  the  remedy  at 
law  is  sufficient  to  protect  the  public  against  damage, 
14,488.  Denies  that  any  peculiar  disease  is  caused  to 
cattle  from  feeding  on  grass  injured  by  copper  smoke, 
11,518. 

VIVIAN,  GRAHAM,  Esq.,  13,413-1.3,457. 

Is  a  landowner  near  Swansea,  and  partner  in  copper 
works.  Is  of  opinion  that  Swansea  should  not  be  exempted 
from  any  new  legislation  respecting  noxious  vapours. 
Has  no  complaint  against  existing  works ;  but  objects  to 
extending  works  in  a  south-easterly  direction. 

VTJLLIAMY,  GEORGE,  Esq.,  8560-8638. 

Is  architect  to  the  Metropolitan  Board  of  Works,  and 
lives  at  Greenhithe.  The  smoke  from  tlie  Portland  cement 
works  of  Messrs.  Bazley,  White,  and  Co.,  and  other  works 
at  Northfleet,  causes  irritation  of  the  throat,  nausea,  and 
depression,  8560-68.  The  nuisance  is  increasing  ;  com- 
plaints have  ineffectually  been  made  to  the  owners,  8569- 
82.  Portland  cement  works  are  carried  on  in  Germany 
without  any  nuisance,  8598.  The  value  of  residential 
property  at  Greenhithe  is  greatly  depreciated,  8611.  The 
profits  of  cement-making  are  very  large,  8615-16.  Would 
give  some  power  of  control  over  the  works  to  a  Govern- 
ment inspector,  8617-20. 

w. 

WAITE,  Mr.  WILLIAM,  5810-5820. 

Is  in  a  brewery  at  St.  Helens,  and  states  that  his  health 
is  affected  by  the  gases  from  works  at  St.  Helens;  the 
smell  is  worst  early  in  the  morning. 

WALKER,  ALFRED  OSTEN,  Esq.,  13,247-13,412. 

Is  a  partner  in  lead  works  at  Bagillt  in  Flintshire. 
Describes  the  processes  in  his  works,  and  appliances  for 
condensing  the  lead  fumes  in  the  flues  at  great  expense, 
13,247-56,  13,283,  13,342.  Denies  that  Mr.  Gilbert 
Howell's  crops,  water,  or  sheep  have  been  materially 
damaTcd  by  lead  fumes,  13,262-80.  Further  describes 
his  i)rocesses,  13,309-29,  13,342-69.  Would  not  object 
to  inspection  if  skilled,  13,303-82.  Denies  that  vegetation 
is  affected  by  the  sulphur  escaping  from  his  works,  13,402. 

WALLACE,  HENRY,  Esq.,  4072-4183. 

Agent  to  Lord  Ravensworth.  The  trees  and  hedges  on 
the  estate  suffer  and  are  dying  away,  owing  to  the  gases 
from  the  Tyne  chemical  works,  and  it  has  been  necessary 
to  cut  a  great  deal  of  timber,  40/2-96.  Describes  damage 
done  to  the  Whitehouse  Estate,  4097,  4108.  Suggests 
that  manufacturers  within  a  certain  radius  should  be  made 
jointly  liable  for  damage,  4132.  The  Ravensworth  Estate 
suffers  also  from  coke  ovens,  4135-52. 

WALLACE,  HUGH,  Esq.,  10,513-10,675. 

Is  owner  of  chemical  works  at  Battersea,  manufacturing 
sulphuric,  nitric,  and  acetic  acid,  and  has  lately  com- 
menced the  manufacture  of  sulphate  of  ammonia.  Has 
applied  the  most  scientific  means  to  prevent  escapes, 
which,  when  complete,  will  render  the  works  inoffensive, 
10,513-29.  Denies  that  the  four  men  injured  and  one 
man  killed  in  a  sewer  were  affected  by  matter  proceeding 
from  his  works,  10,530-32.  The  complaints  of  his  works 
proceed  from  personal  motives ;  the  vapours  from  drains 
are  caused  by  the  heat  of  effluent  waters  from  his  works, 
10,533-47.  Has  been  indicted  by  the  local  board  of 
works,  10,544.  Describes  circumstances  of  commencement 
of  manufacture  of  sulphate  of  ammonia,  10,549-54. 
Would  not  object  to  Government  inspection,  10,556. 
Means  have  been  taken  to  prevent  escape  of  sulphuretted 
hydrogen,  10,560-82.  Witness  can  shut  off  the  delivery 
of  gas  liquor  at  pleasure,  and  sells  the  surplus  ;  it  cannot 
escape  into  drains,  10,589-603.  Has  lived  on  the  works 
till  quite  lately,  and  his  family  never  suffered  from  ill 
health,  10,619.  Describes  the  condensers  he  uses,  10,623- 
38.  Further  describes  process  of  manufacturing  sulphate 
of  ammonia,  10,6.39-73. 


WARING,  HENRY  JOHN,  Esq.,  10,844-10,868. 

Is  a  shipping  agent  at  Plymouth.  Complains  that  the 
offensive  smells  from  the  manure  works  cause  nausea  and 
great  discomfort.  Is  in  favour  of  skilled  inspection  of 
the  works. 

WEATHERALL,  THOMAS  EDWIN,  8021-8050. 

Lives  at  Vanburgh  Road,  East  Greenwich,  and  states 
that  when  the  wind  is  in  a  north  or  north-easterly  direc- 
tion he  is  almost  poisoned  by  the  various  smells  of 
sulphuretted  hydrogen,  hydro-sulphuret  of  ammonia,  and 
tarry  and  putrid  smells  from  chemical,  manure,  and  other 
works  ;  sulphuretted  hydrogen  may  be  smelt  at  a  distance 
of  three  miles.  The  smells  have  considerably  increased 
since  1873. 

WEEDALL,  JOSEPH,  1003-1057. 

Gives  evidence  relative  to  an  escape  of  vapour  from  the 
alkali  works  at  Weston  in  1875,  by  which  two  boys  on 
board  a  flat  were  rendered  insensible.  A  horse  died  from 
the  effects  of  the  escape. 

WHITE,  GEORGE  FREDERIC,  Esq.,  10,025-10,196. 

Is  senior  partner  in  a  firm  of  Portland  cement  makers 
on  the  Thames.  Was  indicted  in  1869  and  1874  for 
causing  a  nuisance  by  the  escape  of  chimney  vapours,  but 
the  latter  indictment  was  withdrawn,  10,025-52.  Describes 
the  process  of  cement  making,  10,053.  Replies  to  state- 
ments of  previous  witnesses  respecting  the  nuisance  caused, 
10,061-92.  Describes  the  Hofi'mann  kiln,  10,093-162. 
Attributes  the  vapours  and  fogs  on  the  Thames  to  atmo- 
spheric causes,  and  not  to  smoke  from  the  cement  works 
10,139-40, 

WHITELEGGE,  Rev.  WILLIAM,  1495-1536. 

Vicar  of  AVidnes.  Describes  effects  on  vegetation,  and 
on  the  health  of  himself  and  others,  of  the  acid  escapes  in 
Widnes.    The  escapes  of  chlorine  cause  nausea. 

WIGG,  CHARLES,  Esq.,  3249-3258,  5638-5791. 

Is  general  manager  of  the  Runcorn  Soap  and  Alkali 
Company.  Gives  an  account  of  the  accident  to  two  boys 
caused  by  the  escape  of  vapour  from  these  works.  States 
that  one  boy  was  not  affected  at  all,  and  that  the  other 
was  better  next  day. 

{Further  examined),  5638-5791. 

Farms  600  acres,  and  of  late  years  neither  his  crops  nor 
cattle  have  suffered  from  the  proximity  of  alkali  works, 
5640.  Makes  a  statement  as  to  the  rentals  and  value  of 
Sir  R.  Brooke's  proj)erty,  and  replies  to  the  evidence  of 
previous  witnesses,  5641-5759.  Gives  evidence  as  to  the 
operation  of  the  Alkali  Act  of  1874,  5760-61.  As  to 
escapes  caused  by  accidental  breakage  of  saltcake  pots, 
5763-68.  The  Act  of  1874  has  involved  increased 
expenditure  on  plant,  5769-76.  The  complaints  of  night 
escapes  are  due  to  the  greater  density  of  the  atmosphere 
at  night,  5783. 

WILLIAMS,  G.  MONIER,  Esq.,  2653-2665. 

Agent  for  Captain  Willis.  Speaks  to  the  damage  done 
to  timber  on  the  estate  by  noxious  vapours  from  Widnes. 

WILLIS,  Capt.  HENRY  RODOLPH,  3282-3311. 

Lives  at  Halsne.ad,  near  Widnes.  The  Widnes  vapours 
injure  the  vegetation  of  his  property,  and  are  a  nuisance. 
The  collieries  on  the  property  do  not  injure  the  trees. 

WILSON,  J.  HAYS,  Esq.,  2178-2214. 

Chairman  of  Little  Woolton  Local  Board.  States  that 
the  annoyance  from  the  Widnes  vapours  has  become 
serious  during  the  last  four  or  five  years,  and  is  increasing, 
2178-91.  Metals  in  the  house  turn  colour,  2192.  Trees 
are  becoming  stag-headed,  2193-95.  The  vapour  reaches 
10  miles  from  Widnes,  2198.  Residential  property  in  the 
neighbourhood  has  decreased  in  value,  2203. 

WORSLEY,  P.  J.,  Esq.,  6327-6410. 

Is  managing  director  of  the  Netham  Chemical  Company 
at  Bristol.  The  works  are  situated  on  the  outskirts  of 
Bristol,  and  there  is  agricultural  land  close  up  to  them. 
The  Company  recovers  sulphur  from  waste  by  Mond's 
process,  which  on  the  whole  is  successful  as  regards  pre- 
vention of  nuisance,  and  has  paid  a  moderate  profit,  6327- 
39.    The  process  requires  great  care  and  a  large  plant. 
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6340-65.  It  would  be  undesirable  to  compel  manu- 
facturers to  adopt  the  process,  6366-70.  Great  precautions 
are  taken  in  witness'  worlis  to  prevent  local  escapes  in 
drawing  the  saltcake  charges,  6384-8/.  Is  of  opinion 
that  the  Alkali  Act  of  1874  will  not  cause  manufacturers 
serious  inconvenience,  6388. 


WRIGHT,  Dr.  STRETHILL,  1717-1757. 

For  three  years  medical  officer  of  the  Barony  Parochial 
Hospital  near  the  St.  Rollox  chemical  works,  Glasgow. 
States  that  the  fumes  from  the  St.  Rollox  chemical  works 
affected  patients  in   the  hospital  suffering  from  chest 


diseases.  Has  traced  the  effects  of  the  smoke  on  vegeta- 
tion to  a  distance  of  six  miles  from  the  works. 

Y. 

YARWOOD,  JOHN,  ^89-864. 

Is  a  farmer  near  Widnes,  and  keeps  50  milking  cows ; 
they  lose  flesh,  and  are  sold  at  a  loss  of  51.  or  61.  per  head, 
owing  to  the  effect  of  the  vapours  from  Wigg  and  Steele's 
and  other  works  on  the  grass  ;  there  is  also  a  considerable 
falling  off  in  the  quantity  of  milk.  Fences  are  very  much 
damaged ;  hay  is  unsaleable  to  persons  who  know  where 
it  is  grown ;  and  corn  crops  also  suffer. 
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TJ^OXIOUS  VAPOURS  COMMISSION: 


INDEX  TO  EVIDENCE, 


A. 

ACIDS  : 

(See  Muriatic  Acid,  Nitric  Acid,  Sidplmric  Acid,  Sul- 
phurous Acid.) 

All  chemical  works  which  give  out  acids  might  he 
brought  under  legislation,  A.  Smith,  42. 

ALKALI  ACTS : 

(See  Alkali  Inspectors,  Condensation,  Legislation.) 

Condensation  of  muriatic  acid  gas  rendered  com- 
pulsory in  alkali  works  by  Act  of  1863,  A.  Smith,  8- 
13  ;  Beamont,  366.  This  Act  amended  and  its  opera- 
tion extended  to  other  gases  by  Act  of  1874,  A.  Smith, 
13-23;  Beamont,  374.  Principle  on  which  Acts  have 
been  administered,  A.  Smith,  146 ;  Fletcher,  6603-69. 
Complaints  of  ineffective  administration,  Brooke,  421 ; 
Ellis,  584;  Holland,  638;  Collier,  1111;  Forwood, 
2424;  and  see  Cross,  6118.  Willingness  of  manu- 
facturers to  adopt  suggested  improvements,  A.  Smith, 
338 ;  Fletcher,  6658.  Statements  that  injury  to  crops, 
trees,  and  vegetation  has  diminished  in  Lancashire 
since  passing  of  Acts,  A.  Smith,  114;  Pardey,  1917; 
Keates,  3225  ;  Gamble,  4740 ;  Muspratt,  5043 ;  Carey, 
5406;  Brock,  5464;  Wigg,  5640;  Beswick,  5821; 
Cross,  6075;  Fletcher,  6583;  Hewitt,  7057.  In  Tyne 
district,  Cnrr-Eilison,  3484 ;  Lax,  3802 ;  Potter,  4575  ; 
Glover,  7195 ;  Todd,  7348.  Statements  to  the  contrary 
as  regards  Lancashire,  Beamont,  380 ;  Brooke,  388, 
459;  Ellis,  591;  Holland,  628;  Boardman,  1261; 
Holden.  1271;  Shaw,  1409;  Moubert ,  1464 ;  Hopwood, 
1619;  McMiken,  1812;  Ryder,  2070;  Halsall,  2101; 
Richardson,  3139  ;  Andrews,  3279.  As  regards  the 
Tyne  district.  Fell,  3623;  Forster,  4192;  Anderson, 
4247 ;  Jenkyns,  4721.  Opinion  of  manufacturers  as 
to  beneficial  effects  more  particularly  of  Act  of  1874, 
Gamble,  4740;  Muspratt,  5189,  &c. ;  Pattinson,  6999; 
and  that  its  stringency  as  regards  muriatic  acid  should 
not  be  increased.  Gamble,  4740,  4820 ;  Muspratt,  5122 ; 
Brock,  5438 ;  Allhusen,  6948 ;  Pattinson,  6992 ;  Hewitt, 
7073.  The  Acts  have  led  to  the  employment  of  young 
chemists  in  works,  Muspratt,  5148 ;  and  have  ac- 
celerated invention,  Carey,  5275;  Brock,  5464. 
Observations  on  alleged  deficiencies  in  the  Acts,  and 
suggestions  for  their  amendment,  Beamont,  366; 
Garrett,  2286;  Richardson,  3086,  3107.  The  best 
practicable  means  clause  has  been  beneficial,  Fletcher, 
6832.  Instances  of  prosecutions  recommended,  but 
not  carried  out,  Fletcher,  6663,  6793.  Suggestion 
that  stringency  of  the  Acts  might  be  increased  from 
time  to  time  by  provisional  order,  A.  Smith,  12,107, 
12,167-  Similar  legislation  might  be  extended  to  all 
chemical  works  giving  out  acids,  A.  Smith,  42,  12,138 ; 
Richardson,  3100  ;  Hewitt,  7065.  Doubts  as  to  copper 
and  glass  works,  A.  Smith,  43.  (See  Copper  Works, 
Glass  Works.) 

ALKALI  ASSOCIATION : 

Resolution  of  committee  of,  Gamble,  4740. 

ALKALI  INSPECTORS: 

[See  Alkali  Acts,  Inspection.) 

Number  and  districts  of,  A.  Smith,  1,  83.  Increase 
of  number  desirable,  A.  Smith,  86;  Beamont,  382; 
Brooke,  421  ;  Pardey,  1898  ;  Ellis,  533  ;  Keates,  3243  ; 
Poller,  4587  ;  Swinburne,  4680 ;  Cross,  6125;  Gamble, 
5075  ;  Brock,  5438  ;  Fletcher,  6631  ;  Todd,  7386. 
Nature  of  inspector's  duties,  Fletcher,  6583.  An 
inspector  should  reside  at  Widnes,  Cross,  6075,  6168. 
Character  of  inspection  desirable,  A.  Smith,  249. 
Should  be  of  results,  not  of  processes,  Gamble,  48il. 
Objection  to  suggestion  for  local  jjayment  of,  Tipping, 
1874;  Pardey,  1901;  Allhusen,  69.90.  No  great  ob- 
jection, Cross,  6278.  Suggestion  that  watchers  might 
be  employed  to  assist  inspectors.  Brown,  2538 ;  Carr- 
Ellison,  3487.  Objection  of  manufacturers  to  this, 
Gamble,  4894.  Suggestion  that  insj^ectors  might 
deal  with  cases  of  damage,  Russell,  11,820. 


ALKALI  TRADE :  . 

Situation  of  alkali  works,  and  districts  of  alkali 
inspectors,  A.  Smith,  83.  Early  history  of  trade, 
Beamont,  365 ;  Gamble,  4739.  Great  increase  in  the 
number  of  works  within  the  last  20  years,  Beamont, 
374;  Muspratt,  5075.  Profits  of.  Gamble,  4772. 
Statistics  of,  Muspratt,  5098.  Want  of  uniformity 
in  management  of  works,  Richardson,  3029.  Sugges- 
tion that  Government  should  establish  a  standard 
work,  Richardson,  3171. 

ALKALI  WASTE : 

Nuisance  occasioned  by  sulphuretted  hydrogen 
generated  from  waste  heaps,  A.  Smith,  121 ;  Hojmood, 
1594-1614;  Brown,  2560-70;  Richardson,  3030; 
Gamble,  4753,  4800;  Muspratt,  5071;  at  Little 
Woolton  and  other  places  in  the  neighbourhood  of 
Liverpool,  occasioned  by  Widnes  waste  heaps,  Brockle- 
bank,  2239;  Little,  2226;  Wilson,  2199,  2203; 
Thornely,  2341.  Effect  of  alkali  waste  drainage 
getting  into  drains  and  sewers  at  Liverpool,  Brown, 
2500.  Resolution  of  Alkali  Association  as  to.  Gamble, 
4740.  Waste  is  carried  out  to  sea  on  the  Tyne,  Spear, 
3976.  If  carefully  packed  close  together  becomes 
almost  innocuous,  Tate,  2783 ;  Gamble,  4936  ;  Carey, 
5400;  Brock,  5470;  Wigg,  5673;  Hewitt,  7081. 
Works  built  on  waste.  Cross,  6099.  Acid  liquids 
should  be  prevented  from  coming  into  contact  with 
waste  heaps,  Tate,  2788  ;  Richardson,  3129  ;  Gamble, 
4764;  Carey,  5383.  But  great  difficulties  would 
attach  to  any  compulsory  enactment.  Brock,  5474 ; 
Muspratt,  5083 ;  Cross,  6137.  Nuisance  caused  by 
acid  liquids  from  the  works  meeting  drainage  from 
waste  heaps  in  Sankey  Brook  at  St.  Helens,  Hopwood, 
1602;  McNicoll,  1644.  Waste  might  be  rendered 
harmless  by  extraction  of  sulphur,  which  can  be 
profitably  effected,  A.  Smith,  126.  Manufacturers 
willing  to  adopt  any  reliable  process.  Brock,  5524. 
Mond's  process  for  recovery  of  sulphur  from  waste. 
Brown,  2506  ;  description  of,  ibid.,  2530 ;  it  is  not  yet 
perfect,  ibid.,  2567.  If  thoroughly  worked,  renders 
the  waste  innocuous,  and  is  remunerative,  Mond, 
4951,  &c. ;  Worsley,  6331,  &c.  Is  not  completely 
effective,  and  is  unremunerative.  Spear,  3,985;  Brock, 
5605;  Carey,  5396;  Cross,  6209;  Mactear,  6574. 
Experience  of  Mr.  Muspratt,  Muspratt,  5077-  Des- 
cription of  successful  working  of  Mactear's  process, 
Mactear,  6417.  Other  manufacturers  have  not  yet 
adopted  it.  Brock,  5604 ;  Cross,  6219.  Minutes  of 
local  board  of  Widnes  on  waste.  Cross,  6088-6090. 
Doubt  whether  waste  heaps  come  within  the  Alkali 
1874  Act,  A.  Smith,  175,  12,100;  Fletcher,  6738. 
Local  authorities  sufficient  to  regulate  them,  Gamble, 
4937-4940. 

ARBITRATION : 

Instances  of  successful  working  of,  between  manu- 
facturers and  farmers,  Keates,  3\88;  Atkinson,  3650 ; 
Potts,  3849 ;  Fletcher,  6600. 

ASPIRATORS : 

(See  Chimneys.) 

Constant  aspirators  are  partially  successful  in 
registering  escapes  from  chimneys  of  alkali  works, 
A.  Smith,  12,160,  12,309. 


B. 

BATTERSEA : 

Nuisance  from  sulphate  of  ammonia  works.  See 
Sulphate  of  Ammonia. 

BEST  PRACTICABLE  MEANS : 

Required  to  be  adopted  for  rendering  harmless  gases 
specified  in  the  Alkali  Act,  1874.  Opinion  as  to  this 
form  of  legislation,  Richardson,  3086  ;  Fletcher,  6590 ; 
Hewitt,  7076. 
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BLA.CKHEATH: 

Complaints  by  residents  of  nuisance  caused  by- 
manure  and  other  works  on  the  banks  of  the  Thames, 
Spurling,  7867 ;  Burton,  7898 ;  Carr,  8096 ;  Richard- 
son, 8130.  Value  of  property  depreciated,  Spurhng, 
7877;  nichardson,  8241.  Difficulty  of  proceedings, 
Spurling,  7878.  Headaches  and  nausea  caused  by, 
Burton,  7901 ;  Carr,  8097-  Jncrease  of  works  below 
Blackwall  lately.  Burton,  7907. 

BLAST  FURNACE : 
See  Lead  Works. 

BLEACHING  POWDER : 

Manufacture  commenced  at  St.  Helens  m  1841, 
Gamble,  4753.  Is  made  at  St.  Rollox  works,  Glasgow. 
Description  of  manufacture,  Mactear,  6411.  Fluctua- 
tions in  price  of,  Muspratt,  4909. 

BOTTLE  GLASS  WORKS : 

Common  salt  is  used  in  manufacture  of,  and 
muriatic  acid  is  evolved.  Brown,  2494;  Crossley, 
11,050;  Pilkington,  11,088. 


0. 

CANDLE  MANUFACTORIES: 

Offensive  efflu\-ia  from,  at  Lambeth,  Bernays,  9773 ; 
lAngham,  9453;  Collambell,  9515. 

CATTLE: 

Cattle  are  hide-bound  and  deteriorated  by  feeding 
on  grass  injured  by  vapours  from  chemical  works. 
Ellis,  491;'  Holland,  656;  Yarwond,  797;  Carr- 
Ellison,  3516;  Po«s,  .3823;  Fors^er,  4189;  and  cows 
yield  less  milk,  Holland,  658;  Yarwood,  810.  Sheep 
fed  on  such  grass  do  not  prosper,  Yarwood,  825 ; 
Richardson,  2826 ;  Smith,  2l\0.  Cattle  said  to  have 
been  blinded  by  copper  smoke.  Tipping,  1834.  Cows 
kept  on  grass  exposed  to  Swansea  copper  smoke  give 
less  milk,  Harding,  13,611  ;  said  to  suffer  from  bone 
disease,  Richardson,  2855.  Sheep  injured  by  lead 
fumes  on  grass,  Howell,  10,677- 

CEMENT  WORKS : 
{See  Hoffmann  Kiln.) 

Complaints  of  residents  at  Greenhithe  of  offensive 
emanations  from  Portland  cement  works  at  Northileet, 
Vulliamy,  8565;  Umfreville,  bG5Q;  Moore,  8754. 
Health  not  permanently  injured,  Vulliamy,  8612; 
Umfreville,  8654.  Increase  of  works  and  nuisance, 
Vulliamy,  8569;  Umfreville,  8691;  Bloore,  8759. 
Navigation  of  the  Thames  impeded  by  vapour, 
Umfreville,  8732;  Moore,  8765.  House  property 
depreciated  by  their  prevalence,  Vulliamy,  8611; 
Umfreville,  8692.  Depreciation  attributed  to  un- 
healthiness  of  neighbourhood.  White,  10,080.  Denial 
of  any  magnitude  or  increase  of  vapour  or  damage. 
White,  10,061  et  seq.;  Dunbar,  10,399  et  seq. 
Roman  cement  is  not  now  made.  White,  10,057.  Was 
not  noxious,  Vulliamy,  8587.  Materials  used  in,  and 
processes  of  manufacture  of  Portland  cement.  White, 
10,033,  10,053.  Hoffmann's  kiln.  White,  10,093; 
Odling,  10,218 ;  Grant,  \0,305.  Advantage  of  being 
near  London,  Moore,  8791.  No  annoyance  caused 
in  Germany ;  large  profits  of  trade,  Vulliamy,  8599, 
8616.  Character  of  emanations,  A.  Smith,  225; 
Moore,  8773 ;  Odling,  10,204.  Emission  of  any 
sulphuretted  hydrogen  perceptible  beyond  the  works 
might  be  prohibited,  Odling,  10,243.  Recommenda- 
tion of  government  inspection,  Moore,  8786.  Legal 
proceedings  against  works,  Vulliamy,  8576;  Umfre- 
ville, 8720;  White,  10,036,  10,186. 

CHEMICAL  MANURE  WORKS: 
(See  Blackheath,  Phjmouth.) 

Complaints  of  nuisance  caused  by,  on  Thames. 
Spurling,  7869.  Quantity  made  in  England  annually, 
Morris,  8861).  Materials  employed  in  manufacture, 
Morris,  8898;  Odams,  8942,  8972;  Packard,  9256. 
Process  of  manufacture,  Richardson,  8163;  Morris, 
8818;  Odams,  8967;  Burnard,  9113.  Superheated 
steam  process  for  bones,  Morris,  8821,  9047.  Effec- 
tive condensation  of  the  offensive  fumes  is  possible, 
Heaton,  8^25;  Morm,  8816;  Odams,  8970;  Burnard, 
9052;  Purser,  9176;  Packard,  9258;  though  there 
will  always  l)e  a  general  smell  in  the  immediate  neigh- 
])ourhood,  Morris,  8888;    Odams,   9022;  Burnard, 
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9169;  Purser,  9\T6.  Smell  from  organic  matter  may 
travel  three  miles,  Packard,  9279.  Possibility  of 
escape  of  arsenic  from  works  with  imperfect  condensa- 
tion, Burnard,  9117.  Workman  require  careful 
supervision,  Pur^r,  9197.  Health  of  workmen  good, 
Morris,  8931  ;  Purser,  9189.  Recommendation  of 
central  inspection,  Heaton,  8437 ;  desired  by  manu- 
facturers, Morris,  8816,  8841;  Burnard,  9050; 
Packard,  9272.  No  objection  to  byelaws  of  Metro- 
politan Board  of  Works,  Purser,  9188. 

CHIMNEYS  : 

Tall  chimneys  carry  the  fumes  or  smoke  further, 
Wallace,  4098  ;  Forster,  4201  ;  Cheshire,  7619.  Dilute 
the  fumes,  Grenfell,  11,978.  Allegation  that  in  alkali 
works  un  condensed  gases  are  allowed  to  pass  into  the 
chimney  without  going  into  the  condenser,  Pennington, 
1133;  Richardson,  3060;  Gamble,  4747.  Uniform 
system  of  testing  escapes  in  alkali  works,  A.  Smith,  319. 
Practicability  of  continuous  test,  4.  Smith,  206,  12,160, 
12,309 ;  Fletcher,  6692  ;  Todd,  7450.  Desirability  of, 
Forster,  4202 ;  Pattinson,  7319.  Value  of  chimney 
tests,  Carey,  5251 ;  Brock,  5511.  Methods  of  testing, 
Mactear,  6411,  6469. 

CHLORINE: 

Chlorine  is  made  into  chloride  of  lime,  A.  Smith,  47. 
A  limit  of  the  escape  of  chlorine  should  be  fixed  by 
legislation,  A.  Smith,  263.  Contra,  Gamble,  4828  ; 
Carey,  5358;  Hewitt,  7142.  Experiments  as  to  effects 
of  chlorine  on  plants  and  animals,  Richardson,  2923. 
Manner  and  distance  of  escape  of  chlorine,  Richardson, 
3001  ;  Carey,  5345.  Methods  of  retention  of  chlorine 
in  opening  chambers.  Gamble,  4826 ;  Carey,  5345. 
Chlorine  is  not  utilized  in  Mond's  process,  Mond,  5032. 

COAL  SMOKE: 

(See  Smoke.) 

COKE  OVENS: 

Immense  production  of  coke  in  the  counties  of 
Durham  and  Northumberland  and  in  South  Wales, 
Bell,  11,112,  11,263.  Destruction,  by  smoke  from 
ovens,  of  trees,  hedges,  and  crops,  Carr-Ellison,  3592 
Atkinson,  3691  ;  J.  Bell,  3719  ;  Bell,  11,114.  The  coke 
ovens  can  be,  and  are  now  in  many  cases  so  constructed 
as  to  cause  no  damage,  Hooppell,  4415  ;  Potter,  462() ; 
Bell,  11,121.  Tlie  new  system  is  profitable.  Bell, 
11,124.  Distance  that  smoke  travels.  Bell,  11,109 
Trial  of  Juckes  smoke  bars,  i^irf.,  11,152.  Legislation 
should  stop  coking  on  the  old  plan,  ibid.,  11,178. 
Legislation  at  present  would  be  premature,  Hood, 
12,016-18.  Coking  in  the  Rhondda  Valley,  Hood, 
11,980-96. 

COMPENSATION: 

(See  Arbitration,  Damages.) 

For  injury  to  crops,  by  agreement  between  manu- 
facturers and  farmers,  instances  of  before  1863  in 
Lancashire  district.  Gamble,  4875.  Near  Glasgow, 
Pinkerton,  3420.  In  Tyne  district,  Atkinson,  3650; 
Lax,  3756 ;  Potts,  3846, 

CONDENSATION  : 

(See  Muriatic  Acid.) 

Resolution  of  alkali  manufacturers  in  1862  that 
condensation  of  muriatic  acid  in  alkah  works  might 
be  compulsory.  Gamble,  4739.  It  has  been  a  gain  to 
the  trade  generally,  A.  Smith,  197.  Escapes  sometimes 
occur  from  faulty  towers,  Richardson,  2993.  A  de- 
ficiency of  water  sometimes  occurs  in  condensers, 
Gamble,  4884  ;^  Cross,  6148  ;  AUhusen,  6979  ;  Todd, 
7420  ;  Glover,  7245.  Condensers  can  be  easily  tested, 
Fletcher,  6590.  Great  expense  of  condensing  ap- 
pliances, Wigg,  5762 ;  Odams,  8987.  Lime  water 
unsuccessfully  tried,  Hewitt,  7133.  Condensation  of 
hydrochloric  acid  is  easily  inspected.  Bell,  11,212. 
More  condensing  vessels  might  be  used,  and  salt 
decomposed  more  slowly,  Keates,  3233.  Condensation 
by  cold,  using  glycerine  and  sulphurous  acid,  might  be 
tried,  Richardson,  3148.  Account  of  an  improved 
form  of  condenser,  Newall,  7019.  In  manure  works, 
description  of  process,  Burnard,  9113  ;  Packard,  9256. 
Is  practicable  in  potteries,  A.  Smith,  12,156;  and  par- 
tially successful  at  Lambeth,  Doulton,  9610.  In  lead 
works,  fumes  condensed  by  passing  through  a  long 
series  of  flues  and  chambers,  Cookson,  I.'j,,932,  13,981. 
Water  should  be  largely  used  in  manure  works,  Bur- 
nard, 9080.  Compulsory  condensation  in  wet  and  dry 
copper  works  discussed,  Mertz,  14,147.  Is  carried  out 
well,  and  probably  as  far  as  possible  in  cop])cr  works, 
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NOXIOUS  VAPOUES  COMMISSION  : 


at  Messrs.  Vivian's  and  Messrs.  Newton  and  Keates, 
Fletcher,  11,548.  Description  of  process  in  Messrs. 
Vivian's  copper  works,  Vivian,  10,894  ;  Morgan,  10,928. 
Difficulty  of,  in  plate  glass  works,  Crossley,  10,999; 
Pilkington,  11,077.  Difficulty  of,  in  copper  and  glass 
works  on  account  of  heat  of  gases,  A.  Smith,  44-70. 

:  OPPER  WORKS  : 

Damage  done  by  fumes  to  trees,  crops,  and  vege- 
tation in  Lancashire  and  Tyne  districts.  Tipping,  1850; 
Keates,'3\S%;  Carr-Ellison,3474 ;  Po«s,  3852;  Potter, 
4582;  Swinburne,  4678.  To  vegetation  and  cattle 
near  Swansea,  Grenfell,  11,952;  Thomas,  13,466; 
Harding,  13,586  ;  Nicholls,  13,671  ;  Morgan,  13,716  ; 
Newman,  13,732 ;  Rossiter,  13,753.  The  damage 
is  slight  in  the  immediate  neighbourhood  of  the  works, 
and  does  not  extend  beyond  that,  H.  Vivian,  11,512. 
Nature  of  process  of  copper  smelting,  H.  Vivian,  10,892. 
Utilization  of  about  40  per  cent,  of  sulphur,  put  into 
the  works,  H.  Vivian,  10,907.  Depressed  state  of  the 
copper  trade,  H.  Vivian,  10,91 1, 1 1,780  ;  Allen,  1 1,688  ; 
H.  Vivian,  11,439;  Evans,  12,079.  Comparison  of 
muffle  furnace  with  Gerstenhofer,  Morgan,  10,935 ; 
Allen,  11,714.  Expense  of  condensing  chambers, 
Allen,  11,651.  Expense  of  experiments,  Grenfell, 
11,939.  Expense  of  muffle  furnaces,  Allen,  11,712. 
DifFerence  of  the  coj)per  trade  at  St.  Helens  and  Swan- 
sea, Allen,  11,686.  The  worst  conducted  copper  works 
might  be  brought  by  legislation  to  the  level  of  the 
best,  Morgan,  10,929.  Objections  to  fresh  legislation 
being  applied  to  the  copper  trade,  H.  Vivian,  11,540, 
11,439,  11,458,  11,478.  Objections  to  inspection  of 
copper  works,  H.  Vivian,  11,442;  Allen,  11,680;  Lam- 
bert, 11,813.  The  present  inspection  of  wet  copper 
works  is  sufficient,  Tate,  2721.  A  partial  compHance 
with  the  Act  of  1874  miglit  be  made  by  copper  works, 
A.  Smith,  50.  Wet  copper  works  come  under  the  Act 
of  1874,  A.  Smith,  11.  Condensation  in  a  modified  form 
might  be  adopted,  Allen,  11,643.  Might  be  applied 
to  dry  copper  works.  Brown,  2543.  Copper  works 
should  be  inspected,  A.  Smith,  12,145.  Evidence  as 
to  health  in  copper  works,  Rogers,  13,819;  H.  Vivian, 
11,440;  Grenfell,  11,966. 

CROPS : 

{See  Alkali  Acts.) 

Grass,  corn,  potatoes,  and  turnips  are  deteriorated 
by  vapours  from  chemical  and  copper  works  in  the 
Lancashire  district,  Holland,  604 ;  Yarwood,  851  ; 
Acherley,  908,  932;  Collier,  1064;  Holden,  1288; 
McMiken,  1774.  Hay  made  from  grass  exposed  to 
chemical  vapours  is  of  inferior  quality,  Brooke,  401 ; 
Yarwood,  842;  Richardson,  2826;  Atkinson,  3660; 
Bell,  3724.  Corn  is  injured  by  vapours  from  copper 
works,  Harding,  13,586  ;  Forster,  4189.  From  coke 
ovens.  Bell,  3724.  By  chemical  works  at  Jarrow, 
Salter,  4550.  Instance  of  destruction  by  chlorine, 
Cros!>,  6083.  Corn  is  not  injured  by  escape  from 
salt  works,  Falk,  7644.  Counter  evidence,  Richardson, 
7479. 


DAMAGE: 

Done  by  vapours  to  trees,  cattle,  and  vegetation. 
(See  Alkali  Acts,  Copper  Works,  Crops,  Hedges,  Land, 
Lead  Works,  Muriatic  Acid,  Orchards,  Potteries,  Sul- 
phuric Acid,  Sulphurous  Acid.) 

DAMAGES: 
(See  Arbitration.) 

Instances  of  actions  for  damage  caused  by  alkali 
and  copper  works,  and  results,  jBroo/te,  416;  Board- 
man,  1246;  Moubert,  1419 ;  McMiken,  1797;  Tipping, 
1836,  1851.  In  county  court.  Gamble,  4919,  5220. 
Objection  to  power  of  removal  to  superior  courts  being 
taken  away.  Brock,  5623.  Objection  to  appeal  being 
taken  away.  Glover,  7250.  Ruling  of  Lancashire 
county  court  judge  as  to  liability  for  damage,  Keates 
3194  ;  Fletcher,  6595.  Difficulty  on  account  of  un- 
certamty  and  expense  of  fixing  damage  on  one 
particular  work,  Pardey,  1897;  Daven.port,  1952- 
Thornely,  2343;  Wallace,  4130;  Russell,  11.820. 
Onus  of  apportionment  should  be  on  the  manu- 
lacturers,  who  should  be  collectively  responsible 
withm  given  areas,  Wallace,  4133;  Forster  4195- 
Carr-Ellison,  4329.     Instances  of  alkali  inspectoi- 


being  called  in,  Fletcher,  6600.  Suggestion  that 
inspector  might  deal  with  small  cases,  Russell,  11,820, 
11,874.  That  a  judge  in  chambers  might  refer  actions 
to  arbitration,  Russell,  11,847.  No  special  tribunal 
required,  Reilly,  13,013.  Scheme  for  amendment  of 
law,  Reilly,  12,995,  &c. 


F: 

FENCES : 
(See  Hedges.) 

FLINT  : 

Complaints  of  annoj'ance  and  ill  health  at  Neston 
caused  by  vapours  from  Messrs.  Muspratt's  alkali 
works  at,  GZerfowe,  11,304  ;  Rvssell,  \\,'374.  Value  of 
property  depreciated,  Gleduwe,  l\, 323 ;  Russell,  11,388. 
Vegetation  injured,  Russell,  11,401.  Vegetation  is 
not  injured  by  these  works,  except  for  a  short  distance, 
Muspratt,  5057,  11,418;  Fletcher,  (i7\2.  Annoyance 
and  damage  attributed  to  other  works  near,  Muspratt, 
11,421.  Works  evolving  noxious  vapours  sA,,  Fletcher, 
6720. 

FURNACES: 

See  Coke  Ovens,  Copper  Works,  Gerstenhofer  Furnace, 
Lead  Works,  Lockey's  Patent,  Muffie  Furnace,  Plus 
Pressure  Furnace.) 


GARDENS : 

Injured  by  Swansea  copper  smoke,  Newman,  13,732; 
Phillips,  13,760;  Smith,  13,846;  Green,  3332. 

GASES: 

(See  Chlorine,  Muriatic  Acid  Gas,  Sulphuretted  Hydrogen.) 
Experiments    on    effects    of,    Richardson,  2923. 
Sources  of  escape  of  muriatic  acid  gas,  Fletcher,  6590. 
In    Lancashire  the   escape   is   chiefly  from  faulty 
furnaces,  Fletcher,  6690. 

GAS  LIQUOR  : 

(See  Sulphate  of  Ammonia.) 

GAS  WORKS  : 

(See  Sulphate  of  Ammonia.) 

If  carefully  conducted  cause  no  substantial  nuisance, 
Keates,  9942.  Should  be  dealt  with  by  special  legis- 
lation, 9943. 

GAY-LUSSAC  TOWER : 

Is  in  general  use  in  alkali  works,  A.  Smith,  299. 
Its  economical  use  made  possible  by  the  Glover  tower  ; 
effects  a  great  saving  in  alkali  works  of  nitrate  of  soda, 
Glover,  7194,  7253.  Abandoned  by  Mr.  Vivian  on 
account  of  expense,  Vivian,  11,449. 

GERSTENHOFER  FURNACE : 

Diminishes  escape  of  sulphur  gases  in  copper 
smelting ;  detailed  account  of  the  process,  H.  Vivian, 
10,897.  Delicate  working  of,  H.  Vivian,  10,907. 
Expense  of  erecting,  Grenfell,  11,967. 

GLASGOW  : 

(See  Bleaching  Powder.) 

Injury  to  vegetation  and  value  of  land  near,  by 
vapours  from  chemical  and  other  works  in,  Pinkerton, 
3399  e<  seq.;  Wright,  1725.  Chest  diseases  affected 
by  vapours  from  the  St.  Rollox  Works,  Wright,  1720. 
Counter  evidence  of  increased  value  of  land  near 
St.  Rollox  Works,  of  health  of  workmen  in,  Mactear, 
6411,  6421.  The  Alkali  Acts  are  not  habitually 
violated  at,  Blatherwick,  12,386. 

GLASS  WORKS: 

Description  of  plate  glass  making,  Crossley,  10,998. 
Impossibility  of  avoiding  some  escape  of  sulphuric 
acid,  Crossley,  11,000;  Pilkington,  11,074.  No 
muriatic  acid  given  off  from  plate  glass  works, 
Crossley,  1 1,015 ;  nor  injury  done  to  land  by,  Crossley, 
1 1 ,01 1 .  No  complaints  of  Messrs.  Pilkington's  works, 
though  sulphate,  instead  of  carbonate  of  soda,  is  used, 
Crossley,  11,003;  Pilkington,  11,080.  Condensation 
could  not  be  applied  to  the  furnaces  without  fatally 
interfering  with  the  trade,  Crossley,  1 1,023.  Difference 
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of  processes  in  sheet  and  plate  glass  making,  Pilkmg- 
ton,  11.079.  Bottle  glass  works  use  common  salt  and 
emit  muriatic  acid,  Pilkington,  11,107;  Crossley, 
11,051,  11,055.  No  objection  to  inspection,  Crossley, 
ll',059';  Pilkington,  11,085.  High  chimneys  dilute  the 
vapours  and  gases,  but  are  expensive,  Pilkington, 
11,083,  11,103.  Opinion  of  Dr.  Smith  as  to  practica- 
bility of  legislation  for,  A.  Smith,  42,  69. 

GLOVER  TOWER : 

Makes  possible  the  use  of  the  Gay-Lussac  tower  m 
making  sulphuric  acid.  Glover,  7194.  Is  used  largely 
in  England  and  on  the  Continent,  Glover,  7233.  Is  a 
source  of  economy.  Glover,  7253. 

GOLD  REFINING:  . 

A  certain  amount  of  nuisance  is  caused  by  sulphuric 
acid  fumes  from  Mr.  Rothschild's  refinery  near  the 
Mint,  Roberts,  9320;  corroding  brass  work  and 
curtains,  Roberts,  9326;  irritating  the  throat,  and 
damaging  clothes,  Liddle,  9397.  The  nuisance  has 
diminished,  Liddle,  9406;  and  is  not  great,  Keates, 
9966.  Description  of  the  sulphuric  acid  method  of 
refining,  Roberts,  9311.  The  nuisance  remediable  by 
condensation,  Roberts,  9328. 

GRASS : 

Stock  kept  on  "gased  "  grass  become  deteriorated, 
Brooke,  399  ;  Ellis,  491  ;  Holland,  605,  657  ;  i^arwood, 
799  et  seq.;  Smith,  2110;  Potts,  3825:  Richardson, 
2826.  Instance  of  grass  rendered  injurious  to  cattle 
by  deposit  of  fumes  from  lead  works,  Howell,  10,677. 
Counter  statement.  Walker,  13,262. 

GREENWICH  : 

Complaints  of  nuisances  arising  from  works  outside 
district  of  Greenwich  Board  of  Works,  Spencer,  7922 ; 
of  smells  in  East  Greenwich  from  factories  on  north 
side  of  the  Thames,  Weatherall,  8022.  Failure  of 
proceedings  taken  by  the  district  board  against  Lawes' 
manure  works.  Pink,  8062. 


H. 

HAY: 

{See  Crops.) 

HEALTH : 

{See  Public  Health  Act,  Workmen.) 

Effects  on,  of  vapours  from  alkali  works,  Beamont, 
380;  Pemberton,  1010;  G allim ore,  1220  ;  Whitelegge, 
1498 ;  Richardson,  2852  et  seq.  ;  Hooppell,  4396. 
Produce  or  aggravate  chest  affections,  Holl,  1540 ; 
Spear,  3944  ;  Stephens,  4023  ;  Armstrong,  4304.  Are 
indirectly  prejudicial  to  health ;  Wilson,  2203;  Brown, 
2455.  Increase  cardiac  affections,  Wright,  1/20. 
Effects  more  particularly  of  sulphuretted  hydrogen, 
Hopwood,  1614;  McNicoll,  1647.  Vapours  from 
manure  and  cement  works  cause  nausea  and  ill-health, 
Spurting,  1^12  ;  Pink,  8074  ;  Vulliamy,  8567  ;  Umfre- 
ville,  8654;  affect  delicate  persons,  Shelly,  10,773; 
Waring,  10,849;  but  do  not  permanently  injure 
health^  Spurting,  7896;  Powell,  8279  ;  Purser,  9189. 
Vapours  from  potteries  cause  depression,  nausea,  and 
aggravate  bronchial  and  chest  affections,  Collambell, 
.'1520  ;  they  do  not  permanently  injure  health, 
Doulton,  9653  ;  Bernays,  9757.  The  health  of  men  in 
lead  works  suffers  sooner  or  later  from  the  fumes, 
Cookson,  14,031.  There  is  no  evidence  that  vapours 
from  manufactories  are  disinfectants,  Farr,  6912 ; 
Richardson,  2852.  Denial  that  the  vapours  raise  the 
rate  of  mortality  or  produce  illness  permanently, 
Muspratt,  5093;  Carey,  5417-422.  The  health  of 
men  in  chemical  works  contrasts  favourably  with  those 
employed  in  factories,  &c.,  Hewitt,  7090.  Vapours 
from  cement  and  ammonia  works  do  not  injure  health, 
Dunbar,  10,355;  Lomas,  10,434-450;'  Reynolds, 
10,466;  Wallace,  10,529. 


HOFFMANN  KILN: 

Description  of,  as  employed  in  cement  works.  White, 
10,093.  Combines  economy  with  diminution  of  offen- 
sive, fumes,  10,119.  Testimony  of  its  efficiency,  and 
statement  as  to  its  working,  Odling,  10,218.  Efficiency 
in  preventing  nuisance  in  cement  works  in  Germany, 
Grant,  10,305. 

HYDROCHLORIC  ACID: 

[See  Muriatic  Acid.) 


I. 

INSPECTION  : 

(See  Alkali  Inspectors,  Plant.) 

Principle  on  which  inspection  under  Alkali  Acts  is 
conducted,  A.  Smith,  157.  Statements  in  favour  of,  by 
alkali  manufacturers.  Gamble,  4740;  Muspratt,  5076 ; 
Brock,  5475,  5533;  Cross,  6113;  Worsley,  6394; 
Mactear,  6433  ;  Allhusen,  6950.  The  alkali  inspection 
has  not  done  much  good,  Holland,  636.  Doubt  as 
to  utility  of  increase,  Davenport,  1996.  Should  be 
closer  and  more  continuous,  Ryder,  2070 ;  Neilson, 
2174 ;  Forwood,  2424,  Chemical  manure  manu- 
facturers are  desirous  of  Government  inspection  of 
their  works,  Morris,  8841 ;  Burnard,  9094  ;  Packard, 
9282.  Objection  on  general  principles  to  inspection, 
H.  Vivian,  11,441  ;  Lambert,  11,813.  Objection  to 
any  but  scientific  inspection.  Walker,  13,412.  Pre- 
ference of  Government  to  local  inspection,  Spenser, 
8018;  Burnard,  9155;  Spear,  3961.  Objection  to 
close  and  constant  inspection,  A.  Smith,  12,122. 
Local  inspection  should  be  the  rule,  with  power  to  call 
in  Government  inspection,  Ballard,  12,872.  Inspec- 
tion, except  in  special  cases,  should  be  local,  Lambert, 
13,152-3;  Simon,  13,180.  Central  inspection  inter- 
feres with  local  education,  Simon,  13,224. 


J. 

JUCKES  SMOKE  BARS. 

{See  Coke  Ooens.) 

Trial  of.  Bell,  11,152. 


L. 

LAMBETH : 

[See  Candle  Manufactories,  Potteries.) 

Description  of  effects  of  noxious  vapours  from 
different  works,  Lingham,  9432,  9437-  Character  of 
nuisance  caused  by  the  potteries,  Collambell,  9506, 
9511.  Complaint  o'f  nuisance  caused  by  potteries, 
and  of  injury  to  stone,  furniture,  and  steel,  Archbishop 
of  Canterbury,  9543  ;  Wright,  95/9.  Failure  of  trees 
opposite  Lambeth  potteries,  Sinclair,  9831.  Processes 
at  Lambeth  potteries,  Doulton,  9593.  They  are  not 
detrimental  to  health,  Doulton,  9610  ;  Bernays,  9757. 

LANCASHIRE  AND  CHESHIRE  ASSOCIATION : 

For  controlling  escape  of  noxious  vapours  and  fluids, 
statement  of  chairman  as  to  evidence  tendered  by, 
Beamont,  380. 

LAND  : 

Evidence  to  the  effect  that  the  rent  and  market 
value  of  land  for  agricultural  and  residential  i)urposes 
is  de[)reciated  by  fumes  from  chemical  and  other  works, 
jBroo/te,  396  ;  Holland  671 ;  Pardey,  1890 ;  Davenport, 
2030  ;  Sherlock,  2377  ;  Speakman,  3348  ;  Carr-Ellison , 
3476;  Weatherall,  8033  ;  Pink,  8073;  Vulliamy ,  86U , 
Umfreville,  8692;  Hicks,  10,879  ;  Morris,  13,557. 
Counter  evidence,  Keates,  32,434  ;  Cross,  6065  ;  Wiqg, 
5642;  White,  \0,\M;  Beswick,  5822 ;  Linaker,  5893 ; 
Dunbar,  10,375  ;  Beswick,  12,856. 


HEDGES  : 

Evidence  that  hedges  are  injured  or  destroyed  by 
vapours  from  chemical  and  other  works  in  Lancashire 
district,  Beamont,  380 ;  Brooke,  397 ;  Ellis,  483  ; 
Holland,  618;  Yarwood,  818;  Collier,  1072;  Board' 
man,  1233;  Shaw,  1,342;  Hopwood,  1600;  McMiken, 
1814;  Davenport,  1941;  Ryder,  2054;  Halsall,  2096 ; 
Richardson,  2824.  In  Tyne  district,  Carr-Ellison, 
3475  ;  Spencer,  4039  ;  Wallace,  4088  ;  Anderson,  4248. 
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LEAD  WORKS : 

Great  difficulty  and  expense  of  intercepting  the 
escape  of  lead.  Walker,  13,299-31.  Lead  fumes  are 
condensed  almost  entirely  by  Mr.  Cookson,  by  a  series 
of  flues  and  chambers,  Cookson,  13,930-.34.  This 
process  would  not  suit  Welsh  or  Cornish  ores,  Cookson, 
13,938.  The  manufacture  is  not  on  the  increase, 
Cookson,  13,967.  Reverberatory  and  blast  furnace 
compared,  Phillips,  14,086.     Complaints  of  damage 
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done  to  animals  and  vegetation,  Howell,  10,697. 
Damage  to  crops  is  not  caused  by  vapours,  but  by  lead 
falling  in  a  condensed  form,  Walker,  13,249.  Denial 
of  increase  of  damageto  land.  Walker,  13,257.  Vegeta- 
tion is  not  destroyed  by  lead  fumes.  Walker,  13,285 ; 
PJiillips,  14,041.  Health  of  men  in  lead  works  is 
sometimes  afPected,  Phillips,  14,031.  Where  the 
draught  is  bad  men  get  lead  colic  and  paralysis, 
Phillips,  14,044. 

LEGAL  PROCEEDINGS: 

For  nuisance  or  damage  from  works,  uncertainty 
and  expense  of,  Ellis,  596  ;  Pardey,  1897  ;  Vulliamy, 
8619.  Instances  of  damages  obtained  by  legal  pro- 
ceedings, Moubert,  1419 ;  Gamble,  4921, 5220 ;  Brooke, 
414;  Boardman,  1236.  Statement  by  Mr.  Keates 
as  to  proceedings  taken  against  him,  Keates,  3194. 
Difficulty  of  fixing  the  damage  on  one  particular 
work,  Garnett,  2285;  Thornely,  2343.  Suggestions 
for  amendment  of  the  law,  Beamont,  382 ;  Davenport, 
1959;  Garnett,  2285 ;  Foster,  4195.  Statement  as  to 
the  present  law  (and  suggestions  for  amendments),  as 
to  recovery  of  damages,  Russell,  11,816;  Reilly, 
12,992. 

LEGISLATION : 

(See  Damages,  Local  Authorities,  Local  Government 
Board,) 

Local  Government  Board  should  have  power  to 
enforce  adoption  of  new  processes  for  diminishing  the 
noxious  qualities  of  works,  A.  Smith,  168.  Sugges- 
tions for  legislative  amendments  to  deal  with  manu- 
factures, A.  Smith,  170  et  seq.  Urban  sanitary 
authorities  should  have  power  to  veto  new  works, 
Taylor,  2614.  New  works  not  to  be  erected  without 
a  license  from  the  Local  Government  Board,  Davenport, 
1967 ;  Thornely,  2345.  Chemical  manufactures 
should  be  licensed,  Hallows,  2131.  Urban  sanitary 
authorities  should  be  allowed  to  proceed  for  penalties 
under  the  Alkali  Acts,  Garnett,  2327.  Chemical  and 
other  works  should  be  confined  to  certain  areas. 
Brown,  2482.  Land  within  a  certain  radius  of  chemical 
works  should  belong  to  the  proprietors  of  the  works, 
Pinkerton,  3452.  The  power  now  given  to  local 
authorities  to  stop  certain  noxious  trades  should  be 
extended.  Legal,  4533.  The  Alkali  Act,  1874,  as  to 
the  maximum  amount  of  emission  of  sulphuric  acid, 
should  be  extended.  Glover,  7195.  Manufacturers 
should  be  forced  to  adopt  any  practicable  improve- 
ments, Gamble,  4898.  Suggestion  of  a  general  best 
practicable  means  Act,  Fletcher,  6590.  A  certificate 
that  the  means  employed  are  "  the  best  practicable  " 
might  be  granted,  Lambert,  13,161.  Noxious  trades 
should  be  jDlaced  under  regulations.  Spencer,  7938. 
Legislation  should  deal  with  all  nuisances  affecting 
health,  under  the  general  health  law,  Simon,  13,198. 

LIVERPOOL : 

Examination  of  witnesses  by  the  Commission  at, 
363-3468.  Effects  of  Widnes  vapours  are  perceptible 
in,  Forwood,  2417 ;  C.  Brown,  2464.  Stanley  Park 
is  affected  hj  the  alkali  works  situate  in  Liverpool 
itself,  C.  Brown,  2465.  Injury  to  sewers  by  acid 
getting  into  them,  C.  Brown,  2500.  Evidence  as  to 
high  death  rate  of  certain  parts  of  Liverpool,  Taylor, 
2602.  As  to  destruction  of  trees  in  the  corporation 
parks,  /.  Richardson,  2627. 

LOCAL  AUTHORITIES: 

(See  Inspection.) 

Negligence  of,  in  enforcing  the  Smoke  Acts,  A.  Smith, 
100;  Carr-Ellison,  3601.  Objection  to  inspectors 
being  under  local  authority  only.  Brown,  2518.  Law 
should  be  administered  by  local  authority,  with  appeal 
to  central,  Hooppell,  4450;  with  central  super- 
vision, Lambert,  13,152 ;  with  alterations  and  im- 
provements in  county  authorities,  Simon,  13,200. 
Inactivity  of  local  authorities,  Armstrong,  4335 ; 
Legal,  4534;  Carr-Ellison,  3543;  Armstrong,  4355; 
Legat,  4484  ;  Verdin,  7879 ;  Spencer,  7923  ;  Appleton, 
10,392;  Ballard,  12,967.  Local  authority  inspection 
would  be  unscientific.  Brock,  5611.  Inefficiency  of 
local  authorities  should  be  met  by  enlarging  their  area 
of  action,  Ballard,  12,883. 

LOCAL  GOVERNMENT  BOARD: 

Should  have  power  from  time  to  time  to  put  more 
pressure  on  manufacturers.  Smith,  286 ;  and  to 
increase  stringency  of  Alkali  Acts  by  provisional  order, 
A.  Smith,  12,107.  Chemical  works  in  fresh  districts 
should  be  sanctioned  by.  Brown,  2577.    Should  have 


more  power  to  compel  local  authorities  to  take  action, 
Ballard,  12,967;  Simon,  13,217.  Opinion  as  to 
sending  a  Local  Government  inspector  at  the  request 
of  local  authority,  Lambert,  13,153. 

LOCAL  RATE: 

For  supporting  inspectors,  objected  to  if  levied  on 
landowners.  Tipping,  1873;  Pardey,  1901;  or  on 
manufacturers  only,  Allhusen,  6990.  No  objection  to 
it  if  levied  on  a  whole  district.  Cross,  6278. 

LOCKEY'S  PATENT: 

Description  of,  Lockey,  8294.  Said  to  economise 
in  salt  works  25  per  cent,  of  fuel,  and  to  consume 
90  per  cent,  of  the  black  smoke,  Lockey,  8345.  Is 
commercially  impracticable,  Falk,  7665. 


M. 


MACTBAR'S  PROCESS  : 
(See  Alkali  Waste) 

MALT  ROASTING  WORKS : 

Complaints  of  offensive  smells  from,  on  banks  of 
the  Thames,  Spurting,  7869;  Weather  all,  8041. 

MANURE : 

(See  Chemical  Manure  Works.) 

METROPOLITAN  BOARD  OF  WORKS  : 

(See  Slaughter-houses  Act,  1874.) 

Byelaws  of,  as  to  slaughter-houses  and  other  offen- 
sive trades,  Richardson,  8153  ;  Keates,  9910.  Powers 
now  vested  in  local  boards  should  be  transferred  to, 
Keates,  9955. 

MOND'S  PROCESS: 
(See  Alkali  Waste.) 

MUFFLE  FURNACE: 

Close  and  muffle  furnaces  explained  and  contrasted, 
Carey,  5223-4.  Origin  and  expense  of,  Morgan, 
10,937-941.  Expense  of,  and  use  in  calcining,  Allen, 
11,712,  11,735.  Use  of,  in  making  sulphuric  acid, 
Lambert,  11,785-11,792. 

MURIATIC  ACID  : 

(See  Alkali  Acts,  Condensation,  Health.) 

Is  evolved  from  all  alkali  works ;  considerably  from 
potteries,  A.  Smith,  133,  189.  In  the  salt  glazing 
process,  Doulton,  9610.  Very  slightly  from  salt  works, 
Richardson,  7522 ;  Falk,  7695.  From  copper  works, 
Todd,  7367.  From  bottle  (glass  works  which  use 
common  salt,  Crossley,  11,055;  Pilkington,  11,107. 
From  galvanising  wire  works,  Hewitt,  7123.  Is  now 
used  in  making  chlorine,  A.  Smith,  47.  In  Mond's 
process.  Brown,  2530.  The  market  for  muriatic  acid 
is  not  likely  to  increase,  Mactear,  6528.  The  escape 
of,  is  a  loss  to  the  manufacturer,  Gamble,  4862.  In- 
crease of  at  Widnes  in  the  ratio  of  23  to  80  tons  per 
week,  Brown,  2438.  Means  by  which  escape  is  caused, 
Fletcher,  6590.  Different  reasons  for  escapes  in  alkali 
works,  and  attempts  to  check  them,  Carey,  5224-252. 
Processes  for  detecting  the  amount  of  escape, 
Fletcher,  6765.  Great  escape  at  Widnes,  Muspratt, 
5044.  Can  be  detected  at  a  distance  by  the  eye.  Cross, 
6171.  Imperfection  of  the  test  of  2  grains  per  cubic 
foot,  Mactear,  6413.  Reference  to  the  Acts  of  1863 
and  1874  as  to  condensation,  Beamont,  369 ;  Collier, 
1111.  Injury  to  plate  and  steel,  Lingham,  9491  ; 
Archbishop  of  Canterbury,  9543.  Experiments  as  to 
effects  of  the  gas  and  acid  on  vegetable  and  animal 
life,  Richardson,  2924.  Condensation  successful, 
A.  Smith,  187 ;  Fletcher,  6590.  The  escape  would  be 
completely  neutralised  by  more  perfect  condensation, 
CoZ/zer,  1105-1110;  Mactear,  6411.  Condensation  by 
extreme  cold,  Richardson,  3148.  Furnaces  made  to 
prevent  leakage,  Carey,  5525.  More  apparatus  for 
condensation  and  draught.  Collier,  1107. 


NESTON : 
(See  Flint.) 


INDEX  TO  EVIDENCE. 
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NEWCASTLE-ON-TYNE : 

Examination  of  witnesses  by  the  Commission  at, 
4288^735.  State  of  the  atmosphere  in  ;  infant  mor- 
tality in,  Armstrong,  4301,  4306. 

NICKEL  WORKS : 

At  Swansea,  discharge  arsenious  vapours,  Morgan, 
13,777 ;  Rogers,  13,811.  Counter  evidence  as  to  the 
vapours,  Morris,  13,803. 

NIGHT: 

Vapours  from  alkali  works  more  intense  at  night, 
Brooke,  449 ;  Davenport,  1999;  Garnett,  2322  ;  Sher- 
lock, 2358;  Banner,  2391;  Forwood,  2418;  Halsall, 
2094;  Armstrong,  4320;  Cross,  6131;  Carr-Ellison, 
.3550;  Hedley,  4282;  Legat,  4511.  From  Sankey 
brook,  Hopwood,  1620.  From  manufactories  on  the 
Thames  at  night.  Burton,  7903  ;  Carr,  8101 ;  Umfre- 
ville,  8704.  From  candle  factories,  Collambell,  9517. 
From  ammonia  works,  Lomas,  10,459.  Opinion  that 
the  discharge  is  not  greater  at  night.  Gamble,  4743 ; 
unless  caused  by  carelessness  of  workmen.  Gamble, 
4831.  Works  are  occasionally  inspected  at  night, 
Fletcher,  6638  ;  but  not  regularly,  6639, 

NITRIC  ACID : 

A  limit  to  the  escape  of  might  be  fixed,  A.  Smith, 
298,  12,184. 


0. 

ORCHARDS: 

Deteriorated  by  vapours  from  alkali  and  other 
works,  Holden,  1286.  Almost  entirely  destroyed  on 
Lord  Gerard's  estate,  Moubert,  1438.  Injured  by 
escapes  from  St.  Helens  chimneys,  Hopwood,  1601. 
From  Widnes,  HaZsaZZ,  2086 ;  Hallows,  2122 ;  Almond, 
2137 ;  Banner,  2392. 


P. 

PARAFFIN  OIL  WORKS : 

Vapour  from  waste  heaps,  after  oil  has  been  ex- 
tracted, injui-es  vegetation.  Hood,  12,024. 

PLANT : 

May  be  overworked  in  alkali  works,  Gamble,  4866 ; 
Cross,  6156.  Desirability  of  inspection  of.  Cross, 
6186  ;  Allhusen,  6955.  Opposite  opinion,  which  would 
simply  hold  manufacturers  responsible  for  results. 
Glover,  7196.  Inspectors  have  frequently  insisted  on 
improvements  of  plant,  A.  Smith,  12,129.  Further 
powers  of  supervision  of,  might  advantageously  be 
given  to  them,  A.  Smith,  12,205. 

PLATE  GLASS  WORKS  : 
{See  Glass  Works.) 

PLUS  PRESSURE  FURNACE: 

Description  of,  Carey,  5225-31.  Cost  of,  5258. 
Will  reduce  the  escapes  of  muriatic  acid  gas,  5267. 
Different  system  of,  Blatherwick,  12,415. 

PLYMOUTH: 

Evidence  referring  to,  9048-9172,  10,746-10,891. 
Nuisance  caused  by,  and  list  of  chemical  manure  and 
other  works  at,  Soltau,  10,750,  10,75/.  Nausea  and 
suffering  caused  by  works  at.  Shelly,  10,772;  Waring, 
10,849.  By  chemical  manure  works,  Hicks,  10,876. 
Value  of  land  depreciated,  Bewes,  10,826;  Hicks, 
10,876.  Counter  evidence,  Burnard,  9056;  Harvey, 
10,885. 

PORTLAND  CEMENT: 
(See  Cement  Works.) 

POTTERIES  : 

Are  situate  at  Lambeth.  Description  of  the  process 
of  salt  glazing,  Doulton,  9598.  Number  of  kilns 
lately  diminished,  9605.  Desire  of  the  manufacturer 
to  mitigate  effects  of  vapours,  9611.  Muriatic  acid  is 
given  off  in  the  glazing  process,  9610.  Complaints  of 
injury  thereby  to  trees  in  Lambeth  Gardens  and  on 
embankment,  Archbishop  of  Canterbury,  9559  ;  Sinclair, 

39887.  4 


9867.  Of  corroding  of  plate,  steel,  and  bindings' 
Lingham,  9491  ;  Archbishop  of  Canterbury,  9543_ 
People  with  weak  chests  are  affected,  Collambell,  9534 
The  vapours  are  not  otherwise  unhealthy,  Lingham, 
9437  ;  Bernays,  97^0.  The  men  employed  are  healthy, 
Doulton,  9734.  The  muriatic  acid  has  been  success- 
fully condensed,  A.  Smith,  187;  Fletcher,  6690;  but 
the  process  cannot  be  applied  to  the  finer  kinds  of 
pottery,  Doulton,  9610,  9684.  Potteries  not  under 
inspection,  A.  Smith,  139.  Should  be  included  in 
legislation,  A.  Smith,  194. 

PUBLIC  HEALTH  ACT,  1875  : 

Efficiency  of,  and  prosecutions  under,  Swinburne, 
4642-66.  The  Act  has  ample  power  to  deal  with 
nuisances,  Paitinson,  7271.  Failure  of  section  115 
Spencer,  7924  ;  Richardson,  8137. 


REVERBERATORY  FURNACE : 
(See  Lead  Works.) 

RUNCORN : 

Damage  done  by  vapours  from,  to  land  and  vege- 
tation, Brooke,  395 ;  Ellis,  480 ;  Ackerley,  903 ; 
Acton,  992;  Richardson,  2824  ;  Cross,  6224.  Evidence 
that  such  damage  is  decreasing,  that  rents  and  value 
of  land  are  rising,  Wigg,  5638,  et  seq, ;  Linaker,  5893. 
Loss  of  sheep  caused  by  gases  from,  Baker,  12,451  et 
seq. 


s. 

ST.  HELENS: 

(See  Alkali  Acts,  Sf-c,  Copper  Works,  Crops,  Hedges, 
Muriatic  Acid,  Sankey  Brook.) 

Effect  of  St.  Helens  vapours  are  perceptible  in 
nursery  gardens  near,  Boardman,  1233.  On  farms, 
Holden,  1269.  At  Bowden,  14  miles  off,  Shaw,  1332; 
McMiken,  1762;  Tipping,  1826.  Health  affected  by 
vapours,  McNicoll,  1651  ;  Faulkner,  5795 ;  Waite, 
5815.  Not  specially,  Richardson,  2853.  Experience 
as  to  actions  brought  against  works  at,  Keat.es,  3194. 
Account  of  alkali  trade  at,  Gamble,  4739.  Evidence 
of  alkali  inspector  as  to,  Fletcher,  6581. 

SALT  TRADE : 

Account  of  districts  of,  number  of  tons  made  and 
exported,  and  number  of  manufacturers,  Falk,  7630. 
Proportion  of  coal  to  a  ton  of  salt,  Falk,  7655.  Pro- 
cess and  extent  of  manufacture,  Richardson,  7480. 
Price  of  salt  a  ton,  "wages  of  men,  relative  amount  of 
coal  consumed  in,  at  Northwich  and  Winsford,  Falk, 
7675.  Condensation  of  salt  steam,  Falk,  7696.  In- 
crease of  trade,  Falk,  7693.  Treatment  of  in  England 
and  France,  Falk,  7766.  The  difficulty  of  the  manu- 
facture lies  in  the  skill  required  to  regulate  heat  of  the 
pan,  Verdin,  7808,  7844.  Damage  done  to  vegetation 
by  saline  particles  and  sulphurous  acid  evolved, 
Richardson,  74/9.  Attributed  to  sulphurous  acid, 
mainly  arising  from  fired  cinder  heaps,  Falk,  7670 ; 
Verdin,  7810.  Complaints  of,  and  account  of  in- 
effectual proceedings  taken  against  black  smoke 
evolved  in,  Cheshire,  7582.  Which  is  only  carried 
further  by  high  chimneys,  Cheshire,  7619.  Instances 
of  successful  farming  and  good  crops  near,  Verdin, 
7817;  Falk,  7740.  Profitable  farming  possible  near, 
Falk,  7644.  The  sulphurous  acid  should  be  condensed, 
Richardson,  7485.  And  a  government  model  esta- 
blished, Richardson,  75/1.  The  suppression  of  black 
smoke  is  a  matter  of  stoking,  Falk,  7762.  Lockey's 
patent  recommended,  Richardson,  7556  ;  but  pro- 
nounced commercially  impracticable,  Falk,  7655. 
Salt  works  are  not  under  inspection,  Richardson,  7509. 
Legislative  interference  would  stop  the  trade,  Falk, 
7765. 

SANKEY  BROOK: 

(See  Sulphuretted  Hydrogen.) 

Noxious  character  of  smell  and  exhalations  from  it, 
caused  by  leakage  from  alkali  waste  heaps,  Hopwood, 
1597;  Neilson,  2165;  Gamble,  4753.  Report  on  the 
influences  of  the  gases  from,  McNicoll,  1644.  The 
exhalations  have  destroyed  neighbouring  vegetation, 
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Keates,  3110,  are  depressing  to  the  health,  McNicoll, 
1647,  depreciate  letting  value  of  land,  Hopwood,  1628. 
Acid  should  be  kept  out  of  the  brook,  McNicoll,  1653 ; 
Tate,  2789 ;  Gamble,  4753.  Steps  now  taken  at 
St.  Helens  and  Widnes  to  stop  acid  running  into 
streams.  Gamble,  4763.  Prohibition  of  running  acid 
into  the  stream  would  not  be  sufficient,  Mond,  4948. 
Mend's  process  of  making  waste  innocuous  should  be 
applied,  4951.  Manufacturers  should  be  enabled  to 
acquire  an  easement  to  run  off  their  acid,  Muspratt, 
5090-5093. 


SLAUGHTER  HOUSES  ACT,  1874 : 

This  Act  only  applies  in  the  metropolis.  Power  of 
local  authority  to  add  byelaws  to,  Richardson,  8152 
et  seq.  Regulation  of  slaughter  houses  and  similar 
businesses  under,  in  the  metropolis,  Keates,  9896 
et  seq.  Should  be  extended  through  the  country, 
Richardson,  8252  ;  Keates,  9911. 

SMOKE; 

(See  Smoke  Acts.) 

Coal  smoke  is  destructive  to  trees,  A.  Smith,  88. 
Injures  vegetation  up  to  a  mile  off,  Shaw,  1360-5. 
Has  no  effect  on  animal  life,  and  not  much  on  vegeta- 
tion, Richardson,  2881,  2953.  Amount  of  sulphuric 
acid  given  out  from  coal  smoke,  Richardson,  2958. 
Effect  of,  at  Widnes  and  London,  Carey,  5329-40. 
Account  of  escape  of  smoke  from  salt  works  at  North- 
wicli  and  of  experiments  to  determine  damage  done, 
Richardson,7482-4.  Difficulty  of  condensation.  State-- 
ment  of  amount  of  coal  burnt  per  annum  in  England, 
A.  Smith,  88,  109,  212-222;  in  Glasgow,  Mactear, 
6414.  The  best  remedy  is  efficient  stoking,  A.  Smith, 
346;  Carey,  5317  ;  Falk,  7732. 

SMOKE  ACTS : 

Alleged  defects  in.  Potter,  4592;  Bell,  11,231. 
Difficulty  of  getting  local  authorities  to  enforce, 
A.  Smith,  99.  Not  enforced  at  Liverpool,  Brocklebank, 
2253.  Nor  at  Newcastle,  Carr-Ellison,  3539.  Are 
enforced  in  South  Shields  to  some  extent,  Spear,  3955. 
And  in  Gateshead,  Swinburne,  4666.  Fines  are  an 
insufficient  remedy,  Hooppell,  4456;  Legat,  4499. 
Result  of  actions  taken  under,  Cheshire,  7584.  No 
effect  produced,  7586.  Experience  as  to  working  of. 
Bell,  11,229  et  seq. 

SOUTH  SHIELDS: 

Effect  of  vapours  from  chemical  and  other  works  on 
health,  Armstrong,  4304  ;  Hooppell,  4396 ;  Legat,  4469. 
Association  formed  in,  for  protection  against  smoke 
and  vapours,  Hooppell,  4398,  4425. 

SPELTER  WORKS : 

Damage  done  by  vapours  from,  to  vegetation,  and 
discomfort  caused  by.  Green,  3318.  Fumes  emanated 
fi'om,  Richardson,  2916. 

SULPHATE  OF  AMMONIA  : 

Is  manufactured  by  Mr.  Wallace  at  Battersea,  Applet  on, 
10,389;  Wallace,  10,520.  Processes  of  making  from  gas 
liquor  described,  Wallace,  10,639.  Discomfort  caused 
by  the  vapours,  Appleton,  10,396,  Nausea  and  effect 
on  health,  Reynolds,  10,446  ;  Lomas,  10,441 ;  Treveit, 
10,495.  Death  of  J.  T.  Lomas  from  inhaling  poisonous 
gases,  Dr.  Lomas,  10,453.  Death  of  sewer  man 
attributed  to  acid  poured  into  pipes  to  clear  out  lime, 
Keates,  9962.  Denial  of  this,  Wallace,  10,531.  De- 
scription of  nuisance  caused  by  discharge  of  refuse 
liquor  into  the  sewer  at  a  high  temperature,  Keates, 
9962.  Report  on  of  Committee  of  Metropolitan  Board 
of  Works,  Richardson,  8155.  Gas  liquor  cannot  escape 
from  the  works  into  the  drains,  Wallace,  10,603. 
Vapours  from  drains  attributed  to  mixture  of  hot 
water  from  the  works  and  sewage,  Wallace,  10,547. 
Slight  escape  of  sulphuretted  hydrogen  admitted, 
Wallace,  10,563.  Better  machinery  and  appliances 
will  remove  the  nuisance  and  injury  to  a  great  extent, 
Wallace,  10,526.  Sulphate  of  ammonia  works  are  not 
under  inspection,  Wallace,  10,555.  But  should  be, 
A.  Smith,  314.  Denial  that  health  is  affected  by  the 
works,  Wallace,  10,615.  Means  adopted  to  prevent 
escapes  of  sulphuretted  hydrogen,  Wallace,  10,603. 

SULPHUR : 
Extraction  of.    (See  Alkali  Waste.) 


SULPHURETTED  HYDROGEN: 

(See  Health,  Sankey  Brook.) 

Is  generated  by  acid  and  waste  drainage  coming  into 
contact,  and  is  most  offensive,  and  destructive  of 
comfort,  Hopwood,  1594  ;  Wilson,  2209  ;  Banner, 
2401  ;  Hooppell,  4445.  Admitted  by  manufacturers, 
Gamble,  4796  ;  Muspratt,  5049  ;  Brock,  5469  ;  Cross, 
6092.  Is  evolved  from  Sankey  brook,  and  does 
damage  and  causes  nuisance,  McNicoll,  1644 ;  Hop- 
wood,  1597;  Keates,  3240.  Is  evolved  from  waste 
heaps  badly  laid  down.  Gamble,  4800.  Passes  through 
drains  into  houses,  Taylor,  2597 ;  Armstrong,  4377. 
The  smell  may  extend  to  six  miles,  Richardson,  2983. 
Escapes  slightly  from  cement  works,  Odling,  10,213. 
From  sulphate  of  ammonia  works,  Wallace,  10,561. 
From  tar  distilleries.  Purser,  9223.  Complained  of  at 
East  Greenwich,  Weatherall,  8024.  Steps  proposed  to 
be  taken  to  stop  the  nuisance  at  St.  Helens,  Gamble, 
4772.  Acid  should  not  flow  into  waste  heaps, 
Richardson,  3129.  Or  any  drain  receiving  waste. 
Gamble,  4740.  All  acid  should  be  consumed  on  the 
premises.  Gamble,  4764.  Acids  should  not  be  run  into 
streams,  and  some  easement  should  be  acquired  by 
manufacturers,  Muspratt,  5582 ;  Brock,  5474  ;  Cross, 
6137. 

SULPHURIC  ACID  : 

Escapes  from  alkali  works  and  from  waste  heaps, 
Hopwood,  1602.  Is  injurious  to  health.  Brown,  2516. 
Was  fatal  in  case  of  a  sewer  man.  Brown,  2503.  Da- 
mages vegetation  and  health,  A.  Smith,  306;  Spear, 
3916.  Trees,  Fletcher,  6805.  Corn,  Hewitt,  7089. 
Escapes  of,  may  be  much  diminished  under  Act  of 
1874,  Muspratt,  5150.  Are  very  small  in  well-regu- 
lated works,  Brock,  5438.  The  best  known  methods 
of  preventing  should  be  adopted,  Brown,  2474.  No 
fixed  limit  is  yet  possible,  Gamble,  4900.  Counter 
opinion,  Glover,  7195;  Allhusen,  6948;  Fletcher,  6815. 
Half  a  grain  per  cubic  foot  from  the  chimnies  sug- 
j^ested  as  limit.  A,  Smith,  297,  12,178.  Escapes  from 
copper  works,  and  causes  damage,  Pattinson,  7271- 
From  refineries,  Roberts,  9320.  From  glass  works, 
Hewitt,  7073.  From  chemical  manure  works  on  the 
Thames,  Heafon,  8414.  Denial  that  the  escape  injures 
health,  Hewitt,  7090 ;  or  vegetation.  Walker,  13,402. 
Condensation  is  the  best  remedy,  Morgan,  10,928 ; 
Crossley,  11,023;  Pilkington,  11,071.  The  Gay 
Lussac,  with  the  Glover  tower,  should  be  used  to  aid 
condensation.  Glover,  7194.  Dilution  of  the  acid  is 
gained  by  high  chimneys,  Hewitt,  7099.  A  constant 
aspirator  should  be  used,  Mactear,  6508. 

SULPHUROUS  ACID  : 

Is  given  off  from  lead  works,  Cookson,  13,929. 
Emitted  in  copper  smelting,  Keates,  3229 ;  Legat, 
4511.  Great  quantity  evolved  by  combustion  of  coal, 
A.  Smith,  2\2;  Richardson,  2958  ;  Fletcher,  6859. 
Comparison  of  sulphur  escaping  from  chemical  works 
and  coal,  Muspratt,  6073.  Of  quantity  of  sulphurous 
acid  escaping  fi'om  combustion  of  coal  and  vitriol 
manufacture,  Carey,  6290.  Colourless  smoke  contains 
more  acid  than  black ;  statistics  of  escapes  of  sul- 
phurous acid,  Hewitt,  7089.  Account  of  experiments 
as  to  damage  done  by,  from  salt  works,  Richardson, 
7483.  When  given  off  by  glass  works  it  is  not  so 
damaging  as  from  other  works,  Crossley,  10,998.  Is 
injurious  to  cattle  and  human  beings.  Brown,  2454. 
Counter  statement  that  animals  are  not  affected  by  it, 
Richardson,  2929.  Sulphurous  acid  from  combustion 
of  coal  should  be  treated  as  a  noxious  vapour, 
Richardson,  7484.  Should  be  condensed  by  sulphuric 
acid  chambers,  Allen,  11,628.  The  escape  could  be 
determined  by  a  test  as  in  muriatic  acid,  Richardson, 
3101.  Condensation  by  extreme  cold  recommended, 
Richardson,  3148 ;  and  the  use  of  the  Glover  and 
Gay  Lussac  tower,  Carey,  5306. 

SUNDAY : 

Evidence  that  gas  escapes  from  works  at  Widnes 
on  Sundays  as  much  as  other  days,  Whitelegge,  1498, 
1526;  Darsie,  2675.  In  larger  quantities  on  Sunday 
nights,  Halsall,  2092  ;  Garnett,  2316  ;  Forwood,  2427. 
Difference  of  atmosphere  at  South  Shields  owing  to 
partial  cessation  of  works  on,  Armstrong,  4369.  Some 
alkali  works  do  not  stop  woi'k  on.  Gamble,  4848. 
Vitriol  manufacture  continued,  on.  Brock,  6550.  A 
certain  amount  of  work  on,  is  unavoidable.  Cross, 
6096;  Hewitt,  7166.  Per-centage  of  men  obliged  to 
be  kept  working  on ;  proposed  restrictions.  Cross, 
6237. 
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SWANSEA : 

(See  Copper  Works,  Gardens,  Nickel  Works.) 

Examination  of  witnesses  'hj  the  Commission  at, 
13,458-13,926.  Effect  of  vapours  from  copper  works 
on  agriculture  and  crops,  Thomas,  13,466;  Harding, 
13,599  ;  Nicholls,  13,671  ;  Morgan,  13,716  ;  Newman, 
13,732  ;  Smith,  13,846.  Are  not  generally  unhealthy, 
Rogers,  13,819. 


T. 

TAR  DISTILLING  WORKS  : 

Nuisance  from  Messrs.  Burt's  at.  Finch,  8363 ; 
Heaton,  8481.  Evolve  sulphuretted  hydrogen.  Purser, 
9223. 

TESTING  ESCAPES : 
(See  Chimneys.) 

THAMES : 

Navigation  of,  impeded  hy  vapours  from  cement 
works  at  Northfleet,  Moore,  87()5,  8804  ;  Umfreville, 
8732.  Partial  denial  of  this  statement,  White,  10,114  ; 
Dunbar,  10,367. 

TREES : 

Injured  or  destroyed  by  escapes  of  gases.  {See  Alkali 
Acts,  Copper  Works,  Damages,  Muriatic  Acid,  Sul- 
phuric Acid.) 

V. 

VAPOURS : 

Damage  done  by,  to  crops,  trees,  land,  and  health. 
{See  Alkali  Trade,  Cement  Works,  Chemical  Manure 
Works,  Copper  Trade,  Glass  Works,  Gold  Refining, 
Lead  Works,  Potteries,  Salt  Trade,  SfC.) 

Remedies  for  damage  done  by.  [See  Condmsation, 
Gerstenhofer  Furnace,  Glover  Tower,  Hoffmann  Kiln, 
Inspection,  Legal  Remedies.) 

w. 

WASTE  HEAPS: 
{See  Alkali  Waste.) 


WELDON'S  PROCESS  : 

Successful  in  preventing  contact  of  acid  with  waste 
heaps,  Muspratt,  5071. 

WIDNES  : 

(See  Alkali  Waste,  Muriatic  Acid,  Sankey  Brook.) 

Damage  done  by  vapours  from  Widnes  to  land  and 
vegetation,  Brooke,  393;  Ellis,  481;  Holland,  649; 
Yarwood,  796  ;  Whitelegge,  1496  ;  Halsall,  2083  ; 
Hallows,  2122;  Wilson,  2191;  Bro%m,  2453;  Williams, 
2658 ;  Willis,  3287.  Annoyance  caused  by  vapours 
from,  Garnett,  2272;  Banner,  2389;  Darsie,  2671. 
Counter  evidence.  Brock,  5434.  Effect  on  health, 
Whitelegge,  1498.  Is  not  specially  affected  by  Widnes 
vapours,  Richardson,  2853.  Statistics  as  to  health  of. 
Cross,  6058;  Farr,  6863;  Appendix  (V.).  Evidence 
on  rents  near,  Linaker,  5891. 

WORKMEN : 
(See  Health.) 

Escape  of  gas  wilfully  permitted  by,  in  alkali  works, 
Pennington,  1130  ;  Gallimore,  1210.  Difficulty  of 
management  of  workmen  so  as  to  prevent  escapes, 
A.  Smith,  209;  Collier,  1092;  Carey,  5262;  Wigg, 
3251.  In  salt  works,  Falk,  7752.  Escapes  in  ammonia 
works  caused  by  careless  workmen.  Spencer,  7969. 
Evidence  as  to  good  health  of  men  in  alkali  works, 
Carey,  5417  ;  Wigg,  5651.  Statistics  as  to  workmen's 
health.  Spear,  3944.  Of  men  at  Widnes,  Farr,  6863 ; 
Cross,  6050  ;  Mactear,  6421.  Evidence  of  health  of 
workman  as  affected  by  various  works,  Hewitt,  7089. 
Salt  works  are  not  injurious  to  health,  Falk,  7748. 
Potteries  at  Lambeth  do  not  injure  workmen's  health, 
Doulton,  9657,  9734.  Chest  affections  caused  and 
aggravated  by  St.  RoUox  Works,  Wright,  1720. 
Workmen's  health  is  iajured  by  their  own  carelessness, 
Spear,  3950  ;  Foster,  4198.  Is  not  affected  in  sulphate 
of  ammonia  works,  Wallace,  10,5"29.  Instance  of  in- 
jurious effects  on  a  workman  in  sulphate  of  ammonia 
works,  Lomas,  10,441.  Health  of  workmen  eventually 
suffers  in  lead  works,  Cookson,  14,031;  Phillips,  14,044. 
Manufactiu'ers  should  be  made  legally  responsible  for 
the  effects  of  workmen's  carelessness,  Hooppell,  4461  ; 
Spencer,  7971  ;  Richardson,  81/5.  Number  of  work- 
men kept  on  work  on  Sunday ;  suggested  restricti(jns, 
Cross,  6237. 
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